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PREFACE.

In this memoir we have endeavored to give concise descriptions of

all the species of fishes known to inhabit the waters of Forth America,

north of the boundary between the United States and Mexico.

The classification which we have adopted is essentially based on the

views of Professors Gill and Cope, who have, it seems to us, been more

fortunate in reflecting nature in their groupings of the fishes than have

any of the European systematists. In our arrangement of the families

and genera, we have endeavored to avoid, on the one hand, unnatural

associations, and on the other, subdivision beyond reasonable limits.

Genera to which we have been unable to give precise definition have

been rarely adopted.

The rules of nomenclature generally recognized by naturalists, and

recently admirably formulated by Mr. W. H. Dall, have been followed

without deviation, except such as may be due to ignorance of all the

facts in any particular case. Most of the present confusion in nomen-

clature is due to the neglect of established rules, and the only way out

of this confusion is through the rigid enforcement of these rules. There

is little hope for uniformity in nomenclature so long as individual prefer-

ence or caprice is allowed to affect it.

We are under obligations to Prof. Spencer F. Baird, to Prof. G.

Brown Goode, and to Dr. Tarletou H. Bean, for many aids, especially

in connection with our use of the specimens in the United States Na

tional Museum. To Dr. Bean, in particular, we have been indebted for

help of various sorts, including many unpublished notes. To Dr. Theo-

dore Gill and to Prof. E. D. Cope, we are indebted for numerous aids

and suggestions. Mr. Samuel Garman, of the Museum of Comparative

Zoology, has given us considerable assistance on the Elasmobrauchs.

Mr. Chas. L. McKay, of the United States Signal Service, has revised
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our accouDt of the CentrarcJiidcc. Prof. S. A. Forbes, of the Illinois

Laboratory of Natural History, has furnished numerous notes on the

Percidce and Cyprinidce of Illinois. Prof. Felipe Poey, of Havana, has

given valuable information in regard to the fishes of the Florida Keys.

Professor O. P. Hay, of Butler University, has furnished us manuscript

descriptions of species new to science. Miss Eosa Smith, Mr. Joseph

Swain, and especially Mrs. Susan B. Jordan, have given important per-

sonal assistance in the verification of the descriptions in our manu-

scripts.

Finally, we may refer to the early encouragement received from Dr.

Elliott Coues, whose advice and example led us to undertake to do for

American Ichthyology, so far as lay in our power, what Coues' "Key

to North American Birds" has done for American Ornithology.

A Bibliography of North American Ichthyology is soon to be pub-

lished by Professor Goode. We have therefore not attempted to give

a list of the works consulted by us. We have endeavored to examine

everything pertaining to American Ichthyology.

Under the head of each species, enough synonymy has been given to

eonnect this work with other descriptive works, an<l no more. Kefer-

ence is made to the original description of each species, to the descri])-

tions in Dr. Giinther's "Catalogue of the Fishes of the British Museum,"

and to other works in which special information is given or in which

some name different from the one adopted by us is employed.

This work was first prepared for the press in 1879, during which year

a portion of it was printed. Since then the printing has been several

times interrupted, chiefly by the absence of the authors while engaged

in field-work. It was finished in September, 1882. Tlie manuscripts

unprinted have been from time to time revised, and each part has been

brought up to the date of finally leaving our hands. The fact that the

printing has extended over more than three years,—three of the most

active years in the history of American Ichthyology,—will account for

some discrepancies between the first and last parts of the work. In the

Addenda, we have included the species which have been described

since the printing of the accounts of the families to which they re-

spectively belong.

DAVID S. JOEDxiN.

CHAELES H. GILBEET.
Indiana University,

Bloomington, Ind:, September 14, 1882.
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XoTE.—lu our descrii)tioiis the length of the fish is always measured

from the tip of the snout to the end of the last vertebra: the caudal

fin being not included. .The expressions " head 4" or " depth 4" mean

that the length of the head, in the one case, or the greatest depth of the

body, in the other, is one-fourth of the length of the fish. " Lat. 1." indi-

cates the number of scales in the lateral linej when, however, the num-

ber of transverse series of scales between the head and the caudal fin is

different from the number pierced by the lateral line we have usually

given the former number. The measurements given in the text are

intended to apply to mature fishes. Young fishes have usually the

depth less, the head larger, the mouth smaller, and the eye larger, than

adult examples of the same species.

In the synonymy of any species, where an author quoted has used the

name adopted by us, that name is not repeated. Descriptions not taken

from sijecimens, or at least not verified by us, are, in all cases, credited

to the author from whom they have been copied.
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A SYNOPSIS OF THE FISHES OF NORTH AMERICA.

Iclitbyolog^" {r/Ov-^ fish; ^^yo':, a discourse) is the science of fishes.

A "fish," in the ijopular sense, is a member of any one of the four classes

of aquatic or fish-like vertebrates, the groups here designated as Pisces,

ElasmohrancUii, MarsipobrancMi, and Lcptocardii. A fisli, in this com-

l)rehensive and somewhat indefinite sense, may be defined as a cold-

blooded vertebrate, adapted for life in the water ; breathing by means of

gills; having the limbs, if present, developed as fins ; the fingers and toes

being represented by cartilaginous rays connected by membrane; the

exoskeleton obsolete or developed as scales or bony plates ; and one or

more fins developed on the median line of the body, usually composed

of rays connected by membrane.

Of a "fish" in the poi)ular sense one could hardly say more, without

the necessity of the constant introduction of exceptions. Of a " true

fish," a fish in a strict zoological sense,—that is, a member of the class

Pisces,—a definition will be gi-s-en further on.

Among the fish-like vertebrates, the writers, following Professor Gill

and other eminent authorities, recognize four classes, considered as

co-ordinate with the classes Bairachia, EejMUa, Arcs, and Mammalia.

These four classes have been thus limited and characterized

:

ANALYSIS OF THE CLASSES OF FISH-LIKE VERTEBRATES.

* Skull uudovcloped, -witli tbe notocliord persistent aiifl extendiug to the anterior end
of the head. Braiu not distinctly diU'erentiated. Heart none.

Leptocardii, 1.

** Skull more or less developed, with the notochord not continued forward beyond
the pituitary body. Brain differentiated and distinctly developed. Heart
developed and divided at least into an auricle and a ventricle.

t Skull imperfectly developed, and with no lower jaw. Paired fins undeveloped,

with no shoulder-girdle nor pelvic elements. Gills purse-shaped,

Marsipobraxciiii, 2.

ft Skull well developed and with a lower jaw. Paired fins devel()i)ed (sonictinies

absent through atrophy) ; and with a shoulder-girdle (lyriibrm or furcula-

shaped, curved forward and with its respective sides connected below),

an<l with pelvic elements. Gills not i)ui-se-shaped. (Lykifera.)

Bull. Nat. Mus. No. IC 1 l
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t Skull without membrane bones (a '
' ruflimontal opercular boue " in Chimai'a )

;

gills not free, tlic branchial openings slif-like, usually several in number;
esoskeleton placoid, sometimes obsolete; eggs few and large.

Elasmobranxhii, :?.

XX Skull with membrane bones
;
gills freo ; branchial openings a single slit on

each side, sometimes confluent ; exoskcleton various, n<5t iilacoid ; eggs

comparatively small and numerous Pisces, 4.

Class I.-LEPTOCARDII.
{The Lancelets.)

Skeleton membrauo-cartilaginous ; skull imdevelox>ed, with tlie noto-

cliord persistent and extending to the anterior end of the head. Brain

not differentiated. No heart ; the function of the heart being i^erformed

by pulsating sinuses. Blood colorless. Eespiratory cavity confluent with

the cavity of the abdomen 5 branchial clefts in great number, the water

being expelled through an abdominal pore in front of the vent. Jaws

none; the mouth a longitudinal fissure, with cirri on each side.

Small marine animals highly interesting to the zoologist as exhibiting

the lowest degree of development of the vertebrate type. The class

inclndes but the single order Cirrofifomi. (Ae-ro?, thin ; y.ap8ia^ heart.)

(Subclass Leptoeardii Giinther, viii, 513-514.)

Order A.-CIRROSTOMI.

[The Cirrostomcs.)

This order is equivalent to the family BrancMostomatidce. (Latin,

cirrus, a lock of hair; cro/aa, mouth : the mouth being surrounded by a

fringe of cirri.) {Cirrostomi Giinther, viii, 513-514.)

Family I.—BRANCHIOSTOMATID^.

{The Lancelets.)

Body elongate, compressed, naked, colorless, with no fins, except a

rayless fold extending along the back, around the tail, past the vent, to

the abdominal jiore. Mouth inferior, appearing as a longitudinal fis-

sure, surrounded by conspicuous, rather stiff cirri. Eye rudimentary.

Liver reduced to a blind sac of the simple intestine.

Genera two, BrancMostoma and Epigonopterus, differing chiefly in
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tlie greater development of the dorsal fin in the latter. Species four

or more, found imbedded in the sand on various coasts. {Cirrostomi

Gthr. viii, 513-514.)

* Dorsal fold very low, ncarl j^ uniform Branchiostoma, 1.

1.—BRAXCHIOSTOiTIA Costa, 1834.

Lancelets.

(Amjiliioxiin Yari'cll.

)

(Costa, Ceuni Zoologici Napol. 1834, ii. 49 : typo BmncMostoma luhricum Costa= Limax

laneeolatus Pallas.)

The characters of this gemis are essentially those of the family as

given above, the little develoi^meut of the fins constituting its chief dis-

tinctive character. (^I'ipdy/ta, gills ; (rro/y.a, mouth.

)

1. S. carH^secsm Suudcvall.

—

American Lancdct.

This species occurs in abundance, buried in the sand in shallow waters,

along the American coast, from the mouth of Chesapeake Bay to the

West Indies. ' It has never been fully compared with B. lanceolatum and

other species of the genus.

(Brandiiufitoma caribci'uiii Simdevall, Oefvers. Vet. Akad. Forhaudl. 1853, 11.)

Class II.-MARSIPOBllANCHII.
{The MyzonU.)

Skeleton cartilaginous; the skull imperfectly developed, not separate

from the vertebral column. jSTo ribs, no true jaws, no bmbs, no shoulder-

girdle, nor pelvic elements. Gills in the form of fixed sacs, without

branchial arches, six or more in number on each side. A single nasal

aperture. Mouth subinferior, suctorial, nearly circular. Heart with-

out arterial bulb. Alimentary canal straight, simple, without coecal

api)endages, pancreas, or spleen. Generative outlet peritoneal. Yerti-

cal fins with feeble rays, continuous around the tail. Naked, eel-shaped

animals, inhabiting all waters, {p-afxri-iov, a small pouch or iiurse;

[:il>dr/ja, gill«-) (Subclass Cyclostomata Giinther, viii, 499-512.)

ORDERS OF MARSIPOBIl.VXCini.

* Nasal duct tube-like, with cartilaginous rings, penetrating the palate.

Hyperotrkta, B.

** Nasal duct a blind sac, not penetrating the palate Hyperoautia, C.
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Order B.-HYPEROTRETA.
{The Myxinoid Fishes.)

Kostril tube-like, with cartilaginous rings, penetrating the palate, its

position at the extremity of the head, over the mouth ; snout with eight

barbels ; mouth without lips ; one median tooth on the palate and two

comb-like series of teeth on the tongue. Branchial apertures at a great

distance, from the head ; a series of mucous sacs along each side of the

abdomen. Intestine without spiral valve. Eggs large, with a horny

case provided with threads for adhesion. Marine lamprey-like animals,

burrowing into the flesh of fishes, on which they feed.

There is but one family, Myxividw, unless we assign separate rank to

Bdellostoma on account of the difference in the gill-openings. {uKspwa^

palate; rprjzu^, perforate.) (Family Myxinidce Giinther, 510-512.)

Family II—MYXINID.E.

{The Hag-fishes.)

The characters of the family are included above. Genera two ; species

few ; marine animals, found in all temperate seas. {Myxinidw Giinther,

viii, 510-512.

* Branchial apertures on^ on eacli side, leading by six dncts to six brancliial sacs.

Myxine, 2.

** Branchial apertures six or more on each side, each leading directly to a branchial

sac Bdellostoma, 3.

2.—MYXIIVE LiuntBUS, 1758.

Hag-fishes.

(Linuajus, Systema Naturae : typo Myxbie glutUiosa L.)

Body eel-shaped, covered by a thin skin, which is easily detached.

Along the lower side, for nearly the whole length of the animal, are

two rows of mucous glands, each with an external opening, from which

exudes a quantity of mucus which renders these animals during life

excessively slimy. No eyes. Brain small, of the normal fish type.

Skull little developed, cartilaginous; the flexible notochord enclosed in

its sheath, and extending from the base of the skull to the end of the
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tail representing tlie .si)iiial column. ^Moulli round, suctorial, witliout

lips, "with a pair of barbels on each side. ^Nostril single, large, on

the median line above, and at the very front of the head, provided

with two i)airs of barbels. Teeth strong, a single median one on the

roof of the mouth, and two rows on each side of the tongue, v.iiich is a

powerful organ, with a strong fibrous tendon moving in a nmscular

sheath. Alimentary canal a simple, nearly straight tube. Gill-sacs

placed on each side of the oesophagus, lying directly against its outer

Avails. The water passes iuto them by a small pore opening directly

from the oesophagus into each sac. It is then i)assed out by a duct,

which continues backward along the outer walls of the sacs to the

abdominal wall at the end of the last sac, where all the ducts from one

side unite in one, and the water is emptied at the branchial opening on

each side of the median line. In close connection with the branchial

opening on the left side there is a third opening that leads by a very

short duct to the o'sophagus, and hence into the branchial sacs, at

times when the supply through the mouth is cut oft' by the head being

buried in the food of the animal. Ovary single, on the right side. No

oviducts ; the mature eggs falling iuto the abdominal cavity are excluded

through the j)eritoneal opening at the side of the vent.

—

{Putnam.)

A single species; colorless, parasitic animals, burrowing into the

bodies of fishes, and found in all temperate seas. (,a'3|«, slime.)

2. ]TI. g'Sutitlosa. L.

—

Hag-fiHh; Borer; Sleepmarlen.

Blue above, whitish below; head 3.^ to 4 in total length ; tail CJ to 10

times in total length; lingual teeth 8 to 11 in each row (Putnam).

Coasts of Europe and America; not abundant on our shores.

(L. Syst. Natma; ; Giiutlier, viii, 510 ; Putnaiii, Proe. Bost. Soc. Nat. Hist. 1873, 135

:

Myxine limona Guard, Proc. Ac. Nat. Sci. I'liila. 1858, 223.)

3.—BDELLOSTOMA Miillcr, 1834.

(Miiller, Ahliandl. Akad. Wiss. Wieu, 1834, 79 : tj'i)e Petromiizon cirrhatits Forster.)

This genus differs from Myxine chiefly in the structure of the bran-

chial apparatus, there being six or more sacs on each side which receive

water directly from the u'sophagus as in Myxine^ but the emptying

ducts, instead of passing backward and downward to a common exter-

nal opening, as in Myxine., pass directly through the wall of tlie body,

so that there are as jnany external openings as there are gill-sacs. Warm
seas. (;3''iAA«r, leech; <77r;//.«, mouth.)
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3. £S. sfOMSi* Lockingtou.

"Eleven gill openings on eacli side ; ten teetli in tlie anterior and nine

in tlie posterior series. Fifteen inches long."

—

[LocMngton.) Coast of

California ; not rare.

(Lockingtou, Amer. Nat. Dec. 1878, 793.)

Okder C.-HYPEROARTIA
{The Lampreys.)

Nasal duct a blind sac, not penetrating the palate. This order is

equivalent to the single family Petromyzontidee. {uTzzpdja^ palate j apTioc;^

complete
J

i. e., entire.) (Petrom^/^jowi^dte Giinther, 499-500.)

Family III.—PETROMYZONTID^.

[The Lampreys.)

Body eel-shaped, naked, snhcylindrical ajiteriorly, compressed be-

hind ; month nearly circular, suctorial, armed with horny teeth, which

are simple or multicuspid, resting on i)apillte ; those immediately above

and those immediately below the opening of the oesoi)hagus more or

less specialized ; eyes present ; branchial openings seven, arranged in

a linear series along the sides of the " chest "j nostril on the top of the

head; lips present, usually fringed; dorsal fin more or less deeply di-

vided by a notch ; the i)osterior part commonly continuous with the anal

around the tail ; intestines with a spiral valve ; eggs small.

These animals undergo a metamorphosis ; the young are usually

toothless and have the ej'es rudimentary. Such forms have, until lately,

been considered as forming separate genera, which have been termed

AmmocoeteSy Scolecoso7na, Ghilopterus, etc.

Genera 5 or G; species 15 or 20; found in all waters in temperate

regions. They attach themselves to fishes and feed by scraping oft' the

flesh with their rasp-like teeth. Among our species, four groups, ap-

parently of generic value, may be recognized, but the characters in

* This species may be identical with J3. pohjtrema Grd. from Chili, incorrectly do-

scribed in Proe. Ac. Nat. Sci. Phila. 1854, 199, and thus characterized by Putnam,
Proc. Bosl. Soc. Nat. Hist. 1873, KiO:

" Head about one third of total length, and contained about 1^ times in the length of

the abdomen. Tail contained 7 to 8 times in total length. Base of ionfjue between ilxe

seventh or eighth pair of gills. Gills ten on each side. Length from 13 to 22 inches.

Habitat: Coast of Chiii."
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several instances need verification, especially in regard to the lingual

dentition. {Petromyzontidcv Giintlier, viii, 499-509.)

* Secoud dorsal coiitiuuous with llic caudal.

a. Maxillary tooth single, forming a crt'scoiit-shapod plato, -with a distinct cusp at

each cud, between -whifh is souiet lines a median cusp.

h. Dorsal tins two, well separated (lingual teeth pectinate) Lampktka, 4.

ib. Dorsal lin continuous, merely emargiuato (liugual teeth obscurely tricuspi-

date) AMMOCOiTES, 5.

aa. Maxillary tooth double or triple, composed of two or three pointed cusps, close

together, not forming a crescent-shaped plate (lingual teeth in two

j)airs, the posterior pair at least pectinate).

c. Dorsal fin coni iuuous IchthyomYZON, 0.

ce. Dorsal tins eutiiely separated Petkomyzon, 7.

4.—liAMPETKA Gray, 1851.

Lam2)enis.

(Gray, Chondroi^terygiaus, 140: tj\)Q Fetromyzon flmnaiiUs Ij.)

Lampreys of rather small size, with the maxillary tooth single, devel-

oped as a broad crescent-shaped plate, with a cusp at each end of it, the

two separated by a broad interspace, in the middle of which is some-

times a snmller cusp. Dorsal fin divided by a deep notch, which breaks

the continuity of the fin; second dorsal connected with the caudal;

mandibulary plate well developed, the number and arrangement of its

teeth varying with the species; lingual teeth finely pectinate; lips

usually conspicuously fringed. The species are little known. One of

them, L. fluviatilis, is European,'and is closely related to L. plumhca; the

other described species are Americau. (Latin, lanqjetra, a lamprey,

from lamhcre, to suck; petraj stone.)

* Maxillary tooth tricuspid, a small median cusp being present; mandibulary CTisps

comparatively few and weak. (Entosphenus Gill.)

t Mandibulary plate with five cusps, the middle ones smaller.

t Lips fringed with conspicuous papillaj.

4« L*. traeleaitata (Gairdner) J. & G.

—

Three-toothed Lamprey.

Lips tlii(;k, fringed with numerous papillte, each papilla standing in

the middle of a little circular depression having a raised margin, which

is partly concealed hy a rugose tessellated plate investing the inner

sui-face of the lips, and of the same horny nature with that wliicli forms

the outside of the teeth ; both are softened and peel off in spirits. Four

small, acute, conical teeth stand in a row across the ui)per part of this

plate, and lour larger ones occu])y each of its sides, the upper and lower

l)airs being bicuspid and the middle ones tricuspid ; these stand on tho
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sides of the maxillary ring or inner orifice, and have their ends turned

toward it; the inferior margin of this orifice is armed with a slightly

curved dental piece, having five acute points or teeth (the outer being

larger than the three middle) ; opijosite to it on the ux)per side of the

orifice is another j^iece having two large, acutely conical teeth, with

a smaller central one. The tongue is also clothed with a horny-looking

substance, which is edged anteriorly by a row of about twenty fine

teeth. The dorsal fins rise in even curves, which are highest in the

middle; the first is about one third of its own length from the second.

Back and sides bluish graj^, with irregularly scattered yellowish patches

;

belly yellowish white. Size rather large.

—

[Richcvrdson.) Pacific coast

of North America, ascending streams.

(Pctromijcon ^rirfewta/Ms Gairduer,.MSS.; Eicliardson, F. B. A. 293: Petromyzon ciUa-

tus Ayres, Proc. Ciil. Ac. Sci. 1854, 44 : Pttromijzon ciUafus et lividus Grd. Pac. R. R.

Surv. 378,379:. Ichthyomijzon iridentatua Gthr. viii, 50o.)

XX Lips \A-itliout fringes of papillae.

5. Li. epiUBexodon (Gill) J. & G.

—

Six-toothed Lamprey.

This species is said to differ from L. tridentata in the absence of a

fringe of jjapilhe around the buccal disk, and in the presence of six

instead of four teeth in the upper transverse row.

—

{Girard.)» Sacra-

mento Kjver.

{Petromyzon tridentatus Gril. Pac. R. R. Surv. 377; not Eicli. : Entospliemis cpikcxodon

Gill, Proc. Ac. Nat. Bci. Pliila. 1862,33.)

ft Maudibulary plate Avitb six clisps, wliicli are nearly equal in size.

©. L,. aslOB-i (Grd.) J. «& G.

Lips fringed; head C^ in length; first dorsal lower than the second,

separated from it.by a space nearly equal to a third of its length; no

anal fin; yellowish brown, darker above.

—

(Girard.) Astoria, Oregon.

(PciromyzonastoriGiravd, Pac. R. R. Surv. 380 : Ichthyomyzonasiori Giiuther, viii, 507.)

** Maxillary plate bicuspid, tlie small median cusp wanting; mandibulary jilate with

about eight rather strong, subequal teeth. {Lampetra.)

y. ]L. plMBSatoea (Ayi^es) Gill.

—

Lead-colored Lamprey.

Lips fringed; head 8J in length; first dorsal much lower than the

second, and separated from it by a space equal to half of its own length;

tail tempering to a point; a single bicuspid tooth on each side of the ori-

fice of tiie mouth. Pacific coast; a small species, scarcely distinguish-

able froni the European L. fiuviatills.

(Petromyzon pluml)eus Ayres, Proc. Gal. Ac. Nat. Sci. 1854, 28: Petromyzon ayresi

GUttther, yiii, 505 { dmmococtes cibarius Gu'ard, Pac. R. R. Surw 383.)
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5.—AITIITIOCaiTES Dum^ril, 1817.

Brook Lampreys.

(Diuu<^ril—Cuvier, Ecgne Animal : type rctrowijzon ira.ivldaHn L. =^tlio larval form of

I'etromyzon pJaueri Blocli.)

Lampreys of small size, with tlie dorsal fin coiitimious, sometimes

emarginate, but never divided into two fins, the posterior portion con-

tinuous with the low anal fin around tlie tail ; maxillary tooth single,

hroad, forming a crescentic plate, with a larg(^ bluntish (;usp at each

end, and sometimes a small median cusp; lateral teeth very few ; tongue

with two broad transverse i^lates, each with a median cusp; species fcAV

;

our single species is scarcely distinguishable from the common "Pride"

or "Small Lamprey" of Europe, Ammocoetes hranchiaUs. [ujj.ijj)^^ sand;

7.11 irri^ to lie.)

8. A. nig'er (Raf. ) Jor.

—

Small Illack Lamprey.

Head moderate, nearly as long as the "chest"; the mouth compara-

tively small; lips with a conspicuous fringe of papilhie; dorsal fin high,

considerably dei)ressed in front of the vent, but not divided into two

fins; the posterior lobe highest; anal fin evident ; anal tube conspicu-

ous in the spring ; eyes moderate ; maxillary tooth with its cusps large,

triangular, well separated; a small i)oiuted median cusp usually present

in the adult ; in younger specimens the median cusp is obsolete, and in

hall^grown specimens the tooth forms a curved plate without distinct

cusi)s ; nmndibular i)late curved, with eight to ten well developed sub-

equal tooth-like lobes; inside of it is a plate bearing three teeth ; lingual

teeth traus\'erse, trifid ; a plate on each side of the buccal orifice ; the

remaining teeth inconspicuous. Bluish black above ; silvery below. Size

rather small. L. G to 10.

A small species ascending Western streams in the spring in great

numbers to deposit its spawn. Great Lakes, Ohio Valley, and Upper

Mississippi Eegion. It is perhaps identical with the European Aimno-

coetcs hranchiaUn.

{Vciromyzon n'ujrum Eaf. Icli. Oh. 84; Jordan, 349.)

6.—ICIITIIYOMYZOIV Girard, 1859.

Silvery Lampreys.

(Girard, Pao. R. R. Surv. x, :!.S1 : tyix; I'dromyzoit aryintcnn Kirtland.)

Lampreys of rather small size, luuing the dorsal fin high and con-

tinuous, with only a shallou' emargination ; the teeth nearly ('([ual over
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Ilie large buccal disk, the maxillary teeth being pointed, two in number,

set close together, without interspace, and not forming a crescent-shaped .

plate; lateral teeth all unicuspid; mandibulary with numerous close-

set pointed cusps, appearing like distinct teeth ; lingual teeth in two

series, the posterior series finely pectinate, with a median suture dividing

it into a right and left crescent-shai)ed comb; anterior series not divided;

the pectinse coalescent. This genus is most nearly related to Petromyzotij

differing chiefly in the continuous dorsal. The two known species in-

habit the Mississippi Valley and the Great Lakes, {iz'^og, fish; /Jt6^w, to

suck.)

* Maudibulaiy i)late with seven teeth.

9. I. arg'eaiteus (Kirt.) Grd.

—

Silvery Lamprey.

Body stoutish, compressed behind; head broad, with large buccal

disk, which is fringed, but not very conspicuouslj- ; teeth i)retty strong

and nearly uniform, the two maxillary teeth being very similar to those

on the rest of the disk ; mandibulary teeth connivent, the middle ones

the longest ; upper margin of dorsal scarcely depressed in front of the

vent. Color bluish; sides silvery, often mottled; a small dusky spot

above or nearly above each gill-opening, usually conspicuous. L. 12.

Great Lakes and Mississipin Valley ; rather common ; ascending small

brooks in the spring.

(Petromyzon argenteus Kirtland, Bost. Joum. Nat. Hist, iii, 1840, 342, with plate.

—

Ammocustcs concolor Kirt. 1. c. 473, with plate.

—

Ichtkyomyzon hirudo Grd. Pac. R. R.

Surv. 342.

—

Ichthyomyzon hirudo Gthr. viii, 507.

—

Ammocoetes argenteus et hirudo Jordan,

349-'50.—Ammoccetes cepyptera Abbott, Proc. Ac. Nat. Sci. Phila. 1860, 327.)

** Mandibulary plate with nine teeth.

10. I. castaaaeais Grd.

—

Chestnut-colored Lamprey.

Lips with short fringes ; dorsal fin high, with a depression in front of

the vent. A little known species, differing from the preceding, if at aU,

in the number of teeth on the mandibulary plate. Minnesota.

{Ichthyomyzon castaneus Grd. Pac. R. R. Surv. 381.)

y.—PETROMYZOJVLinnsBus, 1758.

Sea Lampreys.

(Artedi Linnaeus, Systema Naturaj; type Petromyzon marinus L.)

Lampreys of medium or large size, with the maxillary teeth separate,

pointed, and close together, not forming a crescent-shaped plate; man-

dibulary ijlate with seven to nine cusps; lingual teeth forming two

crescent-shaped plates on each side; first dorsal fin well separated from
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the second, which is continuous with the caudal. Species two—^marine,

ascending rivers, {-irpa, stone; /i^^w, to suck.)

11. P. uiarinus L.

—

Great Sea Lamprey.

Ilead moderate, but little longer than the "chest"; buccal disk large,

with numerous conical teeth, arranged in oblique series, those nearest

the oesophagus largest and partly bicuspid; two i)airs of lunate, pecti-

nate lingual teeth, one in front of the other, the serrations on the an-

terior pair usuallj" confluent; fins moderate, the dorsals well separated

;

the second dorsal with a depression on the tail ; lips moderately fringed.

Color olive-brown, mottled tcith hlacMsh confluent patches ; dull brownish

below. Size much larger than any of the other species. L. 24 to 36.

Atlantic coasts of Europe and Xorth America, chiefly northward, ascend-

ing streams in the spring to deposit its spawn.

{Petromyzon marinus L. Syst. Na,t. ; Giinther, viii, 501 ; Jordan, 348.

—

Petromyzon

amei-icanus Le Sueur, Trans. Am. Philos. Soc. i, 383.

—

Petromyson americanus Storer,

Fish Mass. 251.)

13. P. nigricans Le Sueur.

—

Lamper-eel.

Head very large, longer than the "chest", GJ in length; depth about

13 ; body little compressed ; dorsal fins rather low, distinctly separated

;

eyes and mouth very large; mandibulary plate with 7 to 9 teeth; the

rest of the buccal disk covered with rather large teelh disposed in ob-

lique cross-rows, five or more in each row, some of the innermost bicus-

pid ; anterior as well as posterior lingual teeth pectinate ; lips fringed.

Coloration nearly ijlain; bluish black above, pate below, usually a pale

spot between the eyes on the top of the head. L. 12. A rather small

species found along the Atlantic coasts of our Korthern States, and

ascending streams in the spring to spawn, some individuals remaining

permanently in fresh water. Abundant in Cayuga Lake, X. Y., fi-om

which locality the specimens were taken on which the above description

was based.

{Petromyzon nigricans Le Sueur, Trans. Amcr. PhiL Soc. new series, i, 385; Storer,

Fish Mass. 253.

—

Ammocostes Jinviatilis Jordan, 349.)

This species is very different from the European Lampetra fluviatilis.

It is possibly only a variety of Petromyzon marimis. Numerous other

Lampreys have been described from our waters, but we find them un-

recognizable.
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Class III.-ELASMOBRANCHII.
{The Selachians.)

Skeleton cartilaginous ; skull without sutures. Body with median and

paired fins; the ventral fins abdominal; shoulder-girdle developed, lyri-

form caudal fin heterocercal, the upper lobe produced
;

gills attached

to the skin by the outer margin
;
gill-openings several, or single leading

to several clefts ; membrane bones not developed, except sometimes a

rudimentary opercle; skin naked or covered with minute imbricated

scales or hard plates, sometimes spinous; no air-bladder; arterial bulb

with three series of valves; intestine with a spiral valve; optic nerves

united by a commissure, not decussating ; ovaries with the ova few and

large, impregnated, and sometimes developed, internally; embryo with

deciduous external gills; males with prehensile intromittent organs,

"claspers," attached to the ventral fins. Sharks, Skates, and Ohimseras.

(lAaff/j-o?, a plate or blade; (ipdy/Ja^ gills.)

ANALYSIS OF ORDERS OF KLASMOBRANCHS.

* Gill-opeuiugs slit-like, 5 to 7 iu uumber; jaws distinct from the skull. (Subclass

Selaclm.

)

+ Gill-opeuings lateral Sqltali, D.

ft Gill-openings ventral .. Rai^, E.

•"Gill-openings single, leading to four brancliial clefts; jaws conlescent with the

skull (subclass Holoccpliali) Holocephali, F.

Subclass SELACHII.

[The Sharls and Bays.)

Elasmobriinchiates with the gill-openiugs slit-like, five (rarely six or

seven) in number
;
jaws distinct from the skull ; no opercular nor pelvic

bones ; derivative radii sessile on the sides of the basal bones of the limbs,

rarely entering the articulation.

As here understood, this subclass is equivalent to the Plaglostomata of

authors, and includes the orders or suborders Eaia', the Eays, and Squali,

the Sharks
;
groups which are perhaps hardly worthy of ordinal value.

{ffiXd/o^, a shark, from aiXaxo^^ cartilage.)

Order D.-SQUALI
{The Sharhs.)

Gill-openings lateral, slit-like, five to seven in number; general form

elongate, the body gradually passing into the tail. The tyx)ical sharks
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and skates differ much from eacli other in appearance ; but intermediate

forms connect the two groups closely. The position of the gill-openings

is almost the only constantly diagnostic character. (Suborder Selachoi-

dci Giinther, viii, 353-4:33.) (Latin, squalus, a shark, from the Greek

yaXsd-:, a shark, which comes from ya?j7], a weasel, or other musteline

animal, from resemblances in habits.)

ANALYSIS OF THE FAMILIES OF SQUALl.

*" Pectoral fins moderate, without (loop notcli at the base iu front.

t Anal fin absent.

a. Dorsal fins without spine SCYMNiDiE, 4.

aa. Dorsal fins each preceded by a stout spine (rarely concealed iu the skin).

Spixacid^, .').

tt Anal fin present.

b. Dorsal fins two.

c. Dorsal fins both without spine.

d. First dorsal tin behind the veutrals GiNGLYMOSTOMATID^, 6.

dd. First dorsal entirelj" in advance of the Tentrals.

e. Caudal lin not lunate, its upper lobe many times longer than the lower,

with a notch below toward its tip ; tail not keeled.

/. Last gill-opening above the base of the pectoral.

g. Tail moderately develoi^ed, forming less than one-third of the total

length ; eyes with nictitating membranes.

h. Head normally formed Galeorhinid^, 7.

hh. Head hammer-shaped or kidney-shaped by the extension of its

sides Sphyrxidje, 8.

gg. Tail exceedingly long, forming about half the total length ; eyes

without nictitating membranes Alopiid.e, 9.

ff. Last gill-opening entirely in front of the pectoral. Carchariid/E, 10.

ee. Caudal fin lunate ; caudal peduncle with a keel on each side.

i. Last gill-opening entirely iu front of veutrals.

j. Gill-openings moderate ; teeth well developed. Lamnid^e, 11.

jj. Gill-openings very large, nearly meeting under the throat;

teeth small CEXORHixiDiE, 12.

ii. Last gill-opening above the base of the pectoral.

Rhinodontid^, 13

cc. Dorsal fins each armed with a stout spine Heterodontid.e, 14

hb. Dorsal fin single; the first dorsal obsolete
;
gill-openings 6 or 7.

HexanciiiDvE, 1,5.

** Pectoral fins very large, expanded at the base iu front, this expansion S('])arated

from the nock by a deep notcli ; no anal iiu.SQUATiNiD.E, IG.

Super-family SCYMNOIDEA.

{TJie Scymnoid SharJcs.)

Family IV.—SCYMNID^.

{The Sleeper Sharks.)

Sharks with two dorsal fins, both icWiont sjnne, and no anal Jin ; fins

all small
;
gill-openings small, entirely in advance of pectorals ; mouth
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bat little arched ; a long, deep, straight, oblique groove on each side of

it ; spiracles present. (The absence of dorsal spines chiefly distinguishes

this family from Spinacidte.)

Genera six ; species six or more, mostly of the Atlantic. (Giinther,

Spinacidw, pt. viii, 425-429.)

* First dorsal opposite ventrals; teeth equal in both jaws, very oblique ; skin rough

with tubercles and prickles ^, Echixorhinus, 8.

** First dorsal much in advance of ventrals; the dorsals about equal; upper teeth

narrow ; lower quadrate, with a horizontal edge ending in a point directed

outwards , 4 SoMNiosus, 9,

8.—ECIII«<©I£IIBIVUS BlainviUe, 1816.

Spinous SJiarlcs.

(Goniodus Agassiz.)

(BlainviUe, 1816; type Squalus spinosus Gmelin.)

Two very small dorsal fins without spine, the firs4; opposite the ven-

trals; no anal fins; skin with scattered large round tubercles, sur-

mounted by prickles, like those on a bramble, and, like them, leaving a

scar when detached. Mouth crescent-shaped, a labial fold around the

angle of the mouth ; nostrils midway between the mouth and the end of

the snout. Teeth equal in both jaws, very oblique, the i)oint being

turned outwards; several strong denticulations on each side of the

principal point. Ko nictitating membrane. Spiracles small
;
gill-open-

ings of moderate width. A single species of the East Atlantic, strajing

to our coast, {lyjvo'-, a hedgehog, or sea-urchin; pcvv], shark.)

13. E. spiBlOSUS (Gmel.) Blainv.

—

Spinous Shark; JBoucU.

" Spiracles behind the eye, behind the vertical from the angle of the

mouth. Teeth l^f^- Dorsal fins close together. Each tubercle with a

small spine in the centre. Brownish violet, with or without dark spots"

{Giinther). A large shark of the coasts of Europe and Africa; a stray

individual lately taken on Cape Cod.

(Squalus spinosus Gmelin Linn. 1, 1500; Giinther, viii, 428.)

9.—SOMIVIOSUS Le Sueur, 1818.

Sleeper Sharlcs.

(Laimargus Miiller Sz, Henle.)

(Le Sueur, Journ. Ac. Nat. Sci. Phila. 1818, i, 222; type, Somniostis hrevipinna Le
^nawr^ Squalus microceplialus Bloch.)

Body elongate; mouth transverse, little arched, with a deep straight

groove running backward from its angle ; nostrils near the extremity of

the snout
;
jaws feeble ; teeth in upper jaw small, narrow, conical ; lower
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teetli iinmerous, in two or more series, tlie point so much turned aside

tliat the inner margin forms a cutting edge, which is entire ; spiracles

moder-ate; no nictitating membrane
;
gill-openings narrow ; fins all very

small, the ventrals nearly opjoosite the second dorsal; skin uniiormly

covered with minute tubercles. Species few, of the J^orthern Seas.

(Latin, somniosus, sleepy.)

14. S. niicroceplisilus (Blocli) Gill.

—

Sleepei' Sharlc ; Nurse.

Body robust, rapidly tapering behind; greatest depth about one-

fifth the length; head somewhat less; mouth moderate, upper jaw with

five rows of small sharp teeth, which are incurved and lancet-shaped

;

lower jaw with two rows of broad, quadrangular teeth, divided in their

centres by a perpendicular ridge and directed outwards, about 2G teeth

on each side; spiracles small; skin rough; fins small, the first dorsal

about as large as the ventrals and larger than the second dorsal
;
pecto-

rals short; caudal short and bluutish. L. 8 to 20 feet (Storer). Cape

Cod to the Arctic Seas.

(Sqnalus microccphnlus Blocli, Sclin. 135; Somniosus hrcvipinna Le Sueur, Journ. Ac.

Nat. Sei. Phila. i, 222; Scymnus hrcvipinna Storer, Fish Mass. 235; Lmmaryus horealis

Giiutlier, viii, 42G.)

Family V.—SPINACID^.

{The Dog-fishes.)

Body more or less elongate; head depressed; eyes lateral, without

nictitating membrane ; mouth inferior, rather large, arched ; teetli com-

I^essed, variously formed ; nostrils inferior, lateral, near the front mar-

gin of the snout; spiracles moderate
;
gill-openings moderate, ^ve on each

side, all in front of the pectoral fins ; dorsal fins tico, each armed with a

spine ; the first dorsal in front of the pectorals ; anal fin wanting; caudal

fin with the lower lobe small or obsolete; ventral fins inserted pos-

teriorly.

Genera six or more ; species about fifteen ; rather small sharks, chiefly

of the Atlantic. (Spinacidce, part, Giinther, viii, 417-425.)

* Tcotli equal in liotli jaws ; dorsal spines not concealed.

a. Teetli very small, straight, jiointed, each with one or two smaller cusps on each

side CeXTROSCYLLIUJI, 10.

aa. Teeth moderate, simple, subquadrate, each with a nearly horizontal cutting

edge, and a point directed outward Squalus, 11

.

** Teeth unequal, those in the upper jaw erect, triangular, those in the lower jaw
more or less oblique ; dorsal spines hidden beneath the skin. Centkoscymnus, 12.
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lO.—CE]VTROSCYi,L.IU]n[ Muller & Henle, 1837.

BlacTc Dog-fishes.

(Miiller & Henle, Systematisclie Beschreibung der Plagiosto'men, 191 ; type Spinax

fahricii Reinhardt.

)

Teeth equal in both jaws, very small, straight, pointed, each with one

or two smaller cusps on each side at base ; mouth crescent-shaped, with

a straight, oblique groove at its angle ; spiracles moderate
;

gill-oj)en-

ings rather narrow ; dorsal fins small, each with a strong spine ; the

second dorsal entirely behind the ventrals. One species, {-/.ivrpov, spine

;

arJAlurj^ ScyUiiim^ an allied genus, from avJAXu)^ to rend or tear to pieces.)

15.—C. fabricii (Reinhardt) M. &, B..—Blade Dog-fish.

Body covered with minute stellate ossifications ; color dark brown.

A shark of the Greenland Seas, lately taken off Gloucester, Mass., by

the United States Fish Commission.

^{Spinax fahricWRemhaTdt, Dansk. Vid. Selsk. Fork. 1828, iii, xvi; Giinther, viii, 425.)

11.—SQUALUS LinnsBus, 1758.

Dog-Jishes.

(Acavthias Risso.)

(Artedi, Liniia>ns, Systema Naturaj ; type Squalus acanthias L.)

Body rather slender ; mouth little arched, with a long, straight, deep,

obUque groove on each side ; no labial fold along the margin of the

mouth ; teeth rather small, equal in both jaws, their points so much

turned aside that the inner margin forms the cutting edge ; si)iracles

rather wide, just behind the eye
;
gill-openings narrow, in front of the

pectorals ; fins moderately developed, the first dorsal larger than second,

much in advance of the ventral fins, which are behind the middle of the

body, although in advance of the second dorsal. Small sharks, abound-

ing in the Temperate Seas. (Latin, sqnalits, a shark.)

* Dorsal spine not grooved ; its insertion rather behind inner angle of the pectorals.

16.—S. siCiiBBtBuJas L.

—

Pklccd Dog-fish ; Dog-fish; Bone Dog ; SMttle-dog ; Hoe.

Body slender ; snout pointed 5 head 6J in length 5 depth about 8

;

slate-color above, pale below, back with whitish spots, especially in the

young. L. 1 to 3 feet ; weight 5 to 15 pounds.

A small sharp-toothed shark, ranging widely in the Atlantic, very

abundant along the shores of the Northern and Middle States. It is

somewhat valued for its livers, from which " Dog-fish" oil is extracted.

American writers have usually considered our species {Squalus ameri-



6. GINGLYMOSTOMATlDiE. 17

canus (Storer) Gill) as distinct from the European, but uo reliable dis-

tinctions have been ])<>intedout.

{Sqiiahtu acaitthiaft h. Sy.st. Nat. ; Acaiithias amcricanm Storer, Synopsis, r)06; Acan-

thiuK amcriranus Storer, Fisli Mass. 232 ; Acatithia-s vidffariii Giinther, viii, 418. Sfjualiis

sucldii (Grd.) Gill, Ironi the Pacific coast of the United States, is considered by Dr.

Giinther and others as the same species; Spinax {Ac(tHfhk,8) sucliii Girard, Proc. Ac.

Nat. Sci. rhila. 1854, 17f>; Squalu.s siirklii (iill, Proo. Ac. Nat. Sci. Phila. 1S62, 499.)

12.—CEl\TROSrYI?INlIS Boca«e & Capello, lH(i4.

(Hoca^e A Capello, Proc. Zool. Soc. 1864,263; ty\wCcntros(>fmini><cfiloirpif<Bo{:. A-Cap.)

Dorsal fins ea(;li with a spine, which is hidden helow the skin; mouth

wide, but little arched; a long, deep, straight, oblique groove ou each

side of the mouth. Teeth of the lower jaw oblique, with the point more

or less directed outwards. Upper teeth lanceolate, on a (piadrangular

base, with a single cusj). Spiracles wide, behind the eye. Gill-openings

narrow, {/.hrfxr^, spine; rt-z''),','.vor, an ancient name of sonu' shark, from

r;y.'i;iyn-_, W Hou's wliclp.)

17. i\ <'<jelolepis Bocage & Capello.

Labial groove prolonged forwards, but separated by a broad space

from that of the other side. Upper teeth very small, narrow and lan-

ceolate. The distance betMeen the nostrils is rather less than i- the;

length of th(^ prseoral portion of the snout. Lower angle of the pectoral

rounded, not produced. Dorsal fins short, especially the first, the

Icngtii ol which (without the spine) is only about ^ its distance from

the second. Extremity of the ventrals below the end of the second

dorsal. Scales oti the head and nape with striie, the others smooth,

with a dejiression at the base. Uniform blackish brown. {Giinther.)

Toast of Portugal and neighboring parts of the Atlantic, a specimen

taken near Gloucester, Mass.

( 15()(-age ».\: Ca])ello, Proc. Zool. Soc. 18(i4, '263 ; Ccniropliorus cmlolcpis Giinther, viii, 423.

)

Super-family SCYLLIOIDEA.

{The ticyllioid Sharlcs.)

Family \ L—GINGLVMOSTOMATID.E.
(The Mirsr Sharh.s.)

Shai'ks with the first doisai <(h<>re or heliind the rr)ifrals ; no spines;

anal tin present; caudal tin bent ni)\vaids, with a basal lobe; mouth

inferior, with small teeth, in several scn-ies ; nostril (tontluent with the

mouth; nasal valves of both sides forming a (piadrangular lla]» in front

Bull. Nat. Mus. No. K) L'
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of the mouth, each being provided with a free cyUndrical cirrus; an

ujjper and lower lij), the latter not extending across the symphysis;

lomth and fifth gill-oi)euiiigs close together; eyes very small. The

backward i^osition of the lirst dorsal distinguishes this family from all

others in our waters. Genera two ; species about four ; large sharks of

the Avarm seas. {Hcyllndce pt. Giinther, viii, 407-409.)

* Teeth ill both jaws in many scries, each with a strong median cnsp, and one or •(rwo

smaller cnsps on each side GlNGLYMOi:'TOMA, 1 i.

13.—OINGLYMOSTOMA Miiller & Heule, 1837.

(Miiller & Heule, VViegmann's Arch. 1837, p. — : type Squahis cirratutf GmeUn.)

The characters of this genus are those of the family above given, v-ith

the addition of the following, which distinguish Ginglymostoma from

Nebrius: teeth of both jaws in many series, each with a strong median

cusj), and one or two smaller cnsps on each side. (^'ty^-AD/zoc, a hinge or

hingo-hke joint; fTza/j.a, mouth.)

1§. Cr. 4>ifi'r£ltllim (Giuel.) ^1. »S: H.—Xurse Shark.

Uniform brownish ; young specimens with small, scattered, round

black si)ots; nasal cirrus reaching the lower lij); angles of the fins

obtusely rounded ; caudal fin forming nearly one-third of the total

length. L. to 10 feet. {Giinther.)

A large shark of the warmer parts of the Atlantic, abundant in the

Gult of Mexico and the West Indies, and occasionally taken on our

South Atlantic coast.

(iSgwo^/zs c(/-)Y(fH? Gmeliu's Linuppufi, i, 1492; Miiller & Henle, 23 ; Giinther, ^'iii, 408.)

Super-family GALEORHINOIDEA.

{The Galeorhinoid Sharl's.)

Family VII.—GALEORHINID^

(The True Sharhs.)

Sharks with two dorsals and an anal fin ; no sjnnes
;
pectorals mod-

erate; caudal fin not greatly elongated, not lunate, moderately bent

upwards, notched toward its end, and with the basal nuich less devel-

oped than the up])er: caudal peduncle not keeled; posterior gill-opening

above the base of the pectoral fin; eyes with nictitating membranes;

head not hammer-shaped, the snout being longitudinally ])roduced as

usual among sharks. A large family of twenty or more genera and about
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sixty species; found in all sea.s. {Carchariidiv part {Carcharlbia and

Mwstelina) Giiuther, viii, 357-380, and 383-388.)

* Teetli Hat aiulpiived, without cusps or cuttinj^cdj^es; spiracles juesciir. {MunteUn(e.)

a. No i)it at the i"(H)t of the tail; labial folds well devol()p('<l Mi'stkixs 14.

**Teetli more or less eompressed, with entire or serrate shariKcdncs. {(rahorhiiiina:.)

b. Spiracles ])resent.

c. No pit at the root of the tail.

(I. Teeth small, eaeh with a median cusp and one or two small lateral cusps

on each side Triacis, 15.

(Id. Teeth laricer, with a sinjjjle cusp, ol)li(|ue. notched .-md serrated,

{iALKOUniNlJS, 1(5.

<T. A pit at the root of the t.ail ; teeth all serrate; caudal tin with a double

notch - GALKocKKno. 17.

bb. Spiracles obsolete.

e. Teeth serrate, more or less (entire in the very young or very old) ; little

ol)li(jue or nearly upright.

/. Teeth well serrated (in the adult); those of the u]iper jaw compara-
tively broad or triangular; those of the lowei- narrow and claviforin.

Cakchauixus, is.

f/. Teeth scarcely serrated, constricted a( base, iiarrow, claviform, and
straight in both .jjtws Isogompiiodox, lt>.

er. Teeth all entire.

g. Teeth nearly upright, the points not much directed towards the

sides AritioxoDOX, 20.

gg. Teeth oblique and Hat, the points turned to the right or left away
from the centre, so that the inner margins are nearly horizontal and
present a cutting edge Scoliodox, 21.

14.—MUSTELUS Cuvier, 1817.

{HoiDid Sharks.)

(Bellon, Cnvier, Regue Animal: type Mustdus ruIgarisM. & H.)

Body elongate, slender, not elevated; snout comparatively long and

flattened : mouth crescent-sha])e(l, with well-developed labial folds

;

teeth small, many-rowed. Hat and sujooth, rhoml)i(', arranged like pave-

ment, alike in both .jaws; eyes large, oblong; spiracles small, just be-

hind the eyes; pectoral lins large ; first dorsal large, not nmch behind

l)e('t()rals; second dorsal somewhat smaller: anal opposite second dorsal

and still smaller; ventials well developed: l)asal lobe of c;iiulal almost

ol)Solete; embryo not attached to uterus by a i)la('eiita. Small sharks,

the smallest of the American s])ecies, known at oiu;e by the smooth,

jiaved teetli. (Latin, iiiit.stria, a weasel or iiuntin : the use of the word

similar to that of ya/Jr^., y/u.to-.)

lO. in. liiiiBIUIUS (Hlainv.) .J. cV (i.—Smuolh lln-ni.l ; Diuj Sh(iil:.— VA\\\s>>o\v.

Dody slender, tapering backward from the dorsal tin to the long

slender tail; snout depressed, moderately sharp ; mouth small, the teeth

all ahke, a fohl at the angle of the mouth ; hrst dorsal rather large,
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prolonged behind, nearly midway between the pectorals and ventrals

;

second dorsal smaller, Imt larger than usual in sharks ; anal slightly

behind sec-jiul dorsal, and much smaller
;
pectoral fins broad and large,

reaching past front of dorsal ; back slightly keeled. Smallest of our

sharks; abundant on the Atlantic coasts of both continents, especially

nortlnvaid. Specimens from Cape Cod and from Venice apparently

differ in no important respect.

(dahorlniiK.s /((/;»«/«« Bliiiiiville Fauiie Frauc. 18'iy, 83; Mitskliii^ vuh/arii Gnnthtiv viii,

;M>; ilii.strlii.s roiin .Storer, Fish Mass. 227.)

ao. yi. calaforBJflcaas Gill.

First dorsal beginning over terminal third of pectoral ; its acute point

not reaching to insertion of ventrals ; anterior angle of dorsal blunt

;

second dorsal similar to first, but smaller; snout rather more pointed

than in most of the species. D. 18 + 17 ; A. 18 ; P. 22. Coast of Cali-

fornia. {Gill.) Scarcely different from the preceding.

(Gill, Proc. Ac. Nat. Sci. Phila. 18G4, 148.)

15.—TRIACIS Miiller &. Heule, 1838.

{lihinofriaciiH Gill.)

{Tri((ki>< Miiller & Henle, Magazine of Natural History, vol. ii : type T)-iakis scjiUiu.m

MiilU-i- & Heulc.)

Body compressed, elongate ; mouth large, crescent-shaped, with well-

developed long labial folds ; teeth small, numerous, similar in both

jaws, each with a longer median cusp, and one or two smaller ones on

each side ; eyes small, with nictitating membrane; spiracles small, be-

hind the eyes; no pit at the I'oot of the caudal; no lower lobe to the

caudal; liit.t dorsal fin (>]>i)()sit(' the si)ace between the i)ectorals and

ventrals. Pacilic and Indian Oceans. (-o£tr, three; ax.'!-, point.)

iil. T. ^osnifa^i'aaStt^ Gii-anl.

—

Do;/ Sludi..

" Snout moderately produced, rounded. Nostril with abroad anterior

llaj). The first dorsal tin i;; nearly midway between the pectorals ar.d

ventrals, the second is not laueli siiniller than the first, and nearly in

advance oftlu' anal. Upper ])arts with well deilned black cross bands,

nanower than the interspaces. A low of lounded black si)0ts alongthe

sides of the body, alternating v>ith the interdorsal cross bars. Coasts

of Calijornia.-' {GUnthcr.)

(Giraid, Proc. Ac. Nat. Sci. Phila. 1854, P»li ; GUiillitr, \ iii, ;^84.

—

M itNtcl Hf< feU-i Ayvt'ti,

Proc. Cal. Ac. Nat. Sci. 18.^)4, 18.)

•its. T. lienaloi ((Jill) Putnam.

Color uniform lechlish brown ab()^ e, i)ale below, the pectoral, ventral,

and anal fins margined with j)aler; snout jjroduced, slender; otherwise
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essentially as in the ])receoflin^- (Gill). California. A single young

specimen known.

(nitluotriacishciilci (Jill, L'roc. Ac. \al. Sci. F'hila. 18G'2, 486.)

16.—OA!LEORmi\rS Blainvillc, 18l(>.

Topes.

(Oalcus Cuvier. 1817.)

(Bhiiuvillo, 181() : type, SqiialuK yalcH-s L.

)

First dorsal opposite the s])ace between the pectorals and ventrals

;

mouth crescent-shaped, with the teeth alike in both jaws, oblique,

notched, and serrated; spiracles present, small; nictitating membrane

l)resent; no ])it at the base of the caudal tin; caudal tin with a single

notch. Tropical seas. {yaXio':, a kind of shark colored like a weasel

;

jo'ivv;, shark.)

23. G. g:aleiis (L.) B\iun\.—Tope.

A short labial fold on both jaws ; teeth ||. Second dorsal tin only

one-third the size of the first and somewhat in advance of the anal.

Length of tail nearly equal to distance between dorsals. {Gilnther.)

Europe to the Indian Ocean. " San Francisco." {Gilnther.)

{Sqiialus (jaleiix 1.. Syst. Nat. : (htlcKs cauls Giinthcr, viii, :579.)

17.—GALEOCERDO Miillcr& Honl.-, IKC.

Tiger ^Sharlcs.

(Miiller & Ht-nlc, Wi<'<;manii's Arcliiv, 18:57: typt> (raleocerdo li(/rini(.s yiWllev & Hcule.)

IMouth crescent-sha])ed ; teeth nearly equal in both jaws, oblique, ser-

rated on both margins, with a deep notch on outer margin ; spiracles

l)resent; caudal fin with a double notch ; a pit on the tail above and

below at the base of tlie caudal fin ; first dorsal opposite the space be-

tween pectorals and ventrals. Large sharks, found in most seas. {ya/.e6 r,

a kind of shark, marked like ,^a/i'r^, tlie weasel ; xs/vJo), a fox or weasel
;

xzfionz, craft.)

24. G. ti^^l'ioius Miiller A- llcnli'.— Tii/rr Shark.

Color blown, with numerous dark spots larger than the eye ; caudal

tin forming about one third of the total length, much longer than the

space between the dorsal fins; second dorsal somewhat in advance of

the anal; a long labial fold along the ui)per jaw. {Giinthcr.) Cajie Cod

to Indian Ocean ; a rather large shark, known by its variegated colora-

tion.

(Miillcr & Heal.', .7J ; Gunther, 378.)
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18.-CARCHARI]\US BlainTille, 1816.

Blue Sharks.

{Cipiocephalus Kleiu, Gill.)

(Carcharias Ciivier, not of Eafinesqxip.)

{Prionodon Miiller & Heiile.)

{Eulamia Gill.)

(Blainville I'^lfi : type Carcharinwi comincrsoni Blainville.)

Large sharks, withont 8i)ii'acles, with the teeth in both jaws strongly

serrated in the adult, those in the upper jaw broad, those below nar-

rower, straight, and claviform ; tirst dorsal large ; seeond dorsal much

smaller, usually not larger than the anal. Species numerous in the

tropical seas, {xdp/apo^, rough
;

/i;vry, shark; abbreviated from Carclia-

rorhinus.)

* Body and head slender; dorsiil tin inserted miflway between pectorals and veji-

trals (Carcharhtus).

25. C. srlatlCUS (L.) Jor. & Gilb.—Gm(< Blue Shark.

" Snout very long, nostrils rather nearer to the mouth than to the

extremity of the snout ; no labial fold except a groove at tlie angle of

the mouth
; teeth of the ui)per ja^v oblique, scarcely constricted near the

base ; lower teeth slender, triangular in young exami)les, lanceolate, with

a broad base, in old ones. Pectoral lin long, falciform, extending to the

dorsal, which is nearer the ventrals than the root of the pectorals." {Giin-

ther.) A large shark of the warm seas, occasionally taken on our

coast.

{Sqaalus (jlaiicns L. Syst. Nat. ; Carcharian {jlaucus Gnnther, viii, 3()4.)

**Body and head stout; dorsal fin placed close behind the root of the pectorals

(Evlamui Gill).

26. C. obsciinis (Le Sueur) J. & d.—Diiski) Shark.

Dark clear blue above, white below; head ratlier i)ointed, flattened

above and below ; lirst dorsal rather large ; second smaller than the

anal, and considerably produced behind
;
jjectorals large, falciform. A

large shark, reaching a length of nine or ten feet, inhabiting the North

Atlantic and frequently taken on our coast.

(Sqitaliis ohscurus Lc Sueur, .Jouni. Ac. Nat. Sci. Phila. 1818, i, ^U3 ; Carcharias

ohscitrus Giinther, viii, 3GG.)

27. C milborti (-Miiller & Henle) Jor. &. Gilh.—i>7He Shark.

This species is represented as having the snout shorter, blunter, and
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higher thiiii in the i)recediiig, luid witli the pectoral fius considerably

shorter aud broader, not reaching half way to the ventrals.

Cape Cod to the INIediterranean Sea.

{Carcharim {Prionodon) mUlnrii M. A: H. :W ; (;ill, Pioc Ac Xat. .Sci. I8f)4, 2tJ2.— C'ar-

chariaa cwruhus DcKay, o4y ; Ltnnita cauddia DeKay. '^^A.)

27. h. C. lamia (Kisso) Jor. cV-, Gilb.

This species was provisionally identitied by Prof, Putnam from a tooth

obtained on St. Peter's Bank belonging to a fish estimated to have beeu

at least thirteen feet in length. [Ooode and Bean.) lu this species the

upper teeth are little oblique, serrated, broad, and regularly trian-

gular ; dorsal large ; the second dorsal smaller than the aiuil ; teeth

IS- {Giinther.)

{Careliarias latnia Giiiither viii, ;!72 ; I'lionodoii lamia Ooodi! & l^eaii, Bull. Essex

Inst., 1871), :?0.)

19.~ISOGOI»IPHODOW Gill, 1861.

Sharp-nosed Sharks.

(Gill, Anu. Lye. Nat. Hist. N. Y. vii, p. 410: type Carchariaa {Prionodon) oxyrhyuchna

Miillor & Henle.)

This genus dilfers from Eulamia principally in the dentition ; the

teeth are similar in form in both jaws, constricted at the base, claviform

and straight, their (Mlges scarcely serrated; the snout is slender and

rather conic and pointed. Large sharks, of the tropical seas. (-''ff"T,

equal
;

/'o/z^'-ot, a nail, or peg ; o(Ja», tooth.)

28. I. limbatus (Miiller A: Hful«0 Gill.

—

Spoited-fm Shark.

" Snout somewhat pointed in front, rather produced, the distance

between its extremity and the mouth being somewhat less than the

width of the mouth : nostrils nearly midway between the extremity of the

snout and the mouth; teeth
^yEi)? ^^indlar in form in both jaws, namely,

erect, constricted, on a broad base, the upper more distinctly serrated

than the lower; gill-openings wide, at least twice! as Mide as the eye,

Avhich is small
;
pectorals fiilciform, extending beyond the end of the

dorsal, the length of their u])})er margin being nearly four times that of

the lower. First din'sal commencing very close behind the axil of the

pectoral; origins of the second dorsal and anal opposite to each other,

the bases of both being nearly equally long. Caudal fin long, with the

ui)per edge slightly undulated, its length being equal to the distance

between the origins of the two dorsal fins. The lower side of the ex-

tremity of the i)ectoral, and the extremities of the second dorsal and
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anal, and of the lower caudal lobe black". {Gilnther.) Tropical seas; a

stray s])ecinieu taken at Wood's; Hole, Mass.

( Carcli((rUi>< < I'linodnii) liiiihaiK.s M. & H., 49 ; Carcharias limhatHS Gunther, viii, 373.)

20.—APRIOWODO IV Gill. IMC.l.

Smooth-toothed Sharki^.

(Aprion Miiller & Heule, preoccupied.

)

(Gill, Ann. Lyf. Nut. Hist. N. Y. vii, 411: type Squalus puuetatua Mitcli.)

Snout more or less produced and conic ; teeth entire, without serr*

or basal eusi)s, all of them narrowed on a broad base, the lower erect,

tlie upper erect or only slightly oblique ; dorsal more or less posterior,

o})posite the si)ace between pectorals and ventrals. (a, privative; r.fnio',,

saw ; ('x'lM-^, tooth ; the edges of the teeth being always entire.)

2D. A. peBBictatus (Mitch.) Gill.

—

Smoofh -toothed Shark.

•• Distance of the extremity of the snout from the mouth equals that

between the nostrils. Pectoral fin subfalciform, extending to the end

of the dorsal. Second dorsal much smaller than the first." {Gilnther.)

Atlantic
;
probably not common on our coast.

{fSquahif piinctatiis Mit. Lit. & Phil. Trans. N. Y'. 1, 483: Carcharias isodon M. & H.

3^: Carcharkifi pmirtatiis Giiuther, viii, 361.)

2 8.- SC0L.I0B01V Mullcr & Henle, 1837.

Oblique-toothed Sharks.

(Miilhu- & Henle. Wie<>niann's Archiv i". Naturij-. iii : type ScoUodon laticaudim M.

.V- H.)

Sharks with the teeth entire, oblique and flat, the points directed

toward the sides of the mouth, so that the inner margins are nearly

horizontal, and present a smooth cutting edge, those in front more nearly

erect ; teeth not swollen at the base ; each of them with a deep notch

on the outer margin below the sharp point; no spiracles; a pit at base

of tail ; first dorsal well in front of ventrals, much larger than second.

{(Ty.oALi')-, twisted or crooked; 6<l(hv, tooth.)

30. S. terraB-novae (Richardson) Gill.

—

Sharp-noiicd Shark.

Body slender; snout depressed, moderately rounded; mouth U-sliajJcd,

with a short labial groove at its angle, which groove extends on the

upper jaw as well as on the lower; distance between nostrils greater

than distance from nostrils to end of snout; gill-openings narrow; first

dorsal moderate, midway between pectorals and ventrals ; second dorsal

very small, slightly behind, and rather smaller than the anal ; anal fin

much shorter than distance from anal to ventrals; a slight furrow along
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the iiiitldk' line oftlic b.ick, endiiijj;' in a \nl at the root of the tail
;
pec-

txjral fins rather lary;e; ventral.s small. Color gray; caudal fin with a

conspicuous narrow bl.u-kish cd^c. Xcwibundland to Soutli America;

common southward. Size rather small.

(Squalus (Carcharian) Irrrn'-iiora- KiclKinlsou, 1'. B. A. iii, 2^9: Cun-Jdrias lrrr(v-:iirr(f

Giiiither, viii, AW.)

Family VIII —SPHYRNID^.
{The Hammer headed Sharhs.)

General characters of the Galeorhinida;, but the liead singularly formed,

kidney-shaped or " hammer ''-shai^ed from the extension of its sides, the

nostrils being anterior- and the eyes on the sides of the ^-hamme]'";

month crescent-shaped, under the '' ha muier '' ; the teeth of both jaws simi-

lar, oblique, each with a notch on tiie outside near the base ; no spira-

cles; last gill-opening over the pectorals; first dt)rsal an<l ])ectoraLs

large, the dorsal n^rer i)ectorals than ventrals
;
second dorsal and anal

small ; a pit at the root of the caudal ; caudal fin with a single notch

towaid its tip, its lower lobe developed. Genera 3 ; species ~>
; inhabiting

most seas. Large sharks, known at once by the singul.ir form of the

head. {€archariidw, part: group Zygwnina Giiuther, 3S()-.']8;>.)

'Nostrils ue;ir the eyes.

((. Nostrils simple, with the frontal grooves rudimeutaiy or ohsolete ; head reni-

Ibrni, i's antei-ior and lateral margins otmfliieut, forming a semicircle.

liKNICEPS, 22.

(/«. Nostrils with grooves extending in I'ront toward Ihe middle of the hea«l
;

head truly hammer-shaped Srii ykna, 2:5.

29.—KENICEPS Gill, 1861.

Bonnet- headed ^Sharls.

(Gill, Ann. Lye. Nat. Hist. N Y. ISfil, viii, p. 412: type Sqtialiix tibitro L.)

Head reniform, the anterior and lateral margins continent, forming

a regular semicircle, the posterior margins of the sides of the hammer

very shoit; nostrils close to the eyes, with the grooves indistinct.

(Latin, rena, kidney ; eepx, head.)

31. K. tibtni'O (L.) iiiU.—Shord-hmd Shark ; Boinicl Head.

Body rather slender, not much (;ompressed; head d«^])resse.d, semicir-

ctdar in front, reniform, the posterior tree margins short, the lateral mar-

gins continuous with the anterior; ])ectorals large; first dorsal liigli,

midway between pectorals aiUl venirals ; second dorsal mu(*li smaller,

]H()(luce(l beliind, higher and slioitej' than anal; ventral tins moderate;

caudal moderate; mcmth small, crescentic; teeth small, very obli({ue,

with a deep notch on the outer margin. Color uniform ashy, paler
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beneath ; liead 4.\ in lengtli, (> to tip of candal; width of head slightly

less than length of head. L. 3 to (J feet or more. Atlantic Ocean;

abnndant southward; ranginji;- to China.

{Sqtialits lihuro L. Syst. Xatunc : Zi/ijcviia iihuro Giiiitlier, viii, ;{82.)

23.—SPHYRI¥A Rafincsque, 1810.

Ham ni er-Jicad A' h arka.

(Ceatracioii (Kleiu) Gill; Ztjijwna Cuvier; preoccupied.)

(R:xiinos(iue, Carattcri di Alcuui Niiovi Generi, etc. : type Squalus zygana L.)

Head truly "hammer "-shaped, the anterior, lateral, and posterior mar-

gins distinct; nostrils near the eyes, the openings confluent with a

groove, which extends along most of the front margin of the head.

Species few, reaching a large size; found in all warm seas. {(r<fbi)a^ a

hammer.)

32. S. zyjjaena (L.) M. & H.—Uammcr-headed Shark.

Width of head about twice its length; tirst dorsal large; second quite

small, smaller than anal
;
pectorals rather largx^ ; color gray. A large

shark, found in all warm seas ; common on our coast from Cape Cod

southward.

{Squahis zygania L. Syst. Naturae: Zi/gania ma Urn s Giuithev, viii, 381: Zygcena mal-

leiis Storer, Fisli Mass. 238.

)

Super-family LAMNOIDEA.
{The Lamnoid Sharl-)^.)

Family IX.—ALOPIID^.

{The Thresher Sharl-fi.)

Body moderately elongate ; the snout rather short; mouth crescent-

shaped
; teeth equal in both .jaws, moderate sized, tlat, triangular, not

serrated; the third tooth of the upper jaw on each side much smaller

than the others
;
gill-openings moderate, the last one above the root

of iThe pectorals; no nictitating membrane; spiracles just behind eye,

minute or absent; first dorsal large, midway between, pectorals and

ventrals; second dorsal and anal very small; caudal fin exceedingly

long, about as long as the rest of the body, a pit at its root, a notch on

the upper lobe near its tip ; lower lobe moderately developed ; no caudal

keel ; ventrals rather large
;
pectorals very large, falcate. A single

species, reaching a large size, inhabiting most seas ;
known at once by

the great length v>{ the caudal lin. {Lamnidce, part, Giinther, viii, p. 393

;

genus Alopecias.)
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24.—ALOPIAS Ealiiu'Min.'. 1810.

Threfihcr Sharks.

{Alopecian Miillci- & Heule; i-oiTccted orthoj^iapliy.)

(Rafinesque, C.aratteridi AUiiiii X. Gcncri. etc : type Alopia^ indcroKnis Ttnt\ ^S(iiialus

rulpes Gnioliii.

)

The characters of the genus uro iiududed ;il)<)ve. [dAuj-o:, n fox;

Latin, rKljX'.s. A . niljtes was known to tlie ancients as a/.(o-sy.''a: =^ fox-like.)

33. A. vmI|»«'S (Guu'l.) Hoiiap.— Thmher; Fox-lShark : SiciuyU'-tciil ; Lonij-tail Shark.

A hirge sliaik, abounding in all warm seas, especially in the Mediter-

ranean and Atlantic. It is also occasionally taken on our Pacilic coast.

Known at once by the great length of the tail.

{Squahin nilpea Gmelin, Liim. Syst. Nat. i, p. 496; Alopecias vnJpcx Giinther, viii, :?93.)

Family X.—CARCHARIID^.

{The Sand Sharks.)

Body rather elongate, the snout sharp ; mouth crescent-shaped, wide

;

the teeth large, long, and narrow, subulate, most of them with one or

two small cusps at the base, their edges entire; gill-openings rather

large, all of them in front of the pectorals ; two dorsals, moderate, sub-

equal, the anal similar ; fins, dorsal well behind pectorals ; caudal well

developed, with a short basal lobe and a notch toward its tip ; no caudal

keel
;
pectorals rather short ; nQ nictitating membrane ; spiracles minute,

l)ore-like. Genera 1 or 2, Carchariati'Rix.t {
= 0(lontaspis Ag. ; not Car-

vharias Vn\.= Carcluirinus) and '•' Eugomphodus''^ ]
species 3. Voracious

sliarks of moderate size, c;hiefly inhabiting the Atlantic. {Lamnida', part,

Glinther, viii, 392; genus Odontaspls.)

* Tocth lar<^(!, awl-shaped, all or nearly all of them witli one or two small cusps at the

base CAUCnAiiiAS, 25.

25.—CAKt'IIARIAS Ralinesque, 1810.

Sand Sharks.

{Odontaspix Agassiz.)

(Rafinesquo, Caratteii di Alciuii Nnovi Geneii, etc.: type, aiifl o)il)i uprcim moitioned,

Carchariax iaiints lint.)

Characters of the genus inchided abov^e. {/.dp/.aiioz., rougii.)

* First and fourth teeth of the upper jaw and lirst tooth of \\w. lower simple, with-

out basal eusps. {EitfjompliodiiH (lill.)

34. C ainci'icilBlUS (Mitch.) .Tor. &, Gilli.—Sand Shark; Sliord-iio-sc.

Body elongate, its depth one fifth the length ; head rather pointed,

about .one seventh of the length ; fins small, the first dorsal not much
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larger tliaii tlio second, botli similar to tbe anal
;
pectoral iiiis short,

obtuse, or truucate ; color gray. L. 4 to G feet.

A small voracious sharlc with very sharp teeth, rather common on

our Atlantic coast.

{Si/uahifi amcrkunnii Mitcli. Traus. Lit. &, Phil. Soc. 1814, i, 48^5: Squalus litioralh

Mitcli. Am. Monthly Mag. ii, 1818,3^28: Carf/wr/rts ^W.se».s Storer, Fishes Mass. 217:

Odonlaspls americiuius Giiuther, viii, 392: Eugomphodus Uttondh Gill, Proc. Ac. Nat.

Sci. Phila. 18{i4, 260.)

Family XL—LAMNID^.
[The Porbeagles.)

Sharks of large size, with the body stout, the mouth wide, with large

teeth, and the caudal tin lunate, the two lobes being not very unequal,

the upper lobe strongly bent upward ; caudal peduncle with a keel on

each side
;
gill-openings wide, all in front of the pectorals, entirely lat-

eral, not extending under the throat ; first dorsal large
;
jiectorals large

;

ventrals moderate ; second dorsal and anal very small; a pit at the root

of the caudal; spiracles minute or absent. Genera 3; species 6 or

more. Those inhabiting our coasts have been much confused by authors.

{I'jamnidw, part, (riinther, viii, 389-392.)

* Teeth with entire edges.

((. Teeth without basal cusps, long, liexuous, prismatic, and acute ... IstiRUS, 26.

(Id. Teeth, or most of them, with a small cusp on each side at base, compressed,

.sharp, and somewhat triangular Lamna, 27.

** Teeth with seiTated edges, compressed, and triangular in form . . Carchakodon, 28.

26.—ISURUS Rafinesqne, 1810.

Porbeagles.

{Oxyrlmia Ag.)

(Rafinesqne, Caratteri di Alcuni Nuovi Geueri : ty]ie Lsurus ojDjrhj/nchus 'Raf.=Oxijrhina

upallanzanii Bon.)

Snout rather long and iiointed ; first dorsal and pectorals large ; sec-

ond dorsal and anal very small; caudal i)eduncle slender; teeth long,

lanceolate, with sharp entire cutting edges and no basal cusps, (•'''^"r,

equal; oupa^ tail; the two lobes of the tail being nearly equal, as in all

the members of this family.)

* First dorsal inserted entirely l)ehiud jjcctorals, nearly midway between pectorals and

ventrals. {l8uropms QW\.)

35. I. g^lnueus (M. *fc H.) Jor. &, Gilb.—J/ac7,;frc7 Shark.

This species, if really occurring on our coast, will be known from the

other Isuri by the position of the dorsal, which is distinctly behind the
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pectorals, nearly midway between tlieni and the ventrals. This position

is represented in DeKay's fignre (Jfat. Hist. N- Y. Fishes, pi. G3, iig.

20()). Atlantic Ocean ; Cnba {Poen).

(Oxurliina (/hiiica Miiller &- lIcuU', G'J: Lamna punctata DeK-tiy (uot of Mitcliill),

352: Isuroi)^!^ dckan'i (iill. Aim. Lye. N. Y. viii, 15:^: Lamna (jlauca Guntlier, viii, 391.)

** Dors.al I'm inserted close Ueliiud tli<^ root of the pectorals, iimcli iie.arer pectorals

than ventrals. (IxnruK.)

36. I. oxyrliyiiclms Raf.

—

Shar2)-noficd Shark ; Mackerrl Shark.

"Pncoral portion ot" the snout as long" as tlic loiigitiidiiiiil axis of the

cleft of the mouth, tetrahedral, x)ointed. Angle of the mouth midway

between the gill-opening and nostril. Teeth — on each side 5 k)ng, lan-

ceolate, with sharp lateral edges, without basal ('us])S. The third tooth

on each side of the upper Jaw is much smaller tlian tliosc next to it. Gill-

openings extremely wide, the width of the first being rather more than

its distance from the last. Origin of the dorsal fin at a very short dis-

tance from the base of the ])ectorals, which are falciform, the length of

their lower margin being one-fourth of that of the up])er." [(innflier.)

(Storer's figure of ^'- Lamna punctata''^ (Fish. Mass. jd. .'57, f. 1) re])re-

sents, so far as the position of the dorsal is concerned, the i)resent

European species, instead of the preceding. Xo mention is made of the

])reseuce of lateral cusps on the teeth. The occurrence of a true Isurus

on our coast does not seem, however, to have been verified, although it

is not imjtrobable.)

{Lamna pnnclafa Storer, Fish. Mass. 223: Lamna f>pallanzanii Giiuthei', viii, 390:

hnruH oxiirhiiiivhHs Raf. Caratteri, etc.)

27.—LAMNA Cuvier, 1817.

F< rheagJes.

(Cnvior, Regne Animal, ii : tyi)e StjiidlnK cornnhicnn (imclin.)

Body short and stout, the back considerably elevated ; snout promi-

nent, i)ointed ; teeth triangular, i)ointed, entire, each one with a small

cusp on each side at base
;

(on(> oi- Itoth of these sometimes obsoh'te in

the young on some of the teeth :) gill-oi)enings wide ; dorsal and ])ectoral

fms somewliat falcate; second dorsal and anal fins very small, nearly

opposite each other; first dorsal close behind the root of the i)ectorals.

(/,'/.//;/«, a kind of shark, Irom /r///,;ri', n horrible anthro])oi)liagous monster,

into which a daughter of IJelus was changed by Juno, because she was

bidoved by Jupiter ; a bugbear used by the Greeks to frighten refractory

children.)
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37. It. coriiiibicai (Gmel.) Fleming.

—

JBeaumaria Shark : I'urbcaffle : Tope.

Snout conical, pointed, rather longer than the cleft of the mouth

;

teeth - or - on each side (^ or - in European specimens, fide Glinther)

;

the third tooth on each side in the npper jaw small ; iirst dorsal begin-

ning over the axil of the pectorals; color gray. A large and fierce

shark of the oS^orth Atlantic, not till lately recorded from our coast. (A

specimen in the Museum of Butler University, from which the above

account was taken, was obtained by Dr. T. 11. Beau at Wood's Hole,

Mass.)

(Squahis conmbivtui Gmvlin, L. i, 1497; Giintlier, viii, :389.

)

2§.—CARCHARODOIV Smith, 18—.

Great White Sharks.

(Sir Andrew Smith, Proc. Geol. Soc. Loudou, — : type Carclrarodon cajicnsis Smith =^C.
rondcJcti.)

This genus dilfers from Isurua chiefly in the dentition, the teeth being

large, flat, erect, regularly triangular, their edges serrated ; first dorsal

moderate, nearly midway between pectorals and ventrals ; second dorsal

and anal very small; ijectoral large, ventrals moderate; caudal i)eduncle

rather stout ; spiracles minute or absent. Sharks of very large size

;

found in most seas, {-/.dp/apo^, rough; o'ywi/, tooth.)

3§. C rondeleti Miiller & Heule.

—

Man-catcr Shark; AticoocVs Shark.

Body stout, depth about oi in total length; mouth very large; both

jaws with five rows of large, triangular, serrated teeth, those in the

lower law narrower, about - in each row ; first dorsal somewhat behind
22

pectorals ; caudal fin large and strong. Color leaden gray ; tips and

edges of pectorals black {Storer). One of the largest of the sharks,

reaching a length of fifteen feet and the weight of nearly a ton. It is

fouud in all temperate and tropical seas, l)ut is rare on our coasts.

American specimens have been named C. atiroodi, but are probably not

distinct from the European.

(Miiller &. Heule, Plagiostomes, 7U; Giiuthcr, viii, ;{92 : Carcliarias atwuodi Storer,

Fishes Mass. 22J.

)

Family XH.—CETORHINID^.

{The Ba.slving >!lu(rk.s.)

Sharks of immense size, ^^'ith the gill openings extremely wide, ex-

tending from the back nearly to the median line of the throat ; all of

them in front of the i)ectorals ; mouth moderate, the teeth very small,
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numerous, conical, without cusps or serraturcs; no nictitating mem-

brane'; spiracles very small, above the corners of the mouth ; first dorsal

large, midway between pectorals and ventrals; second dorsal and anal

small; caudal lin lunate, the upper lobe considerably the larger; caudal

peduncle keeled; pectorals and ventrals large. A single genus, with

l)robably but one species; the largest of living sharks; inhabiting the

northern seas. (7ya7><»;V/rr, part, GiintherjViii, 394; genus Selache.)

29.—€ETORBIIl\tJS Bluinvillc, 1810.

BasJciny S harks.

(Selache Cuvier.

)

(Blainvillc, Bull. Soc. Pliiloiu. 1810, ]>. 169: type Ccto)-hinu!i f/iinHrri Blahw-.^^Squuhis

maximus L.)

The characters of the genus ar(3 included above. (>;>}-"?, whale
;

/<:'vr^,

a shark {Squatina)^ from /nvr^, a file or rasj), the rough skin of the shark

being used for polishing wood and marble.)

39. C. niaxinillS (L.) Blaiuvillc

—

Hashing Shark.

Body rugose, the skin very rough, with small spines; head small;

snout blunt; eyes small; teeth in six or seven rows in each jaw, about

200 in each row ; lirst dorsal large, triangular, over the space between

pectorals and ventrals ; second dorsal much smaller, rather larger than

anal ; tail large. Largest of the sharks, reaching a length of nearly

forty feet ; found in the Arctic seas ; straying southward to Portugal

and Virginia.

{S<{iiabi.i inaxuiius L. Syst. Nat.: Sdnchiis mnximn-'i Storcr, Fish. Mass. 'i"2*J : Selache

maxima (iiiiitluT, %'iii, o94.)

Family XIIL—RIIINODONTID^E.
"

{The Whale Charles.)

Origin of the first dorsal fin somewhat in advance of the ventrals; the

second small, opposite to the anal: both without s})ines ; a i)it at the

loot of the caudal, with the lower lobe of the caudal well develo})ed

;

sides of the tail with a keel ; no nictitating membrane; si)iracles very

small; mouth and no.stril near the extremity of the siioul ; teeth very

small and numerous, conical; gill-openings wide, the last one al)ove the

base of the pectorals. Large sharks, of Marm seas. Two species are

known, Rhi.odon ti/picuH from the Cape of (Jood Tlope. and the fojlow-

ing. {RhinoflontifUr (liinther, viii, '.VMi.)

* Teeth each rccmvrd hackwavd and arnlcly pointed, swollen, ami willi a lieel-liko

proi(>ftif)n in front risiiijr from its base Micuistodus, SO.
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30.—MICRISTODUS Gill, 18G5.

CGill, Proc. Ac. Nat. Sci. Pliila. 1865, 177: type MicrhtodMn pxuciatus Gill.)

This geiins is known from its teeth only. These are described as fol-

lows: "The teeth are fixed and extremely minute, the largest little

more than a line in length (in a shark 20 feet long) and decrease

towards the ends of the jaw ; they are disposed in regularly transverse

rows, of which there are 104 to 167 on each side, while in front there

are 13 to 10 in each transverse row ; each tooth is recurved backwards

and acutely i)ointed, swollen and with a heel-like projection in front

rising'from its base."

—

(Gill.) [luy.pur^ small; ia-u-^ an uimght projection;

o'oot;-:, tooth.)

40. M. piiBictatus Gill.

A very large spotted shark found in the Gulf of Califoruia. ((xill,

Proc. Ac. Nat. Sci. Phila. 1805, 177.)

Family XIV.—HETERODONTID^.
{The Port Jackson SharJcs.)

Sharks with two dorsal fins, both provided with spines ; the first dor-

sal opi>osite to the space between pectorals and ventrals; the second in

advance of the anal. Body elongated, obtusely trihedral, gradually taper-

ing from the anal region towards the caudal fin; head high, with the fore-

head declivous, little prominent; nostrils confluent with the mouth;

mouth rather narrow, the upper lij) divided into seven lobes, the lower

with a fold ; spiracles small, below the lower part of the eye ; no nictitat-

ing membrane; gill-openings rather narrow; dentition simihir in both

jaws, viz, small obtuse teeth in front, which in the young are ]>ointed,

and provided with three to five cusps ; the lateral teeth large, pad-like,

twice as broad as long, arranged in oblique series, one series being formed

by much larger teeth than those in the other series ; caudal fin moderate.

Genera 1, 2, or 3 ; species about 4 ; inhabiting the Pacific Ocean. Ofmuch

interest to i^aloeontologists from their supposed relation to certain extinct

types. {Cestraeiontidw Giinther, viii, 417, 418; but Heterodontus has

priority over Cestracion.)

* Branchial region longer tliau high, the slits being little elongated ; molar teeth flat

and closely contiguons Gyropleurodus, 31

.

31.—GYKOPI.EURODUS Gill, 1862.

((iill, Proc. Ac. Nat. Sci. Phila. 1882, 489; type Centrdcion franckci Gixavd.)

The characters distinguishing this group from Heterodontus are thus

given by Professor Gill

:
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"In the latter genus, the branches of the lower y.iw ;irc at tirst con-

tignoas and diverge from each other at an acute angh', wliik; in front of

the obUque whorls of molars, and between the acute teeth of th(5 front

which encroach on the sides, a cordiform area exists. The lateral or

molar teeth are numerous, and arranged in oblique whorls, which rapidly

increase in size to the fifth, behind which they again decrease. The

branchial apertures are also comi)aratively large, the lirst being longer

than the length of the branchial region.

"In Gyroplenrodns^ the branches of the lower Jaw are widely separated

by an interval rounded in front and becoming wider behind, the sides

themselves being curved outwards; the acute teeth are confined to

the front and the molar teeth are few and disposed in about four whorls,

tlie first three of which slightly increase, while the fourth is almost

rudimentary. The branchial area is almost oblong."

Head short and high, broad, but with subvertical sides; the forehead

\ery declivous from eyes, and with the snout wide and transverse, but

prominent; two blunt, diverging ridges are continued from each side of

the snout and abruptly merge into the more conspi(;uous superciliary

ridges, the interval between which is lu'arly plane; teeth in front digi-

tated, with three or four cusps, quiucuncially distributed in rows slightly

converging toward the middle; in the upper jaw, on the sides, molars

ol)l(»ng ;nid tlattened, arranged in about four oblique whorls, uniform or

increasing backward, except the last, which is smallest; on the sides of

the lowerjaw, also, arc^ molars ol)long, Avith flattened crowns, and arranged

in transversely oblique whorls, but decreasing backward {Gill). One

s[)ecies known. (^0/yor, ring or whorl; iz^eupd'^, side; ooofjc, tooth.)

41. a, Irsmcisci ((inl.) Gill.

Dorsal tins considerably produced backward at their jjosterior angle;

the compressed spine forming about half of the base of each fin; anal

tin large, directed very ol)li(|uely backwards, I'caching the root of caudal

;

<'au<lal tin forming about one fourth of the length; color brownish, varie-

gated with s])arsely s(;attered small black spots all over the body and

(ins. ('oast of ('alifornia {Gill).

(CcstracioH ./VaHCJvcf (iiravd, Proc;. Ac. Nat. Sci. Phila. 1854, 196; Ccstracionfrancitico

Giintlicr, viii, 41(); Gill, Proc. Ac. Nat. Sci. Phila. 1802, 492.)

Bull. Nat. Mus. No. 10 3
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Family XV.—HEXANCHID^.

{The Coiv SharU.)

Body elongated, somewliat depressed anteriorly, tapering towards the

caudal tin. Head depressed, oblong and semi-oval or semi-elliptical

above, with the snout projecting. Eyes submedian or anterior, without

nictitating membranes. Mouth inferior, large, arched in front, no labial

fold. Teeth in the two jaws unlike ; in the upper jaw one or two jjairs

of awl-shaped teeth, the next six teeth broader, and each provided with

several cusps, one of which is much the strongest. Lower jaw with six

large comb-like teeth on each side, besides the smaller posterior teeth.

Spiracles small, on the side of the neck. Only one dorsalfin, nntliout spine,

opposite the anal, and similar to it. No pit at the root of the caudal tin.

Gill-openings wide, six or seven in number. Genera 2 ; species 4 or

more; mostly ol'the Eastern Atlantic. {Notidanidce Glinther, viii, 397-

399.)

* Gill-openings seven on each side Heptancus, 32.

32.—HEPTANCUS Katiues(iue, 1810.

Ferlons.

LNotidanus Cuvier, 1817.

)

(Heptranchias Rafiuesque, Caratteri di Alcuui Nuovi Geueri, etc. : type Squalus

cinereus Gmeliu.

)

Characters same as those of the family with the addition of gill-open-

ings seven, which separates this genus from Hexanms. {k-za, seven;

ay/.o'-,, bend or sinus, for gill -opening.)

* Median tooth of lower jaw without central cusp. (Notorhijvchus Ayres.)

42. H. indicilS (Cuvier) Mliller & Henle.

" Snout short and rounded ; cleft of the mouth broader than long. A
single median pointed tooth in the upper jaw ; the lower median tooth

with lateral cusps, but without central cusp. The first cusp of the lower

teeth is much stronger than the others and serrated on its outer margin."

—

{OUnther.) Dark bluish gray, with many small irregular black blotches.

Tail more than one third of total length. Size large. Cape of Good

Hope to California ; not rare at San Francisco.

(NotUkinus indicus CviyiiiT, Regue Animal: XoUdanusindicns Giiuther, viii, 398: Xoto-

rhynchus macvlolus Ayros, Proc. Cal. Nat. Sei. i, 72 : Noturhynchiis maculatns Gill, Proc.

Ac. Nat. Sfi. Phila.. 18ti2, 49.'), aud 1864, 149 : Notorliynchus horeall's Gill, Proc. Ac. Nat.

Sci. Phila. 1864. 150.
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Super-family SQUATINOIDEA.

{The ISqaatinoid Hharkn.)

Family XVI.—SQUATINID^E.

(77/^' Aiu/rl Sharks.)

Ray-like sharks. Body depressed aud flat; mouth auterior; teeth

conical, pointed, distant; ])ectoral tins very large, expanded in the plane

of the bod^-, but free from it, behig deeply notched at the base ; ventral

fins very large; two small subequal dorsal fins behind the ventrals ; no

anal fin ; caudal fin small
;
gill-oi)eniugs wide, subinferior, partly covered

by the base of the pectoral ; spiracles ^vide, crescent-shaped; behind the

eyes ; nostrils on the front margin of the snout, Avith skinny flaps. A
single genus, with perhaps but one si)ecies. Sharks of singular appear-

ance, inhabiting most seas. {Bhinidcc Giinther, viii, 4.')0.)

33.—SQUATINA Dumeril, 1«0(1

Angel Sharks.

(Bhina Kk-in.

)

(Aldrovaudi, DumcSril, Zool. Anal. 1806, : tyi)e Sqitulun NqiinUiia L. ;= Sqnalina aii-

gelus Dum.)

The characters of the genus are included abov^e. {Squatma, the Latin

name of S. angeluSj from sqiiaUis, skate.)

43. S. angeliis l)aui6ril.

—

Auj/r.l-Jisli ; Monk-fmh ; Angel Shark.

Bluish ash-gray above, much blotched and speckled ; beneath white

;

caudal fin short triangular, lower lobe longest ; dorsal fins short andj

high ; skin rough, with small stiff prickles, largest along the middle

line of the back ; eyes small. A small shark, with expanded pectorals,

like a ray, found in most warm seas, not very common on our coasts.

Our s])ecies has been generally considered as distinct from the Euro-

jx'an, under the name >S^. dumerili, but without evident reason. A spe-

cies considered by Dr. Gunther to be identical with Squatina angelus

also occurs on our Pacific coast.

{S(ji(ttlii>i Hfjiiiitina Jj. y^yst. 'Silt.: >Squ(iti)ia cnii/clufi Dumeril, ZdoI. Anal. 10-i : N(/i((//i(4

dumerili Lc Sncnr, Jonru. Ac. Nat. .Sci.Pliila. i, 225: Rhina squatiun Gihiiher, viii, 430:

SqiiaHita californiea Ayves, Proc. Cal. 'Ac. Nat. Sci. 1859, 29.)
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Okder E.-RAI^.
{The Rays.)

Gill-openings inferior, slit-like, live in nnmber ; spiracles present ; no

anal tin; dorsal fins, if present, inserted on the tail; body typically

disk-like, broad and flat, the margin of the disk being formed by the

expanded pectorals. Tail comparatively slender, the caudal tin small.

With the exception of the Baiida'^ most or all of the rays are ovo-vivi-

parous. (Suborder Batoidei Gilnther, viii, 434-498,) (Latin, raia or

raja, a ray.)

* Tail comparatively thick, usually ^Yith rayed dorsal aud caudal fius ; no serrated

caudal spine nor separate cephalic lius. (Pachyura.)

a. Snout saw-like, much ])roduced, armed with strong lateral teeth ..Piustid^, 17.

aa. Snout not saw-like. *

b. Disk passing gradually into the long stout tail
;
pectorals not extending to

the snout Rhixobatid.e, 18.

bh. Disk abruptly contracted at base of the tail.

c. Electric organs present ; disk iierfectly smooth Tokpedinide, 19.

cc. El(M;tric organs absent ; disk and tail more or less prickly RaiidyE, 20.

"* Tail very slender, wliix)-liko, its fins, if any, small and near its base. {Masticura.)

d. Pectoral Jins uninterrupted, confluent around the snout ; teeth small.

TnvGOXiD.E, 21.

dd. Pectoral iins iuterruj)ted, the appendages on the snout (" cephalic lius")

separate from the pectorals.

e. Teeth large, flat, tessellated Myliobatid^e, 22.

ce. Teeth very small, flat or tubercular CEPiiALoi'TEKiDy^E, 23.

SUPEE-FAMILY PRI8T0IDEA.

{The BrhUyid Bays.)

Family XVII.—PRISTID.E.

{The tiaic-fishes.)

Body elongate, depressed
;
pectoral tins moderate, the front margin

([uite free, not extending to the head ; snout produced into a very long,

thin, flat blade, which is armed with a series of strt)ng tooth-like pro-

cesses along each edge; teeth in jaws minute, obtuse; gill-openings

moderate, inferior; spiracles wide, behind the eye; nostrils inferior;

no tentacles ; no nictitating mend)ranc ; dorsal fins large, without si)ine,

the first nearly opposite the ventrals. Caudal well developed, bent

upwards ; a fold along each side of tail. A single genus, with five or

more species, inhabiting warm seas, sometimes ascending the rivers. A
family of sharks, Pristiophorldw, sinularly armed with a " saw," occurs

in the Pacific Ocean. {Pristidm Gilnther, viii, 43()-4;>l).)
.
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34.—PRISTIS LaMuuu, 1794.

Saw-Jishes.

(Latham, Trans. Liuii. Soc. ii, p. 27() : type SquuluH jyrintis L. =Pm<)s aniiquorum

Latham.)

The characters of the genus are included above. {-i>i(7rr,-^ the ancient

name of the saw-fish, from -piatr,-.^ a saAvyer.)

44. P. aiBtiqiioriini Latham.

—

Saw-Jish.

Anterior dorsal opposite ventrals; caudal fin without lower lobe 5 ros-

tral teeth in 1(3 to 20 i)airs, nearly equidistant, stout, provided with a

cutting anterior edge ; the size of the teeth subject to considerable vnria-

tions; caudal fin without lower lobe ; color grayish. Length 10 to 15 feet.

Atlantic Ocean ; common on both shores, especially southward
;
probably

entering rivers.

{Sqitaliis jyristis L. Syst. NaturiB : Pristis (uitiqiionim Latliam, Trans. Linn. Soc. 1794,

ii, 297; Gunther, viii, 438.)

Family XVIII—RHINOBATID^ •

{The Lono-nosed Bays.)

Shark-like rays. Trunk gradually passing into the long and strong

tail, which is provided with two well-developed dorsal fins, a caudal fin

and a conspicuous dermal fold on each side ; disk not broad, the rayed

portion of the pectoral fins not being continued to the snout ; no conspic-

uous spines, the skin being nearly smooth ; no electric organs. Genera

3 to 5 ; species about 15 ; inhabiting warm seas. The form of the body

is as much shark-like as is that of the shark Squatina. {Rhinohatidcc Giin-

ther, viii, 440-148.)

"First dorsal much hcliind tlic ventrals; anterior nasal valves not eonllnent.

Rhinobatus, 35.

35.—RIIIIVOBATUS Hloeh & Schneider, 1801.

(Schneider cd. Bloch, Ichthy. : type HhhiolMliin rhinolxtlux Hloeh 4?C S(hneider=7i/n'«o-

halus (jrannlatuH Cnv.)

Body depressed, gradually passing into the tail. Cranial cartilage

produced into a h)ng rostral ])ro('ess, the space between the ]»r()cess and

the pectoral fin beiug tilled by membrane. Sj»ini(des wide, behind the

eye*, nostrils oblique, wide; anterior valves not confiuent. Teeth ob-

tuse, with an indistinct transverse ridge. Dorsal lins witliout spine;

both at a great distance behind the ventral fins, ('audal lin without

lower lobe, [invf)^ a shark, Squatina; fiaro':, a skate.)
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45. R. productus Ayres.

" The anterior nasal valve is dilated into a very narrow lateral fold,

scarcely projecting- beyond the nasal margin. The length of the nostril

is slightly more than its distance from the lateral margin of the head

and more than the distance between the inner angles of the nostrils, and

much less than the width of the mouth, which is very slightly arched.

Snout produced, the distance between the outer angles of the nostrils

being f of that between the mouth and the end of the snout. A series

of small, depressed, polished spines along the median ridge of the back

;

groups of small, polished tubercles on the orbital margin and on the

shoulder. A broad groove between the rostral ridges, which are sepa-

rated along their entire length. Snout lighter colored than the rest of

the body."

—

(Streets.) Coast of California and southward.

(Ayres MSS.; Girard, Proc. Ac. Nat. Sci. Phila. 1854, 196; Streets, Ball. U. S. Nat.

Mus, vii, 1877, 55: Bhinobains leucorhynchns Giiuther, viii, 444.)

Super-family TORPEDINOIDEA.
s

{The Torpedinoid Bays.)

Family XIX.—TORPEDINID^.

{The JSfumh-Jishes.)

Rays with the trunk broad and smooth ; the tail comparatively short

and thick, with rayed caudal lin, and commonly two rayed dorsal fins

the iirst of which is over or behind tlie ventrals ; a longitudinal fold on each

side of tail ; anterior nasal valves confluent into a quadrangular lobe

;

an electric organ composed of hexagonal tubes between the pectoral

tins and the head. Genera 6 ; species about 15 ; large rays, noted for

their jiower of giving electric shocks ; found in most seas,
(
Torpedinidce

Giinther, viii, 448-455.)

*Unisal tins two; ventrals separate; spiraeJes well behind the eyes TORPEDO, 30.

36.—TORPEDO Dnmdril, 1800.

Electric Bays.

(Dum^.ril, Zool. Analyt. p. 102: tyite Ihtid torpedo L.)

Electric rays with the disk very broad, abruptly contracted at the

tail ; two dorsal tins ; caudal fin well developed ;
ventral fins large, sepa-

rate; spiracles large, placed behind the eyes; mouth small; teeth pointed;

skin perfectly smooth. Large rays, chiefly inhabiting the Atlanti(5.
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46. T. OCCidentaiis Storer.

—

Cramp-Jlsh ; Torpedo; Xumh-fish.

First dorsal iiior(» than twice as large as second, i)laced over the ven-

trals; spiracles not fringed, their edges smooth; color almost nniform

black, with obscure darker spots ; beneath white ; length li to 5 feet

;

breadth [} of length, the disk very blunt or almost emarginate in front.

Atlantic coast ; not very common.

(Storer, Am. .Tdinii. Sci. Arts, 4.'), p. 1G5 ; StortM-, Fi.slio.s Mass. '247.)

47. T. <':iIifo9'iiic:i Ayros.

—

California Crtnup-Jish.

Dark grayish brown above, thickly- spotted with black ; disk broad

and rounded, forming more than half the entire length; teeth small,

very sharp. Coast of California. {Ayrcs.)

(Ayres, Proc. Cal. Ac. Xat. Sci. 18.-}4, 70.)

Super-family RAIOIDEA.

{The True Eayfi.)

Family XX.—RAIID^.

{The Sl-aies.)

Rays with the disk broad, rhombic, more or less s»i>inous or rough

;

tail stout, rather long, with a longitudinal fold on each side, the skin

commoidy rough with spines ; usually two dorsal tins and sometimes a

caudal tin present on the tail; i)ectoral tins extending to the snout;

ventrals large ; no serrated spine on the tail ; no electric organs ; ovi-

l)arous, the eggs being laid in large leathery egg-cases, tour-angled, with

two long tubulai- " horns " at each end. Genera 4 or more ; species 40, most

of them belonging to the genus Iiaia. Skates of general>y small size;

found in all seas.

'Caudal liii riuliiuciitaiN or altsciit
;
pectorals not conlhient around the suout ; ven-

trals dccitly notclu'd ". IL\IA. ''7.

37.—RAIA Linna'us, n.'.S.

Jx'ays.

(Artcdi—Linna-ns, Syst. Nat. : type J,'aia cUicata \j.)

This genus, as here understood, comprises all those L'<iii<l(r whi-ch have

the ])ectoral tins not coiitinncd arouiKl llic snout, the \('iitrals dee])ly

noti'hed, and Ilic ciiiKhil (in little dexcloped or wanting: tJ>e tail is very

distinct liom the disk, and is proxided with two layed dorsal lins; the

skin of the body is usually more or less spinous; the dentition (lifters

in the two sexes, and the male is usuall\ pro\ ided with ;•. ditferentiated

patch of spines on each pectoral. Species numerous.
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Our knowledge of the Americin species has been in a state of great

confusion until very lately, the first careful comiiarison of the species

ha^-iug been made by Mr. Garman in 1874. On his excellent paper* the

following account is based. {Baia or Baja, the Latin name of fishes of

this genus.)

1.

—

Atlantic Species.

* Outline of tlie disk anterior to the spiracles rounded, not forming an angle at the

tip of the snout.

tRows of teeth about ^§.

48. R. eriiiacea Mitchill.

—

Common Skate; Little Skate; Tobacco-box.

Form rhomboid, with all the angles rounded ; spines largest on the

anterior exten.sions of the pectorals, where they are close-set, strong,

laterally compressed and hooked backwards ; smaller ones are scattered

over the head, above the spkacles, above and in front of the eyes, on

the back, the median line of which is comparatively smooth, without

larger median series, except in the young. A triangular j^atch on the

shoulder-girdle ; inner posterior angles of the pectorals nearly smooth

;

in the males near the exterior angles of the pectorals are two rows of

large erectile hooks, pointing backwards. Females with groups of small

scales on each side of the vent ; teeth small, the middle ones sharp in

the males ; all blunt in the females
;
jaws much curved; each side of tail

with a dermal fold ; caudal fins rough, not separate to the base. Color

light brown, with small round spots of dark brown ; females larger than

the males. L. 1 to 2 feet (Garman.) The smallest and commonest of our

skates; abundant on our coast, especially northward.

(Baia erinacm Mitchill, Am. Joum. Sci. Arts, xi, 290, 18-2r»: Raia eglantcria Giinther,

Tiii, 462; Garman, 1. c. 176.)

ft Rows of teeth U (f ^ to \i^).

49. Tt. ocellata. Mitchm.—OccUated May ; Big Skate.

General form and appearance of the preceding ; the arrangement of

spines similar, except that additional rows of spines are present down

the back and along the sides of the tail; caudal fin not separate, rough

with small spines
;
jaws curved. Color light brown, with rounded dark

spots ; a translucent space on each side of the snout ; near the posterior

angle of the pectoral there is usually (but not always) a large white

ocellus, with a dark spot in the centre and a darker border ; two smaller

similar spots often jiresent {Garman). Size very much larger than the

* On the Skates (Rajjc) of the Eastern Coasts of the United States: By S. W. Gat-

mau. <Proc. Bost. Soc. Nat. Hist, xvii, Nov. 4, 1874, pp. 170-181.
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preceding species, reacliiug- a lengtli of nearly three feet. The egg-

cases are more than twice as large as those of the smaller species.

(Mitcliill, Trans. Lit. &. Pliil. Soc. i, 477, 181.^): Eaia diaphaves, j)t. ; Storer, Fish.

Mass. 5i40; Garrnan, 1. c. 177.)

** Outline of tho disk anterior to tlio spiracles forminpj a more or less niarlied angle

at the tip of the snout.

tAnjjle at tip of snout short and obtuse; rows of teeth ^; body and tail with

large bucklers.

50. R. radisita. Donovan.

—

Slarry Bay.

In addition to the spines on the pectorals, head, back, and tail common

to the preceding species, this species is marked by the presence of large

spinous plates or bucklers. These are large strong spines, with broad

stellate or shield-like bases. They are arranged as follows : One or

two in front of each eye ; one on each side between the eye and the

spiracle ; a pair on the shoulder, the smaller in front ; and fourteen or

more forming a dorsal row, beginning just back of the head and extend-

ing to the caudal. An irregular row of spines on each side of the tail,

separated from the membrane by a baud of shagreen ; males with two

or more rows of claw-like spines on the pectorals. Teeth with a long

sharp point, rising from the middle and hooking backwards in the male,

bluntish in the female; females larger than the males and more spinous.

{Gorman). Size medium. L. l^to2feet. Korth Atlantic; found both

in America and Europe.

{liaia radiaia Donovan, Hist. Brit. Fish.v, pi. 114, 18-iO; Giinther, viii, 4(50; Gar-

man, 1. c. 177: Baia amerieana DeKay, 260.)

ft Angle at tip of snout acute, moderately produced; rows of teeth f§.

51. R. ejjiaiiteria Lac6pede.

—

Brier Hay.

Prickles comparatively small and very sharp, most numerous on the

anterior portion of the pectoral, over the head, on the snout, on the

middle of the back, and on the tail between the rows of larger ones

;

enlarged spines present around the eyes and spiracles, on the middle of

the snout, in a median row along the back, and in two rows along each

side of the tail ; these spines very sharp, larger and smaller ones alter-

nating in the rows; a large spine in the middle of each shoulder; a

spine between' the caudal fins. Color brown, with bands, bars, lines,

blotches, aiul spots of darker in the middle of the pectoral ; a translu-
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cent space on each side of the rostrum. (Garman.) L. about 2 feet.

Athmtic coasts of the United States ; not very common.

(liaia eglanleria Bosc, MSS; Lac^p^de, Hist. Nat. cTes Poiss. ii, 103: Rata desmarestia

Le Sneur, Jouru. Ac. Nat. Sci. iv, 100: Raia chantenay Le Saeur, 1. c. 103; Garman, 1.

c. 179.)

tt Anjjle at tip of snout much pi'odnoecl, l)lunt ; rows of teetli ^-^.

52. K. laevis Mitchill.

—

Barndoor Skate.

Angles of the disk more acute than in any of the others ; muzzle

much produced, somewhat shovel-shaped at tip. Spines of the body

very few and small. Some j)resent above the eyes and spiracles, on the

snout, along the anterior border of the pectorals, and on the back ; those

on the back very small. A median dorsal row of larger hooked spines

extending along the median line of the posterior portion of the back

and the tail. Usually two lateral rows on the tail. Female rougher, as

usual among rays. Color variable, brownish, with i)aler spots, which

are usually ringed with darker. The largest of our Atlantic species,

reaching a length of about four feet. Virginia northward; not uncom-

mon.

(Mitcliill, Amer. Monthly Mag. ii, 327, 1817; Storer, Hist. Fish. Mass. 1867,242;

Garman, 1. c. IHO.

)

53. R. g:ranulata Gill.

•' A remarkable species, with the back and ventral surface covered

with minute sharp granular ossifications, obtained by Capt. Joseph W.
Collins on Le Have Bank. A species of the same type as B. Icevis, and

having 30 to 31 teeth on each side; the back granulated and slate

colored; the ventrals distinguished by reticulate markings, and the

claspers slender and scarcely expanded." {Gill)

(Gill MS.; Goode & Bean, Bull. Essex Inst, xi, 1879, 28.)

2.

—

Pacific Species.

54. R. cooperi Girard.

—

Big Skate.

Disk broad, its widest part behind the middle. Snout long, regularlj

long-acuminate, but not very sharp at tip, the anterior outline of the

pectoral not much undulated, and little concave. Interorbital space

very broad, almost flat, slightly depressed in the middle. Supraocular

ridge scarcely elevated. Eyes small, shorter than the spiracles. Spines

on body small and few. Two or three small si)ines around the eye. One

or two near the centre of the back. Otherwise none on median line of

back, in front of base of ventrals, where a series of spines begins, feeble
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anteriorly, but growiug- larger backward. Females (as in other species)

with lateral series of spines on the tail. Upper surface mostly covered

witli minute prickles, which are largest on the median line of the back,

on the tail, and the front of the pectorals. Disk smooth below, except

anteriorly. Teeth about |f, the Jaws rather strongly arched. Disk

one-fifth broader than long, its width twice the length of the tail.

Snout 3i in length of disk, 2^ interorbital width. Color brown, with a

dark ring at base of pectorals. Upper surface everywhere with round

pale spots. The largest of our skates, reaching a length of over six feet.

The egg-case nearly a foot long. Abundant on the Pacific coast from

Monterey to Sitka.

(Girard, U. S. Pac. R. E. Exp. Fish. T/2; Jordan & Gilbert, Proc. U. S. Nat. Mus-

1880,135.)

55. R. rliiiia Jor. & Gilb.

Disk broad, the outer pectoral angle sharp, farther forward than in

R. cooperi. Anterior outline of pectoral somewhat undulated and ex-

ceedingly concave, so that the snout is very long, acuminate, and taper-

ing to the extreme point. Interorbital space quite narrow, little con-

cave. Supraocular ridges slightly elevated. Eyes large, much longer

than spiracles. Spines on body comparatively strong; five to seven

above the eyes ; two or three near the middle of the back ; none on

the median line of the back until opposite the posterior end of ventrals,

where a series of rather sharp spines begins. Prickles on body above

rather large, sharj), strongly stellate; those on the snout largest and

most stellate. Skin above everywhere j)rickly in the female; the

prickles small and sparse on the base and edges of the pectorals and on

ventrals ; larger on the median region of the disk. Male with bases of

fins smooth, and the prickles gewerally fewer and smaller; anterior

edge of pectoral with spines. Under side of disk almost everywhere

prickly in the females, smooth posteriorly in the males. Mouth some-

what arched. Teeth ^^. Color light brown, nearly ])lain, with a dark

ring at base of pectorals, which grows obscure with age. Disk one-

tenth broader than long, its breadth twice the length of the tail. Snout

nearly one-third the length of the disk, o-f times the interorbital width.

L. 2i feet. Monterey to Puget's Sound; not rare.

(Jordan (fcGillH'it, i'roc. U. S. Nat. Mus. 1H80, —.)

5(i. K. biiiociilata Girard.

—

Common Skate (of California;.

Disk broad, its widest part well forward; outer angle of ]iectoral

blunt
;
posterior edge convex ; anterior margin of pectoral undulated, not
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strongly concave ; snout rather pointed and projecting at tip, but not

very long, its acumination being confined to its anterior half. Inter-

ocular space narrow, deeply and uniformly concave. Eyes large, longer

than spiracles. Supraocular ridge prominent. Spines on body rather

stronger than in related species. Four or five over the eye ; five or six

(rarely fewer) along the median line, in front of the middle of the back.

A series of very small spines along the middle of the back, changing

opposite the middle of the ventrals into a series of rather strong hooked

spines. Tail with a strong lateral series in females only, as usual in the

genus. Prickles on the body small and few. A small band of sparse

prickles near the median line of back on eacli side of the median series

of spines. Snout and interorbital space prickly. ISTo i)rickles on the

shoulders or ou the fins, except the anterior edge of the pectorals. Be-

low smooth, except the snout and front of jjectorals. Teeth ^^. Jaws

somewhat curved. Color light brown, slightly mottled ; a blackish ring

at base of pectorals, which becomes faint in the adult. A small dusky

spot at base of ventrals and on posterior edge of pectorals. Disk one

tenth broader than long, its breadth twice the length of the tail. Snout

one-fourth the length of the disk, three times the interorbital width.

L. 2 feet. Coast of California, from Monterey to Cape Mendocino;

abundant.

(Girard, Proc. Ac. Nat. Sci. Phila. 1854, 196 : Uraptcra hinoculata Girard, U. S. Pac.

R. R. Expl. Fishes, 373 ; Giinther, viii, 464.)

Var. inennis Jordan & Gilbert (var. uov.).

Differs in the small number and feebleness of the spines and prickles,

and in the presence of a band of small prickles (in the females) on the

posteror part of the pectorals, i^arallel with the edge. Supraocular

spines almost obsolete. Two or three minute prickles often j)resent at

the shoulder. A series of minute stellate i^rickles beginning near the

middle of the back, becoming hooked spines on the tail. Lateral caudal

spines scarcely differentiated. A baud of small i)rickles on posterior

part of the back. Males almost smooth. Santa Barbara, Cal.

57. K. stellulata Jordan & Gilbert.

Disk much broader than long, anteriorly broadly arched ; the snout

very obtuse, but its tip slightly exserted and acutish
;
anterior margin

of pectorals somewhat undulated and convex
;
posterior margin very

convex. A row of stout supraocular spines ; about six spines on the

scapular region, and a median row of strong si)ines on the tail. Entire

upi)er surface rough with strong stellate prickles; these largest ou
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head, middle of back, and on tail. Under side smooth except ante-

riorly. Teeth |-f. Color brown, everywhere strongly variegated with

light and dark colors ; a black spot at base of each pectoral, surrounded

by a pale ring, and this by a black ring ; numerous black spots of various

sizes, some of them ocellated, scattered over the body ; head with black

cross-bars.

Disk one-lifth broader than long ; the length of tail more than half

the width of disk ; the snout 4| in length of disk, and 2^ times the inter-

orbital width ; the snout is as long as in hinoculatu, but much wider,

appearing blunt and short. L. 2.J feet. Bay of Monterey, California;

locally abundant.

(Jordan & Gilbert* Proc. U. S. Nat. Mus. 1880, 133.)

Family XXI.—TRYGONID^.
{The Sting Bays.)

Disk usually more or less broader than long ; the pectoral lins uninter-

ruptedly confluent in front, forming the tip of the snout; tail variously

formed, usually whip-like, sometimes short and stout, sometimes bearing

a single dorsal or caudal flu, but never with two dorsals. Usually one or

more vertical folds of skin on the tail, rarely a lateral fold. Tail generally

armed with a large, sharp, retrorsely serrate spine on its upper surface,

toward the base (two or three spines occasionally present). Ventral

tins not emargiuate. Skin smooth or variously prickly or spinous, rough-

est on the adult. ISo diflerentiated spines on the pectorals in the males,

the sexes being similar. Mouth rather small. Teeth small, paved, usu-

ally more or less pointed or tubercular. Nostrils near together ; nasal

valves forming a rectangular flap, which is Joined to the upper jaw by

a narrow frenum. Spiracles large, placed close behind the eyes. Skull

not elevated, the eyes and spiracles superior. Ovoviviparous. Genera

about 10; species 50. Found in most warm seas, some of them in the

fresh waters of Central and South America. The large spine on the

juuscidar tail is capable of inflicting a severe and even dangerous wound.

{Trygonidw Giinther, viii, 471-488.)

*Tail .stout, provided with a rayed caudal fin ITkoloI'HUS,* 38.

**Tail slender, without caudal liu.

t Tail very short, shorter than the Iiroad di.sk I'tkuoplatea, 39.

tt Tail whip-like, louj^er than the di.sk Dasyatis, 40

* In the key to the families of liaia;, on page 36, the character assigned to TrygonidcB,

"Tail very slender, whip-like, its lins, if any, small and near its base," does not apply

to the genus Urolophim, and should be modified. All the "raehyura" have two dor-

sals and a trace al least of a caudal fin. In tht^ " Masticnra" one or more of these fins

are obsolete, and a serrated caudal spine is generally present.
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38.~UKOLOPHUS Mulhn- & Heule.

Round ^ting Rays.

(Miiller & Heule, Plagiostoiiieii, 1837, 173 : type Urolophna anrantiacus Miiller & Henle

= Raiacrnciata Lac6pede.)

Disk oval or rhombic, the length and breadth not very unequal.

Suout rounded or slightly prominent. Skin smooth or somewhat prickly.

Tail rather short, little if any longer than the disk, muscular, provided

with a distinct rayed caudal fin ; no dorsal fin. Upper part of the tail

with a strong serrated spine. Warm seas. Size small, {udftd, tail;

Aw^oc, crest.)

* Skill perfectly smooth.

58. U. Iiallori Cooiier.

Disk nearly round, a little broader than long, with the anterior mar-

gins straightish, meeting in a slight angle. Snout (from the eyes) longer

than the width of the interorbital space. Tail somewhat shorter than

the disk. Skin without spines or prickles. Color light brownish, with

marblings and wavy lines of yellowish and dusky, sometimes with

yellowish spots, occasionally with wide, obscnre dusky streaks, which

are crossed by similar transverse streaks. Belly yellowish tinged.

Coast of California, from Point Concepcion southward ; exceedingly

abundant in sheltered bays. L. 12. The smallest of our sting rays.

Closely related to the Australian U. cruciatus, if not identical with it.

(Cooper, Proc. Calif. Ac. Nat. Sci. iii, 95.)

39.—PTEROP1.ATEA Miiller & Heule.

(Miiller & Heule, Plagio.stomeu, 1837, 168: type Eaia altavcia L.)

Disk much broader than long, its anterior margins meeting in a very

obtuse angle, its outer angles more or less acute. Tail very short and

slender, shorter than the disk, without fin, usually armed with a small

serrated spine. Skin smooth or very nearly so. Size moderate or rather

large. Warm seas. (--£/>«, fins; z-Aar^a, broad ; 7rT£pu;:,iar£ ra, an ancient

name of P. altavela.)

*Si)iraele without teutaele.

59. P. BUa,clura, (Le Sueur) Miiller & Heule.

—

Butterjiy Bay.

Disk scarcely twice as broad as long, covered with perfectly smooth

skin. Tail about one-third as long as the disk, with a very slight der-

mal fold above and below. Snoitt a little projecting, so that the anterior

edge of -each pectoral is somewhat concave. Color brownish olive,

finely marbled with grayish, and finely speckled. Anterior edge of disk
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with lialf spots of paler. Tail with four dark blotches above, forming

half rings. (Caudal si)ine wanting in all the specimens examined.) Vir-

ginia to Brazil; not nncommon.

{liaia maclura Lo Sueur, .Jouni. Ac. Nat. (Sii. I'liila. IHIT, 41 ; Dunieril, Hist. Nat.

Poiss. i, 014 ; rriintln'i', viii, 4^7.)

<»0. p. niariiioratJi Cooper.

Disk about twice as broad as long, covered with [)ertectl.v smooth skin.

Tail 3f in length of disk, with a rather small cutaneous fold above and

below, the lower fold the- 'onger, the upper about as deep. Interor-

bital space a little shorter than the snout. Snout slightly prominent,

but forming a very obtuse angle. Olive-brown, linely mottled every-

where with darker, the dark forming reticulations around pale roundish

spots. Tail without dark rings. Caud.il spine nuich smaller than in

other sting rays
;
present in all specimens examined. Coast of Califor-

nia from Point Concepcion southward ; common.

(Cooper, Proc. Cal. Ac. Nat. Sci. iii, 112.)

40.—DASYATIS Kaliuesque.

Sting Bays.

(Trijf/oii Adausou.)

(Rafiuesque, Caratteri di Alcuni Nuovi Geu. 1810, 16: type Dmtjatis njus Raliuesque=
Eaia paatinaca Linuiuus.

)

Disk oval, flat, with rounded angles. Tail very long and slender,

whii)-like, witliout lin, but often with one or two vertical membranace-

ous folds. A strong serrated si)ine toward the base of the tail. Skin

more or less spinous or priclvly, rarely smooth. Teeth small, paved.

A few ])aiulhe usually ])resent in the mouth behind the lower jaw.

Sting rays of large size, abundant in warm seas. Many of the spinous

species are nearly or (juite smooth when young. (r)«/r'';r, shaggy or

rough; ;5ar!'?, a skate; hence projierly 7M.s7//>a//.s'.)

* rppcr caiulal Inld obsolete; lower well developed. {Ilrmilnjfion Miiller it llenle.)

61. D. ceiitS'liril!°» (Mitehili ) .Jordan A; (Jilhert.— Coinmini A'/i;/;/ Rat/ ; Clam Cracker;

Stiiif/arcf.

J^isk a little broader than long, its anterior angle obtuse. Tail rel-

atively stout, about one-third longer than the disk. A well-developed

fold below, but the ui)i)fr Ibid reduced to a mere trace. Dislc perfectly

smooth in tlie young, with more or less of tubercles along the median

line of the back and the scapular region in tlui adult. Buccal papilla)

3. Width of mouth about half its distance from the tip of the snout.
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Caudal spiue 1^ times width of mouth. Spiracles very large. Color

nearly uniform brownish, L. 8 feet. Cape Cod to Florida ; common.

(Perhaps includes more than one species.)

{liaia centrara Mitchill, Traus. Lit. & Phil. Soc. N. Y. i, 479 : Pastinaca hastata De-

kay, New Yofk Fauna, Fishes, 373: Trygoii hastata Giiuther, viii, 476.)

** Upper aad lower caudal folds well developed. (DasyaUs.)

62. I>. sayi (Lo Sueur) Goodo & Beau.

Disk rhomboidal, a little broader than long, the muzzle moderately

promiuent. Width of mouth contained about 2^ times in the length of

the snout. Tail with two well-developed folds, the lower fold consider-

ably the larger, both smaller than in D. dipternrus. Tail slender,

prickly, nearly twice as long as the disk ; its spine extremely long ; its

length 2J times the width of the mouth. Skin smooth in the youug,

becoming roughish with age. Several rather strong recurved spines

along the middle line of the back. Spiracles moderate. Buccal papillae

5 (7). Color brownish. South Atlantic States to Brazil.

(Raja say Le Sueur, Jouru. Ac. Nat. Sci. Phila. 1817, 42 : Tryyoii sayi Duuidril,

Elasmobrauch. G03: Trygon pastinaca part GUnther, viii, 478.)

63. D. diptcrurus Jordan & Gilbert.

Disk rhomboid, slightly broader than long, anterior margins nearly

straight, meeting anteriorly in a very obtuse angle
;
posterior margins

curved ; lateral angles rounded ; tail nearly half longer than the disk,

with a conspicuous cutaneous fold below and a smaller but evident one

above; jaws considerably arched ; buccal iTapillseS; teeth ||^. Young

perfectly smooth. Adult with a row of low but rather stout tubercles

on the median line of the scapular region and two others on the humeral

region. Tail with small prickles. Caudal spine loug, its length nearly

3 times the width of the mouth. Color bluish browu, nearly plain. L.

6 feet or more. Bay of San Diego, California; abundant.

(I)asybatis diptenirus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 31.)

64. D. tubei*cHiatus (Lacep.) Goodo & Bean.

Disk rhomboidal, a little broader than long ; anterior borders scarcely

concaVe, the posterior almost straight ; external angles rounded ; muz-

zle pointed ; tail below with a cutaneous fold, higher and longer than

the upper fold, covered for its posterior two-thirds with small ossifica-

tions ; tail nearly 2^ times length of disk. All the middle of the upper

surface of the body, from the posterior region of the head to the base
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of the tail, covered I)y an armature composed of a very great number

of small bony tubercles. Along* the median line an irregular series of

tubercles with the base enlarged, almost quadrilateral, the points directed

backward ; a tubercle on the shoulder girdle on each side of the median

line. Five papillie in the mouth. Jaws strongly arched. Yery young,

almost smooth. Uniform brown. [Burner il.) Florida to Brazil.

{Ilaia tHhercuJata Laceprdo, Hist. Poiss. ii, 103: Tnj(/on tuberculaia Dumdril, Elasmo-
Ijraiicb. G05: Tryrjon tuberculata Guuther, viii, 480.)

65. D. sabiBiMS (Le Snciir) Goodc & Bean.

Disk ovai-rhomboidal, scarcely longer than broad, the anterior bor-

ders lightly concave, united by rounded angles to the posterior borders,

which are longer and a little convex; snout projecting; tail twice as

long as the body ; upper part of the head rough with small spines ; on

the middle of the back a row of tubercles commencing behind the head

and prolonged on the base of the tail ; 5 buccal papillaj ; two spines on

each side of the shoulder girdle ; tail rough, with two short, low cutane-

ous folds; mouth strongly arched. Color uniform yellowish brown.

{Dumeril) " Distinguished from J), ccntrurus by the shape of the disk,

the shape of the caudal spine, and the wing-like membranes on the

tail" {Goode in lit.). Perhaps xlentical with the preceding.

{Tnjgon sfffci/m Le Sueur, Jouru. Ac. Nat. Sci. Phila. 1824, iv, 109: Tn/gon sabina

Dumeril, Hist. Nat. Poiss. i, 607: Tnjgon tuberculata Giinther, viii, 480, part.)

Family XXII.—MYLIOBATID^.

[The Uagle Rays.)

Disk broad; the pectoral fins not continued to the end of the snoii't^

but ceasing on the sides of the head and reappearing in front of the

snout as one or two fleshy protuberances (cephalic fins), whicli are sup-

ported by fin rays. Tail very long and slender, whip-like, with a single

dorsal fin near its root, behind which is usually a strong, retrorsely

serrated spine. Nasal valves forming a rectangular flap, with the pos-

terior margin free, attached by a frenum to the upper jaw. Skull less

depressed than usual among rays, its surface raised so that the eyes and

spiracles are lateral in position. Teeth hexangular, large, flat, tessel-

lated, the middle ones usually broader than the others. Ovoviviparous.

No differentiated spines on the pectorals in the males, the sexes being

similar. Ventrals not emnrginate. Genera 3 ; species about 20. Large

Bull. Nat. Mus. No. IG 4
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sting rays ; inliabiting warm seas. Similar in habits to the Trygonidce.

(Groui> Mylioiatina Giiuther, viii, 488-495.)

* Muzzle entire.

a. Teetli in a single series, very broad Aetobatis, 41.

aa. Teeth in several series, the middle series very broad Myliobatis, 42.

** Muzzle emargiuate ; cephalic fins below the level of the disk ; teeth in several

series Rhinoptera, 43.

41.—AETOBATIS Muller & Heule.

Bishop Bays.

(Blainville; Miiller & Henle, Plagiostomen, 1837: type Raja narinari Euphrasen.)

General form of Myliobatis. Muzzle entire. Teeth flat, broad, form-

ing a single series corresponding to the middle series in Myliobatis, there

being no small lateral teeth. Upper dental lamina straight, lower

curved, the latter projecting beyond the upper. Free border of the

nasal valve deeply emarginate. Skin smooth. Tropical seas, (aird-:,

eagle; (Sazcc, ray.

66. A. aaariBiari (Euphrasen) Muller & Henle.

Bisk twice as broad as long, its anterior borders a little convex, pos-

terior concave, outer angles pointed. Cephalic fin about one-third

broader than long. Teeth of the lower jaw straight or more or less

angularly bent. Tail 3 or 4 times length of disk. Brown, with small

round pale spots. {Dumeril.) Virginia to the Indian Ocean ; not very

common on our coast.

{Raia narinari Euphrasen, Vet. Ak. Nya. Handl. 1790, xi, 217: Raia flagellum

Bloch, Schn. 301; Giinther, viii, 492; Dumeril Hist. Nat. Poiss. i, 642.)

42.—MYLIOBATIS C. Dura6ril.

Eagle Rays.

(Dumeril in Cuvier Regne Animal, ii, ed. 1, 137, 1817 : tyi)e Raia aquila Linmcus.)

Disk broad, the outer angles acute ; cephalic flus forming a soft con-

vex appendage in front of the snout
;
jaws about equal ; median teeth

very broad, much broader than long in the adult, proportionally nar-

rower in the young ; several series of narrower teeth on each side of

the median series. Free edge of the nasal valve not deeply emarginate.

Tail very long and slender, with a small dorsal fin and one or more ser-

rated spines. Skin smooth or nearly so. Size large. In all warm seas.

{{jLuXia-, a grinder; Buti<;, raj'.)
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61. M. frcnaiiivillci Lc Suenr.

Disk broader than long, tlie breadth equal to tlie length of the tail.

Skin entirely' smooth. A blunt, whitish i^romineuce over each eye.

Muzzle prominent. Teeth of the main row 4 to G times broader than

long: ; small teeth in three rows. Keddash brown. Tail nearly black.

Cape Cod to Brazil ; not uncommon.

(Le Suevir, Journ. Ac. Nat. Sci. Pliila. iv, 111: Mijliohatis InspinoHus 'D\\n\6vi\, Hist.

Nat. Poiss. 637: Mi/liobaiis acuta StoreT, Hist. Fish. Mass. 245.)

6S. 31. ca.Bafoil'BsiJ'.MS Gill.

—

California Sting Ray; Batfinh.

Disk not quite twice as broad as long; the wings anteriorly convex, pos-

teriorly somewhat concave. Cephalic fin very blunt, nearly 4 times as

broad as long. Tail nearly twice as long as the disk. Ventral large,

broader than long. Lateral teeth in 3 to 5 series on each side; median

teeth only 3 to 4 times as broad as long, even in the adult. Skin wholly

smooth. Color dusky brownish, the young somewhat variegated. San

Francisco southward ; very common on the Pacific coast.

{Rhinoptcra vespertilio Girard, Boston Journ. Nat. Hist. 18.')7, 544: Rolorhiniis vesper-

iUio Gill. Proc. Acad. Nat. Sci. Phila. 18(52, .3)51 (not Mijliohatis vespertilio Blecker);

Gill, Ann. Lye. Nat. Hist. N. Y. 1865, viii, 137.)

43.—RHll^OPTEKA Kubl.

Coiv-7Wse(l Eays.

(Knlil, Miiller, Abliandhuigeu Ak. Wiss. Borl. 1836, 237: type Rhinoptera hrasiliensis

Miiller =: Mijliohatis jussieui Cuvier.)

Disk broader than long, with the anterior angles more or less acute.

Snout more or less emarginate on the median line. Cephalic fin emar-

ginate and placed on a plane below the level of the pectorals, the snout

thus appearing four-lobed. Free border of the nasal valve not emar-

ginate. Teeth in 3 to 20 rows, the median teeth more or less enlarged,

but often smaller than in Myliohatifi. Tail long, whip-lilvc, with a small

dorsal fin and a serrated si^ine. Tropical seas. {f>h^ snout ; -reiw-^, fin.)

60. R. qi3n<lrfllo1>a (Le Sueur) Cuvier.

Disk one-third broader than long ; anterior borders almost straight,

posterior un<lulated
;
muzzle deei)ly emarginate. Teeth in seven rows,

the median teeth four times as broad as long. Tail very slender, a lit-

tle longer than the disk. Skin smooth or nearly so. Color brownish.

Cape Cod to Florida ; not rare. Attains a large size.

(Raia quadriloha Lc Sueur, Journ. Ac. Nat. Sci. i, 44; Giinthcr, viii, 494; Dumdril,

Hist. Nat. Poiss. i, 048.
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Family XXIII.—CEPHALOPTERID^.

{The Sea Devils.)

Eays of enormous size, with tlie disk broader than long and the pec-

toral fins not continued on the sides of the liead, the anterior or cephalic

l^ortion developed as two long ear-like appendages. Mouth wide, ter-

minal or inferior. Teeth very small, flat or tubercular, in many series,

those of the upper jaw sometimes wanting. Eyes lateral. Nostrils

widely separated, their valves united, forming a flap as wide as the cleft

of the mouth. Tail long and slender, whip-like, with a single dorsal tin

at its base, and with or without a serrated spine. Ventral fins not

emarginate. Skin more or less rough. Males without difi'erentiated

spines on the pectorals, the sexes similar. Ovoviviparous. Genera 2;

species about 7. Largest of all rays and among the largest of all fishes.

Found in the tropical seas.

{Myliobatidce, group B. Ceratopterina Giintlier, viii, 496-498.)

* Teeth in lower jaw only ; montli terminal Manta, 44.

44.—ITIAl^TA Bancroft.

{Ceratopiera Miiller & Henle.)

(Bancroft, Zool. Journal, 1828-29, iv, 444: type Cephaloptera manta Bancroft= Bata

hirostris Walbauin.)

Disk broader than long, its exterior angles acute, the posterior mar-

gins of the pectorals concave. Head truncate in front ; the cephalic

fins long, turned forward and inward. Mouth large, terminal. Teeth

minute, present in lower jaw only. Tail w^hip-like, often (always 1) with-

out serrated spine. Skin rough, with small tubercles. Two species

known. {Manta, blanket, "a name used at the pearl fisheries between

Panama and Guayaquil to designate an enormous fish much dreaded

. by the divers, whom it is said to devour after enveloping them in its

vast wings.")

70. M. birostris (Walbaum) Jordan & Gilbert.—iSea Devil; Devil Fish; Mania.

Disk not quite twice as broad as long. Tail about as long as the disk.

Teeth in about 100 longitudinal series, which are separated by distinct

interspaces. Skin of body and tail everywhere covered with small

stellate tubercles, rendering the surface very rough. Brownish, the
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margins of the disk darker. {Dumeril.) Tropical waters of A.merica;

north to i^orth Carolina and San Diego. Eeaches a width of about 20

feet.

C^Eaia hirosiris Wiilbaum "
: Ccphaloptera vampi/ruH Mitcliill, Ann. Lye. Nat. Hist. N.

Y. 18:;,'3, 28: DiaboUchthyseUiotU Holnu's, Proc. Elliott Soc. Nat. Hist. 1856, ^^9 : Ceratop-

tera vampyrus Dumtlril, Hist. Nat. Poiss. i, GGO : Ceratoptem vampyrus Giiutlier, viii, 498.)

Subclass HOLOCEPHALI.

{The Chimccras.)

The characters of the single order.

Okdee f.-holocephali.
{The Chimceras.)

Skeleton cartilaginous. Gill-cavity with four clefts within, but having

one external opening only, which is covered by a fold of skin, within

which is a rudimentary cartilaginous operculum. No spiracles. Mouth,

inferior. Jaws without separate teeth, but armed with bony plates.

Intestines with a spiral valve. No air-bladder. Jaws and palate

coalescent with the skull. Derivative radii sessile on the sides of the

basal bones of the limbs, separated from the articulation. Pectoral fins

normally developed, placed low. Yentral fins abdominal. Tail taper-

ing. Skin smooth or nearly so ; its muciferous system well developed.

A single family.

(iZoZocej.>/jaia Giiutlier, viii, 348-352; iiAof, solid; «f0a/,//, head.)

Family XXIV.—CHIM^RIDtE.

{The Chimceras.)

Body elongate, rather robust anteriorly, tapering posteriorly. Head
compressed. Mouth inferior. Cjiper lip deeply notched. Nostrils

confluent with the mouth, separated by a narrow isthiuus. Jaws with

the teeth confluent into four bony laminae above and two below. No
spiracles. ]\Iales with a i)ecu^^liar cartilaginous hook, armed with prickles

at the tip, and turned forward on the uppin* ])art of the snout. Pectoral

lins free, placed low. Ventral iins ubdominal, many-rayed, provided in

the male with claspers. Dorsal fin usually divided ; anteriorly with a

very strong spine, which is grooved behind. Caudal lin low, fold like.

Skin naked, rarely somewhat i)rickly. Lateral line present, usually

with numerous branches anteriorly. Three free gOls and two half gills,
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one on each side. Isthmus moderate; gill-rakers small. Ov^iparous,

the egg-cases long, elliptical, with silky filaments. Genera 2 {Ghimcera

and Gallorhynchus) ; species about 5. Abounding in the seas of temper-

ate and cold regions.

(Ckimwridw Giiutlier, vii 1,349-352.)

*Suout soft, not termiuatiug iu a cntaueousflap ; tail not beut upward.. CniMiERA, 45.

45.—CHIMERA Liuna-us,

Rat-fishes.

(Linnteus, Mus. Regis. Ad. Frid. i, .53; Syst. Nat. : typo Chimwra monstrosa L.)

Head somewhat compressed, the snout bluutish, i)rotruding, fleshy,

not armed at tip with an appendage. Eyes verj^ large, lateral. Teeth

rather strong. Lijjs thickish, the lower with a frenum. Lateral line

simple on the body, but forking anteriorly, forming several series of

mucous tubes on the head. Male with a club-sliaped, cartilaginous hook

on the head, above the snout. This hook is curved forward and down-

ward, and is armed at its tip with decurved spines. Its tip fits into a

depression in front of the eyes. Gill-opening small. Pectorals mod-

erate. Ventrals rather large, with large bifid or tritid claspers in the

male. Male also with rough api)endages at the base of the ventrals,

protruding from a sheath of skin. First dorsal triangular, preceded by

a strong spine which is grooved behind and serrated on its edges. Sec-

ond dorsal and caudal fins low, often more or less notched. Tail ex-

tending in the line of the axis of the body, sometimes produced in a

filament. Skin smooth. Fishes of singular api^earauce; mostly of the

northern seas; not valued for food. [A'cfrntfja, Chimwra, a fabulous mon-

ster, with the head of a lion, body of a goat, and tail of a serpent.)

a. Claspers in the male trifid. {Chimwra.)

71. C. pluau1>ca Gill.

"A CMmcera with the snout acutely produced ; the ante-orbital flexure

of the suborbital line extending little above the level of the inferior

margin of the orbit ; the dorsals close together ; the dorsal spine with

its anterior surface rounded ; the ventrals triangular and pointed ; the

pectorals extending to the outer axil of the ventrals; and the color uni-

formly plumbeous." {GiU.) Atlantic coast from Cape Cod northward;

iu deep water.

(GiU, Proc. Pliilos. Soc. Washington, Dec. 22, 1877.)

an. Claspers iu the male bifid. (Hydrolafjus* Gill.)

* Gill, Proc. Ac. Nat. Sc-i. Phila. 1SG3, 331 : type CMnmra colliei. (v6u>p, water ; laydg,

hare ; from the form of the lips aud teeth.)



24. CHIM^RIDyE CHIMiERA. 55

72. C COlIiaei Benuctt.

—

Uai-Jish ; Elepluuil-fisli.

Body anteriorly stoutisli, tapering into a slender tail, which is not

produced in a filament. Pectorals about as long as head. Dorsal spine

'l
the length of the head. Second dorsal low, highest in front, then

very low, then higher, ending abruptly just before the beginning of the

upper caudal fold. A small fold between first and second dorsal, free

from both. Lower caudal fold higher than upper, neither quite reach-

ing tiie tip of the tail. No distinct anal fin. Color grayish, with nu-

merous round white spots. Both dorsals edged with blackish. L. 2

feet. Pacific coast, from Monterey northward ; very abundant.

(Bennett, Beecliey's Voy. Zool, 71; Dumeril, Elasmobranclies, 689; Giinther, viii,

350.)





ADDENDA TO MARSIPOBRANCHII, ELAS-
MOBRANCHII, ETC).

Note.—The first forty-one pages of the present work were printed in

the spring of 1879, more than a year before work was resumed on the

remaining i^art. Meanwhile numerous additions have been made to oiu'

list of sharks, which may be noticed liere. A few errors may also be

corrected.

Page 2, last line: For " Epigonopterus''^ read Upigonichthys^\

Page 3: For "^. caribwum^^ read "1. J>. lanceolatum (Pallas) Gray".

The Laucelet occurs also on the coast of Southern California.

Page 6: For "3. B. stouti Lockington" read:

" 3. B. doniBjeyi Miiller.

" Plum-color or purplish, the edge of the lower fold only pale. Gills

usually 12-11. Teeth 10 in each series. L. 20 inches. Snout 20 times

in total length; head to first gill-opening 41; branchial region 8; tail

8. Coast of California and southward ; not rare. Burrowing from the

gill-oi)enings or the eyes into the flesh of large fishes, and soon leaving

nothing except the head, skin, and skeleton.

'' {Gantrohranche donibey Lac. ; Miiller, M6ai. do I'Acad. Berlin, 1834, 80: Bdellostoma

polytrcma Grd.; etc.)"

Page 7 : Lampetra (Entosphenus)* tridentatus and L. plumhea are per-

haps generically distinct, as the lingual teeth in the former are pectinate

and in the latter obscurely tricuspidate. The diagnosis of Lampetra

should be modified accordingly.

Page 8: "5. L.epihexodon''' und ''Q. i. as^ori" should be suppressed,

as they are probably identical with E. tridentatus.

Page 13: For " GinglymostomatidvE " read "Scylliid^"; and

under "i" for "ventrals" read " i:>ectoral".

Page 15 : Somniosus microceplialus is abundant on the Pacific coast

from Cape Flattery northward. Twelfth line from the bottom : For

"pectorals" read "ventnds".

Page 17: Instead of "Family VI.

—

Ginglymostomatid(c^\ etc., read:
. !

* Gill, MSS. Proc. Ac. Nat. Sci. Pbila. 1862, 33, not characterized, (evrog, within

;

ciprjv, wedge; from the small maxillary tooth wedged in between the others.)

57
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'' Family VI.—SCYLLIID^.

^'•{The Eoussettes.)

" Sharks with two dorsal fius, without spines, the first above or be-

hind the ventrals. Anal fin j)resent, usually below the second dorsal

;

caudal fin rather long, with or without a basal lobe. Tail not keeled.

Spiracles present. No nictitating membrane. Last gill-opening above

the root of the pectorals. Mouth usually broad, with small teeth, sev-

eral series being in function. Teeth with a median cusp, and 1 to 4

small ones on each side. Usually a distinct furrow at the angle of the

mouth. Nostrils near the mouth, sometimes confluent with it, some-

times provided with cirri. Oviparous. Coloration often variegated.

The egg cases quadrate, with prehensile tubes at the angles.* Sharks

of the warm seas. Genera 8 or 9 ; species about 30.

"{ScyUUdcr, Giinther, viii, 400-414.)

"* Nostrils couflueut witli the mouth; caudal beut upwards, with basal lobe. {Gin-

glymostomatincE.)

"a. Teeth in both jaws iu mauy series, each with a strong median cusp, and one or

two smaller cusps on each side ; nasal cirri present Ginglymostoma^ 13.
ti #» jfostrils not confluent with the mouth ; caudal not bent upwards. (ScyUilnce.)

"b. Nostrils separated by an isthmus ; no nasal cirri ; tail not serrated.

,
SCYLLIUM, 13 (&).

" 13.—GINOI.YMOSTOMA Mliller & Henle." (See pagn 18.)

" 13 (Z>).—SCYLMUM Cuvier.

" (Cuvier Regne Animal ed. 2, 1829 : type ScyUium caiulus Cuv.= Squahis stellaris Gmel.

)

" Body rather stout. Head more or less short and broad, the snout

low and blunt. Mouth rather large. Teeth small, sharp, tricuspid, in

about four rows. Labial fold small or obsolete. Nostrils not confluent

with the mouth, separated by a broad isthmus from each other, each

with a free flaj) and no cirrus. Spiracle moderate, close behind the

eye. First dorsal beginning over ventrals ; second dorsal nearly over

anal. Tail slender, not much bent upwards. Spotted. Warmer parts

of the Atlantic and Pacific. As here understood, distinguished from

iSci/IUorJiinus Blainville, 1816 {S. caniculus L.), by the separate nasal

valves. {(TxuXXiov, a shark from axuXlw^ to tear.)

*'* Head very broad and depressed, broader than long. (Cephaloscylliuvif Gill.)

* In Hetcrodontidw the egg-cases are without tentacles and spirally twisted. Except
the ScylUidce and Heterodontidw, our sharks are all ovoviviparous.

t Gill, Ann. Lye. Nat. Hist. N. Y. 18G1, 412: type Scyllium laticejjs DumeTil. {icE(pa?.r/,

head; aiiv2.2.Lov, Scyllium.)
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"18 (b). S. vesitrioswill Gamiaii.

—

Swell Shark.

"Grayish, tinged below with yellowish. Back with black cross bars,

upper parts with large round black spots; sides also with small whitish

spots. Head very broad and depressed, broader than long, and not half

as deep as broad. Snout very blunt, projecting little beyond the moutli.

Month very broad, little arched, Avith only a trace of labial fold. Teeth

similar in both jaws, small, tricuspid, in about four series, ff innnmber.

First dorsal beginning over middle ofventrals; second dorsal beginning

behind front of anal and ending before end of anal. When caught, this

shark inflates its stomach with air, like the Tetrodontldw, till its diam-

eter is one-third its whole length. It will then float belly upward on

the water. L. 2J feet. Monterey to Chili; very abundant in Santa

Barbara Channel. A small, voracious shark, often taken in lobster-

pots.

''(Gannau, Bull. Mus. Comp. Zool. vi, 1G7: 1880, ? ? Scyllium latkeps Aug. Dum6ril,

Rev. et Mag. Zool. 1853, 84, pi. 3, fig. 2: Ceplialoscyllium latkeps Jordan & Gilbert,

Proc. U. S. Nat. Mus. 1880, 40.)
"

Page 19, in key, after "«", add:

" y. Enibrj'o not attached to tlie uterus by a placenta; teeth all obtuse, without basal

cusps MUSTELUS, 14.

'*2/2/. Embryo attached to the uterus by a placenta; some of the teeth pointed, each

with one or two basal cusps Rhinotriacis, 14 (&)."

After "/"add:
"s. First dorsal nearer ventrals than pectorals ; embryo not attached to the uterus by

a placenta Carcharinus, 18.

"zz. First dorsal nearer pectorals than ventrals; embryo attached to uterus by <a pla-

centa EULAMIA, 18 (b)."

After "j/" add

:

'^fff. Teeth in uxixier jaw serrate at base, in lower jaw entire Hypopriox, 19 (&)."

Page 20: Erase "20. Mustelus californicus^\ which is doubtless iden-

tical with Mustelus Mnnulus, and add

:

"14 (J).—KIIINOTRIACIS Gill.

" (Pleuraa-omylon Gill, 1864.)

" (Gill, Proc. Ac. Nat. Sci. Phila. 1862, 488 : typo Bliinotriacis henlci Gill.)

" Characters of the genus Mustelus, except that each embryo is at-

tached to the uterus by a placenta. The teeth are sharper, some of them

being pointed, and with one or more short basal cusps. Warm seas.

{yr^, snout ; rptia/.tq, Triacis.)

" 20.—R. hciiici Gill."

(See text, "22. T. henleV) coast of California; not uncommon.)
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" 20 (h). R. leevas (Risso) Jordan & Gilbert.

"A small shark resembling Mustelus Mnnulus and B. henlei, but differ-

ing from the former in the dentition and in the attachment of the em-

bryo to the uterus by a i)lacenta, and from the latter in the blunter

teeth. Only those in the i)osterior part of the upper jaw have a basal

cusp, and these usually- but one only. . This species is found on the

coast of Eurof»e and Africa, and is accredited to our Atlantic fauna by

Giiuther (viii, 386).

"(Mustelus Iccvis Risso, Europe M6ridiouale, iii, 127 : Mustelus Icevis Giinther, viii, 385:

Pleuracromylon laivis Gill, Proc. Ac. Nat. Sci. Pliila. 1864, 148 ; not of Jordan & Gilbert,

Proc. U. S. Nat. Mus. 1880, 52, =^ Rkinotriacis Jienlei.)"

Page 21: Galeorrhinus galeus, the "Oil Shark", is very abundant on

the coast of California, especially southward. Its teeth are coarsely

serrated on the outer margin near the base only. Galeocerdo tlgrimis

also ranges northward to San Diego on the Pacific coast.

Pages 22 : CarcJiarmus glaucus occurs on the coast of California.

Page 22 : Instead of " ** " insert

:

" 1§ (6).—EULAMIA Gill.

" (Gill, Ann, Lye. Nat. Hist. N. Y. 1861, 401 : type Carcharias lamia Risso.)

" Body rather robust, the head broad and depressed ; mouth inferior,

with the teeth in both jaws strongly serrated in the adult; less so or

entire in the young; those in the upper jaw broad, those below narrow,

straight, and nearly erect. No spiracles. First dorsal large, placed not

far behind pectorals. Pectorals falcate. Second dorsal small. Em-

bryos attached by placentae to the uterus as in ScoUodon and Rliinotria-

cis.* (In CarcJiarinus placentae are not developed, according to Auguste

Dumeril, Hist. Nat. des Poiss. i, 244.) Species numerous, (sy, well

;

Xa/xca, Lamia or Lamna, a fabulous monster, from Xat/j.v7, devouring

hunger.)"

Page 22 : The species of ''Eidamia'''' should stand as

:

"26. E. ohscura (Le S.) Gill", "27. E. tnilberti (M. & H.) GiU", and

" 27 (&). E. lamia (Eisso) Gill ".

Page 23: Under "^. Z«mm" add:

"SY (h). E. lamia (Risso) Gill.—Bay Shark.

"Body robust, the back elevated. Head broad and flat; the snout

* So far as known to ns, the embryos in all our ovoviviparons sharks except Eula-

mia, Scoliodon, and lihinotriacis are without placenta.
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long, but wide and rounded, its length from mouth greater than dis-

tance between nostrils, which are nearer snout than angle of the mouth.

Eye moderate. Teeth f{}, their form as in E. lamia, the u^^per regularly-

triangular, without notch, narrow in the young, the lower narrowly tri-

angular, erect, on a broad base, all the teeth distinctly and evenly ser-

rated. First dorsal beginning at a distance a little less than its own
base behind the pectorals, and ending at a point a little more than its

own base behind the ventrals. Height of first dorsal two-thirds the

depth of the body
;
pectoral reaching past first dorsal. Second dorsal

very small, not one-sixth the height of the .first, smaller than anal and

nearly opposite it. Tail 3i in length. Color plain light gray. Warm
seas north to San Diego Bay.

"Our specimens differ from descriirtions of E. lamia in not having

the first dorsal higher than the body, and inserted close behind the root

of the pectorals. In E. ohscura and E. milberti the upper teeth are

deeply notched on the outer margin ".

Page 24: After ''Isogompliodon limhatus^^ add:

"19 (fi).—5ITPOPRION Miiller & Henle.

" {Hypojmonodon Gill.)

"(Miiller & Heale, Plagiostomen, 1837, 34 : type Carcharias maclofi Miiller & Henle.)

" Characters essentially as in Eulamia, but with the lotver teeth entire,

the upper teeth coarsely serrated at base only, on one or both sides

:

lower teeth erect. (f3-(), belowj ~p{ov, saw
',
the uj^per teeth being ser-

rated at base.)

"2§. H. brcvii'ostris Poey.

"Snout obtuse; teeth of the upper jaw with the base serrate on both

sides
;
pectoral fins moderate. Bluish, fins without black spots. {Poey.)

West Indies ; occasional on our Gulf coast.

''(Poey, Synopsis Pise. Cubensium, 18G8, 451: Carcharias hrcvirosMs Giiuther, viii,

362.)"

Pages 26, 29, 30, .31 : Sphyrna zygcena, Lamna cornuhica, CarcJiarodon

rondcletiy Ccforrhinns maximns, and a species of Js?/rMS (probably J. oo^yr-

rhynchus) occur on the coast of California.

Page 34 : For the key to genera substitute

:

"* Gill-openings six on each side Hexaxchus, 31 (h.)

" ** Gill-openings seven on each side
* Heptraxchias, 32.
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"31 (?0.—SiESANCMtJS* Rafiuesque.

" {Notklanns Cuvier.)

"(Rafinesque, Caratteri tli Alcuui Nuovi Geueri, etc. 1810, 14: type Squalus griseus

LinnfEiis.

)

" Brancliial apertures six on each side; otherwise essentially as in Hep-

trancMas. Two species known, (ef, six; ayxw:, bend or sinus; for gill-

opening.)

*'41 (/')• BI. coriaius Jordan & Gilbert.

—

Shovel-nosed Sltarlc.

"Color almost black, unspotted; a grayish lateral streak. Head

large, broad, depressed and blunt. ]Slo median tooth in upper jaw.

About six pointed teeth in front of upper jaw, all entire and without

basal cusps. Next three teeth with entire edges and a single cusp on

the outer margin. Eemainiug teeth of upper jaw serrate on the inner

margin, and with two or more basal cusps on the outer. Median cusj)

of lower jaw very small. Other teeth with six cusps, the first the

largest, the others regularly smaller, the inner edge in the adults ser-

rated. Tail long, twice as long as head, a little less than one-third the

total length. Scales on upper edge of tail enlarged. Monterey to Pu-

get's Souud.

" (Jordan & Gilbert, Proc. U. S. Nat. Mas. 1880, 352.)

"32. HEPTKANCHIAS Rafinesque.

" (Notorhynchus Ayres.)

"(Rafiuesque, Caratteri di Alcuui Nuovi Generi, etc. 1810, 13: tyi^e Squalus cinereiis

Gmelin.)

" Gill-openings seven on each side. Three species known, (i-rd, seven

;

I3pdyyja, gills. The change of this name to " Heptanchus^^ is hardly justi-

fiable.)

"42. M. iMactilattMS (Ayres) Girard.

" Sandy gray, with some round black spots, larger than the pupil,

rather sf)arsely placed. Head rather depressed; the snout broad,

rounded ; the nostrils near its tip ; spiracles large, nearer the gill-open-

ing than the eye ; a long furrow at the angle of the mouth. No median

* The necessities of nomenclature often require the substitution for the name of

the typical genus of a family of some less familiar but earlier name, as Hexanehns

for Notidanus, Carcharias for Odoniaspis, Dasyhatus for Trygon, etc. It is i^robably un-

necessary to change well-known family names to accord with these changes. Among
our sharks it is perhaps better to retain the old family names Odoniaspididce, NoUdnni-

dce, Cestraciontidce, instead of Carehariida;, Hexanchidcv, and Heterodontidce, as given in

the text. The name Carehariidw, used by various authors for the Galeorrliinidw, is in-

eligible, because the name Carcharias rightfully belongs to a genus of another family.
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tooth in upper jaw. Two small teeth near together in front, simple and

pointed; two a little larger, behind and outside of these, then two

others directly behind the first pair. Next, on each side, a tooth much

larger, pointed, with a conspicuous cusp on the outer side at base, and

one or more denticulations beside. The other teeth are larger, similar,

but more serrated and more oblique, approaching the lower teeth in

form. The median tooth in the lower jaw is broad, with a small median

cusp and two or three larger lateral cusps on each side. The other

teeth, C on each side, are much broader than high, with about 4-G sharp

outward-directed cusps. The first cusp is longest and bears a small

tooth near its base. These teeth are quite similar and increase slightly

in size outwards. Tail long, 2| in total length, the caudal fln mostly

below it. Anal small, just behind the small dorsal. Coast of California

and northward ; common.

"(Xotorhynclius maculatus Ayves, Proc, Cal. Acad. N.it. Sci.i, 72; not Xotidanus indicus

Cuvier, etc.)"

Page 3G, fourth line: After "small" add " or wanting".

Under " * ", after " thick ", instead of " usually with rayed", etc., read

"with two dorsal fins".

Under " **", instead of the text, read: " Tail with one dorsal fin, or

none."

Page 38 : After " BJmiohatiis productus " add

:

"$ Anterior nasal valve prolonged to the internal angle of the nostrils; snout not

elongate. [Syrrhina* Miiller & Henle.)

"45 (h). R. exasperatus Jordan & Gilbert.

" Disk rhombic, about as broad as long. The snout prominent, but

bluntish at tip, anterior margin of pectorals forming less than a right

angle. Eyes rather large. Rostral ridges separate their whole length.

Tail stout, depressed, with a narrow lateral fold, upper surface entirely

covered with stout, close-set, stellated iirickles of different sizes, largest

on the bases of the pectorals aiul smallest on the outer edges of the fins,

those on the tip of snout and anterior edge of the pectorals not enlarged.

Stout, bluntish, slightly recurved spines present as follows : One at the

upper anterior angle of the eye and two behind it; one large one at the

middle of the shoulders, in front of which are two others ; two serie^ on

the shoulders outside the median line, the inner of two, the outer of two

to four ; a series of about a dozen on the median line of the back and

tail; no lateral series on the tail. Sexes similar. Under side covered

* Miiller & Henle, Plagiostomea, 113: type Syrrhina columnw M. & 11. (aiiv, to-

gether; /w, snout.)
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with shagreen, made of triangular depressible asperities. Eegion from

the nostrils to the shoulder girdle smooth, except the lower lip. A few

other small naked areas below. Upper lip developed. Teeth |-|. Color

brown, mottled and barred with blackish; a black blotch on hinder part

of pectorals below. Tail rather shorter than disk. First dorsal not far

behind ventrals. Snout one-fifth the length of disk, twice the interor-

bital space. San Diego Bay ; abundant. Only young specimens known,

but it is probably ovoviviparous and therefore not a Eaioid.

'' (PlatyrMna exasperata Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 32: Zapteryx

exasperatus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 53 : Tnjgonorhina exasperata

Garman, Bull. Mus. Comp. Zool. 1880, 170.)

" 45 (c). R. triscriatiBS Jordan & Gilbert.

"Disk broad, ovate, broader than long. The snout very bluntly

rounded, not iirojecting, the angle formed by the pectorals anteriorly

very obtuse ; anterior outline of the pectorals slightly convex, not undu-

lated. Tail very stout, much longer than the disk, its edges with a

broad fold, broader than in B. exasperatus. Pectoral fins extending

almost to the tip of the snout ; rostral ridges wide apart, converging,

inclosing a triangular area. Eyes small, wide apart, the broad spira-

cles close behind them. Caudal fin well developed above and below.

Dorsals similar, their posterior free margins very convex. Mouth

broad, its width nearly equal to its distance from tip of snout, a deep

crease passing around it behind, in front of which the lower lij) has three

folds of skin
5 upper lip not developed, a fold of skin passing from the

angle of the mouth on either side to the inner angle of the nostrils,

thence straight across, inclosing a depressed trapezoidal/^-shaped area,

bound below by the curved outline of the upper jaw. In this are three

cross-folds of skin. Teeth ||. Gill-openings narrow. Skin every-

where, above and below, covered with fine shagreen, the prickles coarser

on the anterior outer margin of the jiectorals
( ^ ), where are two or three

rows of retrorse spines. Four strong spines on the tip of the snout,

forming a rhombic figure; four or five spines around each eye. A long

series of very strong spines along the median line of the back and tail,

and a series of similar ones on each side of the tail ; a single strong spine

on the outer edge of the shoulder-girdle and two between this and the

median series. Color light olive brown, without distinct markings. L. 2

feet. Breadth of disk one-tenth more than its length ; tail usually half

longer than disk
; snout two-ninths of length of disk, not half longer

than width of iuterorbital area. Coast of California from Point Concep-

cion southward ; abundant. In spite of its resemblance to the Eaioid
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genus PJatyrrhina^ tliis species proves to be viviparous. It is, there-

fore, referred to the Rhinohatidce, the oviparity of Raiidcc being the only

character distinguishing' the two families.

''il'ldlurhina triseriata Jordan &. Gilbctt, Proc. U. S. Nat. Mus. 1880, 3G.)

"45 (d). K. ICBitagiaaosas Garman.

'• Grayish, with small paler spots, uniform below. Outline similar to

that of R. producfiis. Snout long and narrow, its ridges close together

throughout. Eyes large, twice as large as spiracles. Interorbital space

narrow, concave, as wide as nostrils or the interspace between them.

33istance between outer angles of nostrils more than half the snout.

IMouth straight, its width not'quite twice the interorbital space. Dorsal

and preocular spines very small ; 5 larger spines on tip of snout. Su-

praocular and scapular spines obsolete. L. 22 inches. Width 3 in length

;

tail about 2; snout to the mouth 5|. Coast of Florida. {Garman.)

"(Garniau, Bull. Mus. Comp. Zool. 1880, 1G8.)"

Page 47, genus Dasyatis: The following synopsis of the American

species of the genus Dasyatis, or better Basihatis, has been iDrepared at

our request by Mr. Samuel Garman, of the Museum of Comparative

Zoology. It was received too late for insertion in the text. We, there-

fore, place it here in the form in which it was written by its author

:

THE AMERICA]^ SPECIES OF THE GEIS^US DASIBATIS.*

By Samuel Garman.

Tail more than twice tlie length of the disk,

keeled on the top
;

snout acute, pointed ; tail very long, round tuherculata

snout not prominent; tail compressed longa

round on the top, compressed, with lateral series of large tubercles;

snout not prominent ; anterior margins slightly sinuous ccntrura

snout prominent, with a series of long, narrow, depressed tubercles on the

middle of the back lata

Tail less than twice and more than one and a half times the length of the disk,

with two expansions

;

disk subcircular ; snout prominent sahina

disk quadrangular ; snout not prominent sayi

keeled on the top, with an expansion below ; with three series of tubercles on the

shoulders hastaia

Tail less than one and a half times the length of the disk,

with two expansions

;

mouth with five jiapillre w hrevis

mouth with 1 hrce i^ipilho - dipicrura

*lJa8!jhatus VValbaum, Kleinii Ichthyol. Enod. sive Index rerum, etc, 1793, 35: type
Raja paatinaca L. This use of the name has precedence of "Dasijatia^^ Raf.

Bull. Kat. Mus. No. IG 5
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Dasibatis tubeeculata.

Maja tuberculaia Lac^p. ii, p. 106, pi. 4, fig. 1.

Raja tiihercalata Shaw, Gen. Zool. v, jit. 2, p. 290, pi. 127.

Tnjgon gymnura Miill. Ermau's Reise um die Ercle, j). 25, Taf. 13.

Trijffon osteostlcta Miill. 1. c. p. 25, Taf. 14.

Trijfjon iuberculata Dunieril, Elasraobr. p. 605.

Trygon tnhcrculatu Giinilier, Cat. viii, p. 480.

Disk quadrangular, a little wider than long. Snout produced, sharp

pointed. Anterior aud posterior margins nearly straight, the anterior

curved near the outer angle to meet the posterior, and the latter curved

near the hinder angle to meet the inner. Tail nearly three times the

length of the disk, with a slight ridge above and a narrow cutaneous

exiiansion below, roughened with small spines similar to those on the

head, bearing a long serrated spine. A row of elongated tubercles on

the dorsum and anterior portion of tail and one or more smaller ones on

each shoulder. The j)osterior tubercles of the median row are so much

elongated as to resemble the spine. Mouth much undulated, with three

papilliB. Teeth small, unequal. Color yellowish to olivaceous brown,

darkening with age. The young are without scales or tubercles. As
the animal grows older and the tubercles appear a few scattered asperi-

ties appear on the head ; still later these increase in number and size to

such an extent as to cover the head and dorsum with a heavy coat of

mail made up of the closely-set flattened scales. The tubercles of the

back cease growing as the scales enlarge, and ultimately there is little

distinction between them. Usually the tubercle on the middle of the

pectoral arch is larger ; those on the tail continue to increase in size

with age. A young female measures in length of body 9.9, length of

tail 28.2, and width of disk 11.0 inches.

Cannavierias, Surinam, Para, Bahia, and Rio Janeiro.

Dasibatis longa.

(Garman, 1880, Bull. Mns. Comp. Zool. vi, p. 170.)

Disk quadrangular, about one-sixth wider than long. Margins nearly

straight, anterior meeting in a blunt angle on the end of the snout.

Outer angles rounded, posterior blunt. Ventrals rounded. Tail more

than twice as long as the body, roughened with small asperities, de-

pressed anteriorly, compressed behind the spine, keeled above the com-

pressed portion, with a long, narrow cutaneous expansion on the lower

side. Mouth curved with five papillre. A row of small tubercles behind

the head ou the shoulder girdle. It is likely that larger specimens are

provided with tubercles on back and tail.
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Distinguished from T). lata by the shape of tlic snout and disk and

the keel on the tail, and from D. cciitnira by the straight margins of the

l)ectorals and the keel.

One specimen secured at Acapulco, Mexico, by Prof. Alexander

Agassiz. One light-colored, reddish-brown specimen from Panama by

the Hassler Expedition.

Length of body 11.5, tail 28, and width of pectorals 13.8 inches.

Length of body of second specimen, 9.3, tail 21.5, and width of pectorals

11.2 inches.

Dasibatis centruea.

Baja centrura Mitch. Trans. Lit. «t Phil. Soc. N. Y. i, p. 479.

Trillion cenlnira Liusley, Sillimau's Airi. Jour. Sci. & Arts, 47, 1844, p. lUG.

Tri/f/oii centrura Gill (name ouly). Cat. Fii^h. E. Coast N. xViuer. j). 34.

Bisk quadrangular, about one-fourth wider than long. Anterior mar-

gins sinuous, concave opposite the eyes, convex toward the slightly pro-

tuberant snout and rounded outer angles ; posterior straighter, a very

little convex ; inner convex. Hinder angles blunt. Ventrals truncate,

with rounded angles. Tail more than twice as long as the body, much

compressed, rounded above, with keel and cutaneous expansion below,

with one or more strong serrated spines at the termination of the ante-

rior fifth of its length, rough on all sides with spines or tubercles. Till

half grown the young are naked: as they approach maturity broad

stellate-based, conical-pointed, irregularly-placed bucklers appear on the

middle of the hinder part of the back and on the top and sides of the tail.

Very large examples have the central portion of the back closely mailed

with small flattened tubercles. The bucklers bear more resemblance to

those of the Eajw, radlata and clavata than to the tubercles ofpasHnaca,

hastata, or tuherculata. Mouth arched forward, with five papilhe. Teeth

in quincunx, blunt, smooth. Color of back and tail olive brown; light

to white below. ¥rom pastinaea, which this species resembles in shape,

it is distinguished by the tubercles, by the length and comi)ression of

the tail, and absence of all trace of keel or expansion on its upper side.

A young specimen measures. from snout to tail 13.8, length of tail 30.5,

and width of pectorals 17.5 inches. The largest specimen in the collec-

tion has a total lengtli of 10 feet 3 inches. Common south of Cape Cod.

Occasionally found northward.

Dasibatis lata.

(Garman, IHSO, Ball. Mus. Conip. Zoiil. vi, p. 170.)

Disk quadrangular, one-fourth wider than long. Anterior margins

nearly straight, forming a very blunt angle at the snout, rounded near
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the outer extremities
;
posterior convex ; inner straight a portion of .their

length. Ventrals truncate, rounded. Snout produced, forming a

rounded prominence in front of the margins of the disk. Lenglli from

the forehead less than the width of the head. A line joining the wider

portions of the disk passes nearer to the head than to the shoulders.

Tail more than twice as long as the body, without a trace of keel above

;

a long narrow expansion below has its origin opposite that of the spine,

and terminates in a keel which continues to the extremity, roughened

Avith small tubercles, with an irregular series of broad-based conical

tubercles on each side. A pair of large, compressed, erect tubercles

stands immediately in front of the caudal spine, and a similar oue is

placed over the middle of the pelvic arch. These suggest a continuous

series in larger specimens. Three larger elongated tubercles, with

points directed backward, similar to those of Z). /wisto/rr, occupy the mid-

dle of the shoulder girdle. Mouth curved, six (5-6 ?) papillre at the bot-

tom behind the teeth ; two of these are in the middle in front, where

usually tliere is but one. Color light olive, probably greenish in life,

white below. Distinguished from I), centrura by the prominent snout,

the shape of the tubercles in the middle of the back, and the narrowness

of the posterior portion of the disk. Length
,
of body 10, tail 35.3, and

width of pectorals 20.5 inches. Sent from the Sandwich Islands by

Andrew Garrett.

Dasibatis sabina.

Tnjijon aahina Lesueni', J.nur. Acad. Nat. Sci. Phil, iv, p. 109.

Trjigoii mlnnu Miiil. et Heiile, Plagiostomen, p. 1G3.

Tri/gon sabina Dumejil, Elasmobrauch. p. 607.

Disk subcircular. Snout produced, blunt. Anterior margins of the

pectorals concave near the snout, becoming convex toward the broadly

rounded outer extremities ; hinder and inner margins convex. Upper

jaw with a deep indentation, receiving a corresponding prominence on

the lower. Teeth at the sides of this indentation much larger, resem-

bling the molars of JIeferodo7ifus. Mouth with five papilloe. Tail less

than twice as long as the disk, tapering to a fine point, rough with small

l)rickles similar to those scattered over the head and back, a cutaneous

expansion above, and a broader, longer oue below. These end nearly

opposite each other, the lower extends forward under the spine. "With

a median row of tubercles on the dorsum and one or a i^air on each

shoulder. Distinguished from Utherculata by the shape of the snout, the

rounded pectorals, the shorter tail, the larger teeth, the greater cnrva-
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tnre of ja\A\s, the sinallor size, and the two ciitaueous expansions. Of

twenty specimens the average proportional length of body and tail is as

four and a half to eight. Tu no case is the tail twice as long as the disk.

Color ochraceous brown ; ventral surface light. Length of body of an

adnlt male 9.4, length of tail 15, and width of pectorals 10 inches. Com-

mon in the rivers of Florida along tlie Gulf coast. Several specimens

in the collection were captured in Lake Monroe, at a distance from the

salt water, by Count Pourtales.

Dasibatis sayi.

Jiaja saifi Lesneur, Jour. Acad. Nat. Sci. Phil, i, p. 42, fig.

^1 i)lwhat'i!i m>i\ DeKay, New York Fauna, Fish. p. 376.

Tnjijon Huiji Jllill. et Heule, Plagiostomen, p. 16G.

Mylloballs sayi, Storer, Syu. Fish. N. Ainer, p. -20)2.

2'rijijon sayi, Dumeril, Elasmobrauch. p. (503.

Disk quadrangular, about one-sixth wider than long, anterior margins

nearly straight, jiosterior and inner borders convex, outer and posterior

angles rounded. Snout not protruding beyond the lines of the margins.

Ventrals rounded. Tail strong, rather more than one and a half times

the length of the disk, with a strong serrated si)ine, bearing a short,

low cutaneous expansion behind the spine on the upper side, and a

longer, little wider one below, ending nearly opijosite. Upper jaw undu-

lated ; lower prominent in the middle. Teeth small, smooth in young

and females, sharp in adult males. Three papiilie at the bottom of the

mouth, and one at each side. Body and tail naked. Color olive brown

in adult, reddish or yellowish in young ; lower surface whitish. This

species closely resembles the European species pastinaca. A compari-

son of specimens discovers the following differences: in Sayi tlie ante-

rior margins form a more bkmt angle at the end of the snout, which is

less prominent at the apex, the outer and posterior extremities of the

l)ectorals are rounder, the posterior margins are more convex, the disk

is broader toward the ventrals, and the tail is longer; in paHtinaca

the lateral and hinder angles of the pectorals and the lateral angle of

the ventrals are marked by blunted corners. A single small rounded

tubercle on tlie middle of the back. There are specimens in the col-

lection from New York, Pensacola, Bahia, and Rio Janeiro. A young

female measured from snout to tail 7.1, length of tail 11, and width of

pectorals 8.2 inches.
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Dasibatis HASTATA.

Tn/ffon hastata DeKay, New York Fauna, Fish. p. 375, pi. 65, fig. 214$.

Trygon haniata Storer, Syu. Fish. N. Amei'. p. 261.

Trtj/joti hastata Diim^ril, Elasmobranch. p. 592.

Disk quadraugular, about one-fAirth wider than long ; anterior mar-

gins nearly straight, meeting in a blunt angle on the end of the snout,

curved near the outer angle to meet the slightly convex posterior mar-

gins ; inner borders convex ; outer and hinder angles rounded. Ven-

trals almost entirely covered by the pectorals, hinder margins convex.

Tail more than one and a half times the length of the disk, low-keeled

on the upper side, a long, broad membranous expansion below, rough-

ened with small asperities, one or more serrated spines. Body smooth

in young, very old with scattered small asperities. A row of narrow

compressed tubercles along the middle of the back and on the base of

tlie tail; the points of these tubercles are depressed and directed back-

ward. On each shoulder, parallel with the median, there is a shorter

row, the length of which varies according to the age of the individual.

Mouth with three papilljc. Jaws with more curvature than those of

ccntrura and less than those of sabina. Young without tubercles.

Color bluish or olivaceous brown, darker on dorsum and tail, light on

lower surface. Measurement of a young specimen : length of disk 8.5,

width 10, and length of tail 14 inches. An adult male measured 20

inches across the pectorals and IG in length of body. The museum con-

tains specimens from Florida, Cuba, Peruambuco, and Eio Janeiro.

Dasibatis brevis.

(Garman, 1880, Bull. Mns. Comp. Zoiil. vi, 171.)

Disk quadrangular, a little wider than long. Anterior margins nearly

straight, curved near the outer extremities to meet the convex posteriors,

meeting in a blunt angle on the end of the snout. Outer and j^osterior

extremities of pectorals round, without trace of angles. Yentrals broad,

truncate, with angles rounded. Tail less than one and a half times the

length of the disk, tajiering to an acute point, depressed as far as to the

spine, thence compressed to the end of the cutaneous fold, and round

from this point to the tip, with a short elevated membraneous expansion

behind the spine, and a longer and wider one on the lower side, extend-

ing below the former and the spine. The expansions have their hinder

extremities opposed;, they end quite abruptly and are widest near the
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termmation. Mouth with five papillsc, outer small. Teeth small, blunt.

Upper jaw indented in the middle; lower with a prominence in front,

Disk naked in the young. Adult specimens have three rows of tubercles

on the middle of the back disposed as are those of D. hastata. A large

specimen from Payta has three large, erect, broad-based tubercles in

front of the caudal spine, and the tail rough with smaller ones. The

short rows on the shoulders contain from three to four, and probably

increase in number with age, as is the case with the closely allied Atlan-

tic coast species. Color light, grayish or olivaceous brown, reddish near

the edges, white below, with round spots of brownish under the base of

the tail. Compared with D. hastate this species differs in the shorter

tail, rounder extremities of the disk, and the shape and size of the tu-

bercles and membraneous fins. J>. hastata has uo expansion on the top

of the tail, and that on the lower side is very long, of moderate width,

and tapers gradually. Those of D. hrevis are comparatively short and

broad ; they rise gradually and terminate abruptly. From D. saiji this

species is to be distinguished by the great development of the caudal

expansions, their shape and length, and by the tubercles on shoulders

and tail. A large female measures in length of body 17, tail 23, and

width of pectorals 18 inches. A young male in length of body 8.1, tail

12, and width of pectorals 9.2 inches. Peru.

Dasibatis dipteeuea.

(Jordan Sc Gilbert, 1880, Proc. U. S. Nat. Mus. 31.)

Disk rhomboid, slightly broader than long : anterior margins nearly

straight forwards, meeting in a very obtuse angle; posterior margins

curved ; lateral angles rounded. Tail nearly half longer than disk, with

a conspicuous cutaneous fold below, and a smallerbut evident one above.

Upper jaw considerably curved, with a slight convex i)rotuberance in

front, which fits into a slight emargiuation in the lower jaw, which is

convex, its outlines corresponding to the curves of the upper jaw.

Bands of teeth wider in front than laterally. Inside of mouth, behind

the lower jaw, with three fleshy processes. Teeth about |^; about 8 in

a cross-series in the ui)i)er jaw, and 10 in the lower. Color light brown,

somewhat marbled with darker, but without distinct spots ;
tail black-

ish ; belly white. Skin everywhere perfectly smooth in the young ; adult

with small tubercles along the back. San Diego, Cal.

Of the nine species enumerated above as belonging to American
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waters one has been described from the Saudwicli Islands. It is in view

of the probability of its occurrence as an occasional visitor on our West-

ern coasts that it is introduced.

As already noticed, in Volume VI, page 172, of the Bulletin of the

Museum of Comparative Zoology, the species recently described by Dr.

Giinther, Trygon hrachyurus and Trygon reticulatus, belong to the genus

Potamofrygon, which includes the peculiar species of the family inhabit-

ing the rivers of South America.



Class IV -PISCES.
{The True Fishes.)

Skeleton bony or cartilaginous. Skull with sutures ; a lower jaw iires-

ent ; membrane bones developed in connection with the skull
;
gill-open-

ings a single slit on each side, sometimes confluent
;
gills attached to bony

arches, normally four pairs of them, their outer margins free. Median

and paired fins usually developed; a lyriform shoulder-girdle. Exo-

skeleton various. Ova comparatively smalL No "chispers". Brain-

differentiated and distinctly developed. Heart developed, divided into

an auricle, ventricle, and arterial bulb.

As here understood, this group includes the great majority of recent

fishes, and is equivalent to the Teleostei, Gcmoidci, and Dipnoi of most

recent writers, the Actinoj)teri, Crossopterygia^ and Dipnoi of Professor

Cope. Omitting all notice of the Dipnoi and the Crossopterygia, all the

members of which groups are extralimital and confined to the fresh waters

of the tropics, it will be convenient to divide the American representa-

tives of the class of Pisces into four series or subclasses

—

Chondrostei,

Holostei, Physostomi, and Fhysoclisti, the first and second including most

of the Ganoidei of Miiller, the second and third the Teleostei. These

groups are evidently of unequal value, the Physostomi and the Physo-

clisti being very intimately connected, and the relations of the Holostei

with the Physostomi are probably more intimate than their relations

with the other Ganoids, as has been shown by Professor Cope. Never-

theless, these groups exist in nature, and their recognition under one

name or another is convenient.

ANALYSIS OF THE SUBCLASSES OF PISCES.

a. Arterial bnlb muscular, with numerous valves ; optic nerves forming a ehiasnia;

ventral fins abdominal ; air-bladder with a duct ; tail licterocercal.

(Series Gaxoidei.*)

6. Ventral fin with an entire series of l>asilar segments; skeleton cartilaginous.

ClIONDUOSTKI.

11. Ventral fin with the basilar segments rudimcntal; skeleton bony.. Holostei.

* yavog, splendor ; from the enamelled scales.
73
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aa. Arterial bulb 'svitli a i^air of ox)posite valves ; optic nerves not forming a cbiasma.

(Series Teleostei/)
c. Air-bladder (if present) connected by an air-duct with the stomach or

oesophagus ; ventral tins (if present) abdominal, their basilar segments

rudimental, usually without spines
;
parietal bones usually united.

Physostomi.

cc. Air-bladder without duct ; ventral fins (if present) usually thoracic or

jugular, without basilar segments ; spines usually present, at least in the

dorsal and ventral fins
;
j)arietal bones sejjarated by the supraoccipital.

Physoclisti.

AETIFICIAL KEY TO THE FAMILIES OF PISCES.

The following key is intended simply to facilitate the identification of

species^ Ko attempt is made to indicate the natural characters or rela-

tions of the families, and only those species of any group which occur

within the limits of the United States are taken into consideration.

I.—VENTRAL FINS PRESENT, ABDOMINAL.

* Dorsal fins 2, the anterior chiefly of soft rays, the posterior adipose.

A. Body naked.

B. Head with 4 to 8 long barbels ; dorsal and pectoral fins each with a spine.

SlLURID^, 29,

BB. Head without barbels ; fins without spines.

C. Teeth strong ; dorsal fin many-rayed Alepidosaurid^, 40.

CC. Teeth minute ; dorsal fin short Sterxoptychid^, 43.

AA. Body scaly.

D. Teeth broad, incisor-like Characinid^s, 32.

DD. Teeth (if present) pointed.

E. Margin of upper jaw formed by the iiremaxillaries alone.

r. Dorsal fin nearly median.

G. Body with phosphorescent spots ScoPELiDiE, 42.

GG. Body without phosphorescent spots.

H. Head scaly ; scales cycloid ; teeth cardiform Scopelid^, 42.

HH. Head naked; scales ctenoid ; teeth villiform.-PERCOPSiDiE, 47.

FF. Dorsal fin posterior
j
teeth unequal ; body elongate . . PAKAXEPiDiE,41.

EE, Margin of upper jaw formed by maxillaries posteriorly.

J. Body with phosphorescent sj)ots
;
gill-rakers none.

Chauliodontid^, 44.

JJ. Body without phosphorescent sjtots
;
gill-rakers present.

Salmoxid^, 46.

** Dorsal fin single, preceded by free spines.

K. Body scaleless, naked or with bony plates.

L. Ventral fins I, 1, the spine strong ; snout moderate.

Gasterosteid^, 64.

LL. Ventral fins I, 5, the spine slender ; snout prolonged.

AULORHYNCHID^, 63.

KK. Body scaly ; snout tubular Aulostomatid^, 62.

* Ttvleof, perfect j bariov, bone.
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*** Dorsal fms 2, the anterior of spines only, tlie posterior cliiclly of soft rays.

M. Pectoral tin with 5 to 8 lowermost rays detached and fila-

mentous POLYNEMlDiE, G8.

MM. Pectoral liu entire.

N. Snout tubular, bearing the short jaws at the end ; body
compressed CentriscidJi, GO.

NN. Snout not tubular.

O. Teeth strong, unequal ; lateral lino present.

Sphyr^nid^, 07.

00. Teeth small or wanting; lateral line obsolete.

P. Dorsal spines 4, stout; anal spines3..MuGiLiD,i2, G5.

PP. Dorsal spines 4 to 8, slender; anal spine single.

Atherinidji:, G6.
*** Dorsal fin soft-rayed, followed by a series of detached Unlets.

SCOMBERESOCID^, 57.
(f *** Dorsal fin single, of soft rays only or with a single si:)ine.

a. Tail evidently heterocercal.

b. Body naked; snout with a si^atulate blade; mouth wide, without barbel .

PoLYODONTIDiE, "25.

hh. Body with 5 series of body shields; mouth inferior, toothless, preceded by 4

barbels Acipenserid^, 2lj.

hbh. Body scaly.

c. Scales cycloid ; a broad bony gular plate ; dorsal fin many-rayed.

AMIlDiE, 23.

cc. Scales ganoid ; no gular plate ; dorsal fin short Lepidosteid^e, 27.

aa. Tail not evidently heterocercal.

d. Body naked.

e. Throat with a long barbel ; no caudal filament ; mouth large.

SxOMIATIDiE, 4').

ee. Throat without barbel; caudal fin with a long filament ; mouth small.

F1STULARIID.E, Gl.

ece. Throat without barbel ; no caudal filament; gill membranes joined to

the isthmus CY'PRiNiDiE, 31.

del. Body scaly.

/. Pectoral fins inserted near the axis of the body ; lower jiharyngeal

bones fully united ; lateral line along the

sides of the belly.. .ScoMBERESOCiDiE, 57.

ff. Pectoral fins inserted below the axis of the body ; lower pharyngeals

separate.

g. Vent in front of ventral fins; eyes concealed AMBLY'^OPSiDyE, 43.

gg. Vent behind ventral fins; eyes normal.

/(. Head scaly, more or less.

i. Upper jaw not jirotractile, its lateral margin formed by the

maxillai'ies.

j. Teeth cardiform
;
jaws depressed, prolonged Esocid^, 51.

jj. Teeth a'illiform
;
jaws short Umisrid.e, 50.

a. Upper jaw protractile, its margin formed by premaxillaries

alone CYPRINODONTIDiE, 49.

hh. Head naked.

Jc. Gill-opening separated by an isthmus; moftth toothless;

lower pharyngeals falciform.

I. Dorsal fin with a serrated spine Cyprinidje, 31.

II. Dorsal fin without serrated spine.

m. Dorsal fin witli (usually) less than 10 (developed) rays;

pharyngeal teeth few (less than 8).

CYPRINlDiE, 31.
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mm. Dorsal fiu witli (usually) more than 10 rays
;
pliaryngeal

teeth numerous Catostomid^, 30.

kJc. Gill-openings not separated by an isthmus; lower pharyn.

geal bones not falciform.

ti. Throat without barbel ; no phosijhoresccnt sjiots.

0. Lateral line present.

2). Lower jaw with a gular plate; teeth villiform;

tins with scaly sheaths Elopid^e, 36.

pp. Lower jaw without gular plate.

q. Tongue with canine teeth ; maxillary extending

beyond eye Hyodontid^, 35.

qq. Tongue without canines.

r. Mouth black within ; teeth all pointed.

AlEPOCEPHALIDv3E, 33

rr. Mouth pale within ; teeth on roof and floor of

mouth blunt and granular. .Albulid^, 34.

00. Lateral line obsolete.

s. Lower jaw much shorter than upper.

t. Mouth small, toothless ; maxillary not

reaching beyond eye.. DoROSOMATiDiE, 38.

it. Mouth very wide, the maxillary reaching

much beyond eye Engraulid.e, 39.

88. Lower jaw scarcely shorter than upper

;

maxillary comi^ound Clupeid.e, 37.

nn. Throat with a long barbel ; sides with phosphores-

cent spots Stomiatidjl, 45.

11.—VENTRAL FINS PRESENT, THORACIC OR JUGULAR.

A. Eyes unsymmetrical, both on the same side of the head Plkuronectid.e, 123.

AA. Eyes symmetrical.

S. Gill-openings in front of the pectoral fins.

C Body more or less scaly or armed with bony jdates.

D. Ventral fins completely united
;
gill membranes joined to the isthmus.

GOBIID.E, 104.

DD. Ventral fins sei)arate.

E. Ventral rays I, 5.

F. Suborbital with a bony stay, which extends across the cheeks to or to-

ward the preopercle; cheeks

sometimes entirely mailed.

G. Pectoral fin with 2 or 3 lower rays detached and free.

Teiglidje, 103.

GG. Pectoral fin entire.

H. Slit behind fourth gill small or wanting.

I. Anal spines 3 ScORPiEXiD^, 106.

II. Anal spines obsolete CoTTiDyE, 107.

HH. Slit behind fourth gill large Chikid^, 105.

FF. Suborbital stay wanting ; cheeks not mailed.

J. Spinous dorsal transformed into a lamellated sucking disk.

ECHENEIDID,E, 70.

JJ. Spinous dorsal (if present) not transformed into a sucking disk.

K. Dorsal spines all or nearly all disconnected from each other.

L. Body elongate, terete E/ACAXiDiE, 71.

LL. Body oblong or ovate, compi-essed.

M. 'Caudal peduncle very slender, the fin widely forked.

Cak^\:n'gid.e, 75.
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MM. Caudal poduiiclc stoutisli, tlie fiu little forked.

kSTKOMATKin.K, 77.

KK. Dorsal spines (if present) all, or most of tliem, eoiuiected by

membrane.

N. Pectoral fiu witli 4 to 9 lowermost raya detached and
filiform PoLYNEMIDiE, 6b.

NN. Pectoral finv^ntire.

O. Dorsal and anal with detached fiulets.

P. Anal preceded by 2 free spines CarangidzE, 75.

PP. Anal not preceded by 2 free spines.

SCOMBUID/E, 74.

00. Dorsal and anal without fiulets.

Q. Lateral liue armed ]j08lerlorly with keeled plates;

2 free anal spines.

Cakangid/E, 75.

QQ. Lateral liue unarmed.

R. Throat with 2 long barbels (placed just behind

chin) MVUADM, 95.

ER. Throat without long barbels.

S. Vomer with teeth.

T. Dorsal fiu continuous, without distinct

siiines.

U. Caiulal fiu deeply forked; no pseudo-

hranchite . . . ConYpri/ENiD.E, 76.

UU. Caudal fiu rounded
;
pseudobranchiie

liresent Icosteid/E, 101.

TT, Dorsal fin with a diliereutiated spinous

part.

V. Gill membranes joined to the isthmus;

no lateral line. .. GoBiiDiE, 104.

W. Gill membranes free from the isthmus.

W. Eyes lateral.

X. Aual fiu preceded by 2 free spines.

- Scales cycloid, minute.

Carangid^, 7.5,— Scales ctenoid, moderate.

POMATOMIDyE, 7G.

XX. Aual fin not preceded by free

spines.

Y. Tail keeled Caraxgid^e, 75.

YY. Tail not keeled.

Z. Anal spines none.

Serraxid/E. 86.

ZZ. Anal spines 1 or 2.

Scales large, deciduous ; mouth nearly vertical .Apogonid.e, 89.

* Scales smaller, adherent ; mouth nearly horizontal.

t Anal rays nu)rc than 20 Pomatomto.e, 76.

ft Aual rays less than 20 Percidje, 85.

ZZZ. Anal spines 3.

t Pseudobranchiie small, glandular, covered by skin Centrarciiidjs, 84.

tt Pseiulobranchiai large, exposed.

U Front teeth incisor-like, compressed Sparid/E, 88.

1[1I Front teeth all pointed ; no incisors.

^ Maxillary slipping under prcorbital for its whole length.

PlilSTIPOMATlDiE, 87.
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§^ Maxillary not sliiiping under preorbital i)osteriorly Serranidj:, 85.

ZZZZ. Anal spines 4 to 10.

Centrarchid^, 84.

WW. Eyes superior; mouth nearly verti-

cal Uranoscopic^, 103.

SS. Vomer without teeth.

a. Tail with a strong spine on each side; teeth incisor-like TEUTHYDiDiE, 99.

art. Tail witliout spine.

b. Anal preceded by 2 free sioines
;
gill membranes free from isthmus.

Caraxgid^, 75.

bh. Anal without free sx)ines.

c. Teeth setiform ; soft parts of vertical fins completely scaly ; body compressed

and elevated ; anal spines 3 or 4.

d. Dorsal fin continuous Ch^todontid^, 98.

dd. Dorsal fiu deeply notched Ephippid^, 97.

cc. Teeth not setiform,

e. Lateral line obsolete.

/. Gill membranes joined to the isthmus Gobiid^, 104.

jy. Gill membranes free from the isthmus Centrarchid^, 84.

ee. Lateral line present.

g. Dorsal fiu without distinct spines ; no anal sjiines IcosTElDiE, 101.

</.'/. Dorsal fin with distinct spines.

h. Anal spines 1 or 2.

i. Lateral line interrupted ; no slit behind fourth gill.

Pomacentrid^, 96.

a. Lateral line complete, extending to the tij) of the caudal fin ; head

scaly Sci^NiD^, 91.

in. Lateral line complete, extending to the base of the caudal.

j. Upper jaw with posterior canines ; dorsal fin continuous.

Tkachinid;e, 102.

jj. Upper jaw without canines ; dorsal fins 2 Percid^, 85.

hh. Anal spines 3.

i. Anal with more than 15 soft rays.

j. Prcopercle entire Embiotocid^e, 93.

jj. Preopercle serrate Stromateid^, 77.

ii. Anal with less than 15 soft rays.

k. Dorsal spines 9 or 10.

I. Cheeks and opercles scaly Gerrid^, 92.

II. Cheeks and opercles chiefly naked Labrid^, 95.

M. Dorsal spines 11 to 15.

m. Upper jaw with posterior canines Labrid^, 95.

mm. Upper jaw without posterior canines.

* Jaws with incisors or molars, or both SPARiDiE, 88.

** Jaws with pointed teeth only PRiSTiPOMATiDiE, 87.

Jclcli. Dorsal spines 17 or more ; anterior teeth canine-like.

Labrid^. 95.

7(7(7). Anal spines 6 Cichlid^., 94.

EE. Ventral rays more than I, 5.

n. Caudal fin wanting; scales spinous.. MACRURiDiE, 121.

nn. Caudal fin well developed.

0. Tail isocercal ; ventrals jugular Gadid^e, 120.

00. Tail diphycereal.

J}. Ventral rays about 15; dorsal fin single, elevated.

LampridiDvE, 80.
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pp. Ventral rays about I, 7.

q. Dorsal spines 3 or 4; vent anterior.

Apiiredodebid^, 83.

qq. Dorsal spines al)ont 11 ; vent normal ; scales

large, very rough.

Berycid^, 82.

qqq. Dorsal spines about 10; vent normal; scales

minute Zenid^e, 81,

EEE. Ventral fins witb or without spine
; the; number of soft rays less than 5.

r. Dorsal fin composed of spines only.

s. Dorsal fin extremely liigb BRAlvnDjf;, 79.

ss. Dorsal fin low Blenniid/E, 112.

rr. Dorsal fin of spines anteriorly, of soft rays pos.

teriorly.

t. Pectoral fins entire.

u. Body entirely covered with series of bony
plates Triglid^, 108.

«M. Body not mailed.

V. Suborbital witb a bony stay.

COTTID^, 107.

vv. Suborbital without bony stay.

Blenxiid^, 112.

• tt. Pectoral fin divided to the base in two un-

equal parts Triglid^, 108.

rrr. Dorsal fin of soft rays anteriorly, of low spines

posteriorly ZoARCiDiE, 115.

rrrr. Dorsal fin of soft rays only.

w. Dorsal fin very short ; body mailed.

TRIGLIDyE, 108.

WW. Dorsal fin very long ; body with

snuill scales.

X. Dorsal aiul anal joined to the cau-

dal
;
pseudobranchios present.

y. Gill membranes joined to the isth-

mus ZOARCIDiE, 115.

yy. Gill membranes free from tho

isthmus Ophidiid^, 118.

sex. Dorsal and anal free from the cau-

dal or nearly so ; no pseudo-

branchia;.

z. Tail isocercal ; chin usually with

a barbel Gadid^e, 120.

zz. Tail dii)hycercal, no barbel.

BrotulidvE, 119.

CC Body scaleless, smooth or armed with tubercles, prickles, or scattered bony
plates.

'Breast with a sucking disk.

A. Gill membranes free from the isthmus ; no spinous dorsal GOBIESOCID^, 111.

AA. Gill membranes joined to the isthmus.

B. Skin smooth Liparidid^, 109.

BB. Skin with tubercles or spines CYCLOPTERlDiE, 110.

** Breast without sucking disk.

C. Ventrals completely united Gobiid^, 104.

CC. Ventrals separate.
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D. Dorsal and. anal fins followed by finlets.

E. Free anal spines 2 Carangid-E, 75.

EE. Free anal spines none ScoiiBRiDiE, 74.

DD. Dorsal and anal without finlets.

F. Upper jaw prolonged into a ''sword " XipniiDiE, 72.

FF. Upiier jaw not prolonged into a sword.

G. Suborbital witli a bony stay Cottidje, 107.

GG. SuborT)ital without bony stay.

H. Anal fin absent; caudal fin rudimentary or directed upward.

TRACHYPTERIDiE, 100.

HH. Anal tin present ; caudal developed.

I. Ventral rays less tlian I, 5.

J. Dorsal sj)ines none at all ; lateral line with prickles.

ICOSTEID^, 101.

JJ. Dorsal spines very few (less than 6) Batr'achid^, 114.

JJJ. Dorsal sijines ntxmei-ous Blenniid^, 112.

II. Ventrals thoracic, I, 5, or more.

K. Dorsal with a series of bony plates at base Zexid.e, 81.

KK. Dorsal without bony plates at base.

L. Anal preceded by 2 free spines Caraxgid^e, 75.

LL. Anal without free spines Trachinid^, 102.

BB. Gill-openings small, behind the pectoral fins, which are more or less pedic-

ulate. •

M. Gill-openings in or behind upper axil of pectorals;

mouth small MALTnEiD^E, 126.

MM. Gill-openings in or behind lower axil ; mouth large,

N. Head, compressed ; no pseudobranchise.

Antennariid^, 125.

NN. Head depressed
;
pseudobranchise present.

LOPHIIDvE, 124.

III.—VENTRAL FINS ENTIRELY WANTING.

A. Gill-openings ventral, confluent in a longitudinal slit ; body eel-shaped.

Synaphobranchid^, 54.

B. Gill-openings lateral, or not confluent.

C. Gill membranes united to the isthmus (i. e., gill-openings separated by an

isthmus).

D. Dorsal fin single, of spines only.

E. Molar teeth present Anarriiichadidte, 113.

EE. Molar teeth none Blexxiid^e, 112.

DD. Dorsal fins two, anterior sj)inous, posterior soft ; teeth incisor-like.

Baxistid^, 128.

DDD. Dorsal fin undivided, the spines feeble or none.

E. Snout tubular, bearing the short, toothless mouth at its end ; body mailed.

F. Caudal Qn present ; head in the line of the axis of the body.

SYXGXATIIIDiE, 58.

FF. Caudal fin wanting ; head not in line of axis of body.

HiPPOCAMPiD^, 59.

EE. Snout not tubular.

G. Body elongate, eel-shaped.

H. Pectoral fins wanting.

I. Gill-openings very small MuR^xiD.E, 52.

II. Gill-openings moderate Anguillid^, 53.

HH. Pectoral tins present.
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J. Jaws attenuate, forming a long, snipe-like bealc.

Nemiciitiiyid^, 56.

JJ. Jaws not attenuate.

K. Tail tapering into a filament SACCOPiiARYNGiDiE, 54.

KK. Tail not filamentous.

M. Maxillaries and premaxillaries distinct ZoARCiDiE, 115.

MM. Maxillaries and premaxillaries more or less coalescent

with vomer and palatines.

AXGUlLLIDiE, 53.

GG. Body not eel-shaped.

N. Breast with a sucking disk.

O. Skin smooth Liparioid^, 109.

00. Skin tubercular Cyclopterid^, 110.

NN. Breast without sucking disk.

P. Teeth in each jaw confluent into one.

Q. Body compressed, rough ORxriAGORisciDyE, 131.

QQ. Body not compressed, spinous.. Diodontid.^, 130.

PP. Teeth in each jaw confluent into two.

TETRODOXTIDiE, 129.

PPP. Teeth separate.

R. Body enveloped in abouybox. ..Ostraciid^, 127.

RR. Body not mailed Stromateid^, 77.

CC. Gill membranes free from the isthmus.

S. Vent at the throat.

T. Vertical' fins confluent ; body eel-shaped.

FlERASFERlDiE, 117.

TT. Vertical fins separate ; body oblong.

AMIiLYOPSIDiE, 48.

SS. Vent posterior.

U. Caudal fin wanting ; body naked.

Tkichiurid^, 73.

UU. Caudal fin present.

V. Upper jaw prolonged into a sword.

XiPHiiD^, 72.

W. Upper jaw not prolonged into a sword.
W. Body ovate, much compressed.

Strojiateid^, 77.

WW. Body oblong or elongate.

X. Gillmembranes broadly united; teeth
present.

Y. Dorsal fin of spines only.

BLENNIIDiE, 112.

YY. Dorsal fin of soft rays only.

CONGROGADIDvE, 116.

YYY. Dorsal fins 2, anterior spinous,

posterior soft Cottidje, 107.

XX. Gill membranes separate.

Z. Jaws toothless, the lower jaw
projecting

—

Ambiodytid^, 69.

ZZ. Jaws with teeth, lower not pro-

jecting....OPHiDiLDiE, 118.

BuU. Nat. Mus. Ko. 16 6
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Subclass CHOJNDROSTEI.

{The Sturgeons.)

Skeleton partly cartilaginous. Ventral fin abdominal, with an entire

series of basilar segments. ISTo suboperculum or preoperculiim. Branchi-

ostegals (single or) wanting ; a prcecoracoid arch ; no symplectic bone.

Mesopterygium distinct ; iuterclavicles present.* Arterial bulb with

several pairs of valves. Optic nerves forming a chiasma. Intestine

with a spiral valve. Air-bladder connected by a duct with the oesopha-

gus. Tail heterocercal, its fin with fulcra. Skin naked or armed with

bony i)lates. This group comprises two orders.

(Order Chondrostei Giinther, viii, 332-347. x^^''^P"Cy cartilage ; uariov, bone.)

ANALYSIS OF OKDEKS OF CHONDROSTEI.

* Maxillary and iuteropercle obsolete; skin naked; brancbihyals cartilaginous; air-

bladder cellular Selachostomi, G.
** Maxillary and interopercle present ; skin -with bony sbields ; brancbibyals osseous

;

air-bladder simple Glaniostomi, H.

Okder g.-selachostomi.
{The Paddle-Jishes.)

A prajcoracoid arch ; no symplectic bone
;
premaxillary forming mouth

border ; no suboperculum, preoperculum, nor interoperculum j mesop-

terygium distinct ; basihyals and superior ceratohyal not ossified ; inter-

clavicles present ; maxillaries obsolete ; branchihyals cartilaginous.

This order contains but one family, Poli/odontidw. {frsMyy]^ shark ; aroiia^

mouth.)

Family XXV.—POLYODONTIDJE.

{The Faddle-Jishes.)

Body fusiform, little compressed, covered with mostly smooth skin.

Snout prolonged, expanded into a thin, flat blade, the inner portion

formed by the produced nasal bones, the outer portion with a reticulate

bony frame-work, the whole somewhat flexible. Mouth broad, termi-

nal, but overhung by the spatulate snout, its border formed by the pre-

maxillaries, the maxillaries being obsolete. Jaws with many fine decid-

* The osteological characters here and elsewhere in this work are mostly taken from
Cope's " Contribution to the Ichthyology of the Lesser Antilles". Trans. Am. Phil.

Soc. 1870.
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nous teeth. Similar teeth on the palatines. ISTo tongue. Spiracles

present. Operculum rudimentarj^, its skin produced behind into a long,

acute lla[). Xo pseudobranchiic nor opercular gill. Gills 4^. Gill-

rakers long, in a double series on each arch, the series divided by a broad

membrane. Gill membranes considerably connected, free from the isth-

mus. A single broad branchiostegal. ISTo barbels. l!^ostrils double, at

base of blade. Lateral line continuous, its lower margin with short

branches. Dorsal fin well back, of soft rays only. Anal similar, rather

farther back. Tail heterocercal, the lower caudal lobe well developed,

so that the fin is nearly equally forked. Sides of the bent portion of the

tail armed with small rhombic plates. Caudal fin with fulcra. Pec-

torals moderate, placed low. Ventrals abdominal, many-rayed. Air-

bladder cellular, not bifid. Pyloric coeca in the form of a short, broad,

branching, leaf-like organ. Intestine with a spiral valve.

Two genera know^n, Polyodon and Psephunts, each of one species. Sin-

gular fishes, inhabiting the fresh waters of the United States and China.

The}' feed chieflj' on mud and minute organisms contained in it, stirring

it uj) with the spatulate snout.

(Polyodontidiv Giintlier, viii, 346-347.)

* Gill-rakers very lino and nnmeroiis; caudal fulcra small and numerous.

Polyodon, 46.

46.—POLYODON Lac^pMe.

Paddle-fishes.

(Spatidaria Shaw: Platirostra Le Sueur.)

Lac6p^de, Ilist. Nat. Poiss. i, 402, 1798: type '^Polyodon feuille"^ P. folium Bloch.)

Gill-rakers exceedingly' numerous, very slender ; spatula broad. Cau-

dal fulcra 13 to 20 in number, of moderate size. Kivers of the United

States. {-()?.u':, many; 65(by^ tooth.)

13. P. spathula (Walb.) J. & G.—Paddle-fish ; Spoon-lill Cat; Duck-Mil Cat.

Color olivaceous, rather pale. Opercular flap very long, nearly reach-

ing to ventrals. Spatula broad. Premaxillary extending far behind

the small eye. Skin smooth, or nearly so, except the rhombic plates on

the sides of the tail. Ventrals near the middle of the body ; dorsal

well behind them; anal mostly behind the dorsal, and somewhat

larger ; these fins somewhat falcate. Fin-rays slender. Spiracle with

a minute barbel. Isthmus papillose in theyoung. Spatula 2i to 4 times

in length. Whole head, with opercular flap, more than half length.

Head, without spatula or flap, about 5. D. 50-GO ; A. 50-G5 ; V. 45.
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L. 5-6 feet. Mississippi Yalley and rivers of the Southern States
;
gen-

erally abundant.

(Squalus spathula Walhanm, Artedi Pise. 1792, 522: "Pohjodon fcuille" Lac<?pMe,

Hist. Nat. Poiss. i, 402 : P. folium Schneicler ed. Bloch, Syst. Iclith. 457 : Spatularia

reticulata Shaw, Gen. Zool. 1804, v, 362 : Platirostra edentula (adult) Le Sueur, Journ.

Acad. Nat. Sci. Phila. 227 : P. folium Gunther, 346.)

Oedee H.-GLANIOSTOMI.
[The Sturgeons.)

A prsecoracoid arch. No symplectic bone. Maxillary present. 'No

suboperculum or preoperculum. Interoperculum present. Mesoptery-

gium distinct. Interclavicles present. Basihyals and superior cerato-

liyal not ossified. Branchihyals osseous. This grouj) is composed of the

single family Acipenseridie. (^Aavtc, a cat-fish, Silurus ; aroim^ mouth.)

Family XXVI.—ACIPENSERIDiE.

{The Sturgeons.)

Body elongate, subcylindrical, armed with five rows of bony buclclers,

each with a median carina which terminates in a spine. A median dor-

sal series, and a lateral and abdominal series on each side, the abdomi-

nal series sometimes deciduous. Between these the skin is rough, with

small irregular plates. Snout produced, depressed, conical or subspat-

ulate. Mouth small, inferior, protractile, with thickened lips. No

teeth. Four barbels in a transverse series on the lower side of the

snout in front of the mouth. Eyes small; nostrils large, double, in front

of eye. Gills 4. An accessory opercular gill. Gill membranes united

to the isthmus. No brauchiostegals. Maxillary bone distinct from the

premaxillary. Head covered with bony plates united by sutures. Fin-

rays slender, all articulated. Vertical fins with fulcra. Pectorals

I)laced low. Yentrals many-rayed, behind middle of body. Dorsal

placed posteriorly. Anal somewhat behind it, similar. Tail heterocer-

cal, the lower caudal lobe deyeloped. Air-bladder large, simple, con-

nected with the oesophagus. Pseudobranchite small or obsolete. Stom-

ach without blind sac. Eectum with a spiral valve. Pancreas divided

into pyloric appendages.

Large fishes of the seas and fresh waters of northern regions. Most

of the species are migratory, like the salmon, which are found in the

same waters. Genera 2, species about 20, although more than five

times that number have been described. The American species esiDCci-
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ally liave been unduly multiplied, particularly by Auguste Dum^ril,

who has found upwards of forty of them in the museum at Paris.

The actual number of American sturgeons does not exceed 7, aud is

more likely still less. The changes with age are considerable; the snout

in particular becomes much shorter and less acute, and the roughness

of the scales is greatly diminished; the ventral shields sometimes disap-

pear altogether. The number of plates, although one of the best sj^e-

ciflc characters, is subject to considerable variations.

(AcipenseridcB Giinther, viii, 332-345.)

* Siiiracles present ; snout subconic ; rows of bony shields distinct tlirougbout.

ACIPENSER, 47.

** Spiracles obsolete; snout subspatulate ; rows of bony shields confluent on the tail.

SCAPIIIRRHYNCHOPS, 48.

47.—ACIPENSER* Linuaius.

/Sturgeons.

(Artedi, Linn. Syst. Nat.: type Adpcnser stiirio L.)

Snout subconical, more or less depressed below the level of the fore-

head. A small spiracle over the eye. Caudal peduncle moderately

long, deeper than broad, the rows of bony bucklers distinct to the base

of the caudal fin. Tail not produced into a filament, its tip surrounded

by the caudal rays. Gill-rakers small, narrowed or lanceolate. Pseu-

dobranchioe present. Si)ecies numerous. (Latin aci/Jcnser, a sturgeon

;

from «zfc, point; Treyra, five?)

741. A. Sturio L.

—

Common Sturgeon. .

Snout rather sharp, nearly as long as the rest of the head, becoming

comparatively shorter and blunter with age. Barbels nearly midway

between mouth and tip of snout, shortish, not reaching the mouth.

Gill-rakers small, slender, pointed, sparse, not longer than the pupil.

*M. Dum6ril (Hist. Nat. Poiss. ii, 89) divides this group into six subgenera, as fol-

lows:

a. Spines of dorsal shields situated near their middle. (Mcsocentres.)

b. Stellate plates none.

c. Scutella (between large shields) disposed without order Huso.
cc. Scutella disposed in quincunx AcirKNSER.

hh. Stellate plates numerous Antaceus.
aa. Splines of dorsal shield at the posterior extremity. {Opisihocentres.)

d. Stellate plates none.

e. Lip cmarginate Sterletus.
ee. Lip entire LiONiscus.

dd. Stellate plates numerous ITelops.

The same species at dilTerent ages may frequently belong to two or more of these

subgenera.
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Fuiera rougbish, not enlarged. Lower lobe of tail rather sliarj). Sides

of tail with regular rhombic plates. Plates mesocentrous, rather rough.

Anal smaller than dorsal, placed mostly below it. Anterior rays of

pectoral thickened. "Skin with very small rough points in very

young examples ; in older ones these ossifications are broader, rough,

substellate, and more or less regularly arranged in oblique series." D.

40-44; A. 2G-30. Dorsal plates 11-14; lateral 27-36; ventral plates

11. Atlantic Ocean ; ascending rivers of Europe and North America.

Var. ©xyrj'SiyfiacBiMS (Mitchill), the American Sturgeon, has the num-

ber of lateral plates generally fewer—27-29 instead of 29-36, as in Euro-

pean examples. The stellate ossifications are also said to be some-

what rougher than in the European form. Massachusetts to Florida

;

abundant.

(L. Syst. Nat. ; Giinther, viii, 342 : Aoipenser oxyrhynchus Mitchill, Trans. Lit. &
Phil. Soc. N. Y. i, 462, and of most American writers.)

75. A. traaisanoaita.llUS Richardson.— White Sturgeon; Columbia River Sturgeon;

Sacramento Sturgeon.

Color dark grayish, scarcely olive-tinged, and without stripes. Dor-

sal shields mesocentrous, with a compressed bluntish spine, which is

anteriorly often serrated, and followed behind by a compressed keel.

Lateral shields rather opisthocentrous. Skin with stellate roughnesses,

but smoother than in A. medirostris. Snout sharj) in the young, be-

coming rather blunt and short in the adult, when it is considerably

shorter than the rest of the head. Barbels rather nearer to the tip of

snout than to the mouth. Gill-rakers comparatively long, more than

3 times as high as broad, about 26 in number. Upper lobe of tai[

with rhombic plates. First caudal fulcrum, above and below, enlarged

and granular. Lower lobe of caudal rather sharj) and long, not much

shorter than ui:)per. Dorsal plates 12 ; lateral 36-49, usually about 44

;

ventral 10. Anal fin mostly below dorsal. D. 45 ; A. 28. Depth 7 in

length ; head 4. Pacific coast, south to Monterey, ascending the Sacra-

mento, Columbia, and Eraser's Eivers in large numbers in spring.

Beaches a weight of 300 to 600 pounds, and is used as,food.

(Richardson, Fauna Bor.-Amer. iii, 278, 1836: Acipenser hrachyrhynchus and acvH-

ros^m (young) Ayres, Proc. Cal. Acad. Nat. Sci. 1854,15,16: Acipenser transmontanus

and hrachyrliynchus Giinther, viii, 336, 337.)

"76. A. mc^rostris Ayres.

—

Green Sturgeon.

Color olive-green, with an olive stripe on the median line of the belly

and one on each side above the ventral plates, these stripes ceasing op-

posite the vent. Shields generally opisthocentrous, with a strongly
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hooted spine. Skin very rongh. Snout about as in A. transmontanus,

sharp in the young, becoming blunt with age, usually rather shortei

than the rest of head. Barbels nearly midway between snout and

nioutli. Gill-rakers scarcely higher than broad, about 17 in number.

Upper lobe of tail with some scattered plates. Caudal fulcra not en-

larged. Lower lobe of caudal short and blunt, little more than half the

length of the upper. Dorsal plates 10 5 lateral 28-30
5 ventral 9. Anal

fin about half below the dorsal. D. 37; A. 30. Depth 7} in length;

head 4|. Pacific coast, ascending the rivers from San Francisco north-

ward, reaching a large size. Less abundant than A. transmontanus;

not uspd for food, being reputed poisonous.

(Ayres, Proc. Cal. Acad. Nat. Sci. i, 15; Giinther, viii, 342: Jcipenser agassizi Giiutlier,

viii, 344 : Acipenser acutirosiris Giintlier, viii, 344 ; not of Ayres.)

77. A. rHbiCHilidMS Le Sueur.

—

LaJce Sturgeon; Ohio Sturgeon; Black Sturgeon;

Stone Sturgeon ; L'ock Sturgeon.

Blackish above, sides paler or reddish. Body comparatively elongate

;

snout slender and long in the young, becoming quite blunt with age,

when it is considerably shorter than the rest of the head; shields large,

rough with strongly hooked spines, becoming later comparatively

smooth. Skin with minute rough plates. Ventral shields growing

smaller with age, and finally deciduous. Dorsal shields 13 (11-10);

lateral shields (34) 30-39; ventral ])lates 8-10. D. 35; A. 26. L. 6

feet. Weight 50 to 100 pounds. Mississippi Valley, Great Lakes, and

northward. Our common fresh-water sturgeon, usually not descending

to the sea.

(Le Suenr, Trans. Amer. Phil. Soc. i, 1818,388: Acipenser maculosus Le Snenr, Trans.

Amer. Phil. Soc. i, 393: Acipenser ruperiianus Kicbardsou, Fauna Bor.-Amer. iii, 311:

Acipenser carbonarius, Iwvis, and rhynchwus Agassiz, Lake Superior, 271, 270: Acipenser

ruhicundus, maculosus, and liopcltis Giintlier, viii, 338, 339, 341 ; Milner, Eept. U. S. Fish

Com. l&72-'73,67.)

78. A. brcvirostris Lc ^ui^nr.—Short-nosed Sturgeon.

" Snout very short and obtuse, about one-fourth of the length of the

head. Barbels short, simple. Osseous shields rather small and distant

from one another, finely radiated and granulated ; 8-10 on the back,

22-28 on the sides, G-8 along the abdomen. Skin very sparingly cov-

ered with minute prickles and very small scattered ossifications. The

greater part of the anal below the dorsal. D. 30." {Giinther.) Cape

Cod to Florida.

(Lo Sueur, Trans. Amer. Phil. Soc. i,390; Giinther, viii, 341.)
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48.—SCAPHIRRHYWCIIOPS Gill.

Shovel-nose Sturgeons.

(ScaphirhyncJiiis Heckel, Ann. Wiener Mus. Naturgesch. i, 1835, 71 ;
preoccupied in orui-

tbology.

)

{Scaphirhynchojjs* (Gill, MSS.) Jordan & Copeland, Bull. Buff. Soc. Nat. Hist. 1876, 161

;

tyjte Acipenser platorynchus Rafinesque.)

Snout broad, depressed, subspatulate or sliovel-shaped. No spiracle.

Caudal peduncle very long, strongly depressed, broader than deep.

Rows of bony bucklers confluent below the dorsal fin, forming a com-

plete coat of mail on the tail. Tail i)roduced in a filament beyond the

caudal fin. Gill-rakers somewhat fan-shaped. Pseudobranchise obso-

lete. Species about 4, inhabiting the fresh waters of the United States

and Central and Eastern Asia. {(T-/.d<fr], spade; poyxo^, snout; w(//, appear-

ance.)

79* S. platyrrliyncBius (Rafinesque) Gill.

—

Shovel-nosed Sturgeon; White Sturgeon.

Body elongate, tapering into a slender, depressed tail, which extends

beyond the caudal fin in the form of a filament. This filament is long

and slender in the young, but is frequently lost in the adult. Bony

shields opisthocentrous, sharx)lj^ keeled, the series confluent below the

dorsal, obliteratirig the smaller plates between. Two occipital plates

with short keels. A spine in front of eye, and one at the posterior edge

of the rostral " shovel " ; snout in the young with a few spines. Barbels

nearer mouth than tip of snout. Greatest width of head about half its

length. Kone of the fulcra enlarged. Dorsal and anal small. Anal

partly below dorsal. Gill-rakers small, lamellate, somewhat fan-shaped,

ending in 3-4 x^oints. Dorsal shields 15-18 ; lateral 41-46 ; ventral 11-

13. Head 4 in length. L. 5 feet. Mississippi Valley and streams of

the Western and Southern States ; common.

(Acijienser platorhynchns Rafinesque, Ichth. Oh. 1820, 80: Scaphirhijnchus rafinesquei

Heckel, Ann. Wiener Mus. Naturgesch. i, 1835, 71 : Scaphirhynchus cataphractus Giiuther,

viii, 345.)

Subclass HOLOSTEI.

{The Bony Ganoids.)

Skeleton bony. Ventral fin abdominal, with the basilar segments rudi-

mentary, as in ordinary fishes. Primary radii of posterior limb generally

reduced to one rudiment. Suboperculum and preoperculum present.

* " In words beginning with p, p is doubled after a prefix " (Liddell ^ Scott, Gr.-Engl.

Lex. 1858, 213) ; hence ScapMrrhynchops, Hemirrhamphiis, and all similar words are

properly written with the double r.
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Br*icbiostegals present. Coronoid bone and praecoracoid arch present.

Arterial bulb with several pairs of valves. Optic nerves forming a chi-

asma. Intestine with a spiral valve. Air-bladder cellular, lung-like, cou-

iiected by a sort of glottis with the oesophagus. Tail hcterocercal. Skin

covered with scales, which are ganoid or cycloid. As here understood,

this group consists of the two orders Ginglymodi and HalecomorpJd,

the CroHmpterygia being considered as forming a distinct subclass. The

Chondrostei, Holostei, and Crossopterygia form the series or subclass

Ganoidei, represented by five widely divergent families among recent

fishes and by a great variety of extinct types. These forms, so far as

known, agree in a number of respects already indicated, and differ from

all the Teleostei, or ordinary fishes, in the presence of several i)airs of

valves in the arterial bulb, and in the presence of the optic chiasma.

The relations of the RalecomorpM with the Teleostean order of Isospon-

dyli are, however, undoubtedly very close.

(Ganoidei Holostei part Giiuther, viii, 324-325, 328-331. oXog, complete; bareov,

bone.)
ANALYSIS OF ORDERS OF HOLOSTEI.

* Vertebra} oxjistlioccelian ; maxillary bone transversely divided into several pieces.

Ginglymodi, I.

** Vertebraj amjjbicceliau ; maxillary bone not transversely divided.

Halecomorpiii, J.

Oedee I.-GINGLYMODI.
{The Gar Pilces.)

Parietals in contact. Pterotic, basis cranii, and anterior vertebrae

simple. Symplectics present. Mandible with opercular, coronoid, an-

gular, articular, and dentary bones. Third superior pharyngeal small,

l^jng on fourth. Upi)er basihyal wanting. Maxillary transversely

divided. A cartilaginous praecoracoid arch. Vertebra} opisthocoelian.

Pectoral fins with mesopterygium and five other basal elements. Tail

heterocercal. This order includes the single family Lepidosteidce.

{ycyyXu/j.d<;, hinge; dcJwur, tooth.

Family XXVIL—LEPIDOSTEID^.

{The Gar Pikes.)

Body elongate, subcylindrical, covered with hard, rhombic, ganoid

scales or plates, which are imbricated in oblique series running down-

ward and backward. Both jaws more or less elongate, spatulate or

beak-like, the upper jaw projecting beyond the lower. Premaxillary
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forming most of the margin of the npper jaw ; the maxillary transversely

divided into several i)ieces. Lower jaw composed of as many pieces as

in reptiles. Coronoid i^resent. Both jaws with an onter series of small

teeth, followed by one (or two) series of large teeth, besides which on

thejaws, vomer, and palatines are series ofsmall, close-set, rasp-like teeth.

Tongue toothless. Large teeth of the jaws conical in form, pointed and

striate, placed at right angles to the jaw. These large teeth rest, accord-

ing to Agassiz, in a rather deep furrow, protected on the outside by the

raised border of the jaw, and on the inside by a ridge of the same

nature. These teeth are pierced in the centre by a foramen, which

communicates with the maxillary canal, and through which the nerves

and blood vessels enter the pulp cavity of the tooth. The forms of the

folded layers of dentine within the teeth are peculiar. Pharyngeals

with rasp-like teeth. Tongue short, broad, emarginate, free at tip. Ex-

ternal bones of skull very hard and rugose. Eyes small. Nostrils near

the end of the upper jaw. An accessory gill on the inner side of the

opercle. Pseudobranchiae present. 'So spiracles. Gills four, a slit be-

hind the fourth. Brauchiostegals 3. Gill membranes somewhat con-

nected, free from the isthmus. Gill -rakers very short. Air-bladder cellu-

lar, lung-like, somewhat functional, communicating by a glottis with the

oesophagus. Fins with fulcra. Dorsal fin short, rather high, posterior,

nearly opposite the anal, which is similar in form. Tail heterocercal,

in the young produced as a filament beyond the caudal fin. Caudal

convex. Ventrals nearly midway between pectorals and anal. Pec-

toral and ventrals moderate, few-rayed. Vertebrae with ball-and-socket

joints {opisthocoelian). Stomach not coecal. Pyloric appendages numer-

ous. Spiral valve of intestines rudimentary. Fishes of the fresh waters

of North America. Genera 1 or 2; species probably 3 or 4, although

more than 40 have been described. These fishes are of much interest

to geologists from their relationship to extinct Ganoid types.

{Lepidosteidce Gunther, viii, 328, 331.)

* Large teeth of the upper jaw in a.single series (in adult) Lepidosteus, 49.

** Large teeth of upxier jaw in two series Litholepis, 50.

49.—IiEPH>®STElIS Lac^pfede.

Gar Fikes.

(Lepisosteus Lac^p^de, Hist. Nat. Poiss. v, 331, 1803 : type Lepisosteiis gavialk Lac. =
Eioxosseus L.)

This genus is characterized by the presence of but one row of largo

teeth m each jaw. There are in the upper jaw, first, the outer series of
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small, sliai'i), even teeth, then the series of large teeth, some of the

anterior teeth being usually movable. Next comes a series of fine

teeth, in one row in front, becoming a band behind. Then the vom-

erine teeth also in a long band, and posteriorly outside of the vomerine

band a palatine band. These bands on the roof of the mouth are fre-

quently somewhat confluent or irregular. In young specimens some

of the i)alatine teeth are often enlarged, sometimes forming a regular

series. Lower jaw with an outer series of small teeth, then a series of

large teeth, then a broad band of fine teeth on each side. No teeth on

tongue. Each of the large teeth fitting into a depression in the oj)-

posite jaw. Waters of the United States. (/;-k, scale; oVr^ov, bone.)

* Beak long and slender ; the snout more than twice the length of the rest of the

head. (Lepidosteus. )

80. Ij. OSSeus (L.) Agassiz.

—

Lonj-nosed Gar; BiU-Jhh ; Common Gar Pike.

Olivaceous, pale and somewhat silvery below. Vertical tins and pos-

terior i)art of the bod3' with round black spots, which are more distinct

in the young. Very young with a blackish lateral band. Snout a little

more than twice the length of the rest of the head, its length 15-20

times its least width. Head 3 in length ; dejith 12. D. 8 ; A. 9. ; V.

6 ; P. 10 ; Lat. 1. about G2. L. about 5 feet. Great Lakes and rivers

of the United States from Vermont to the Eio Grande
;
generally abun-

dant.*

{Esox osseus Linn. Syst. Nat. : Lepisosteus oxyurus Raf. Ichth. Oh. 73 : Lepisosteus huron-

etisis Richardson, Fauna Bor.-Amer. iii, 2'M ; Giinther, viii, 330.)

** Beak shorter and broader, little longer than the rest of the head. {Cylindro8teu8\

Rafinesque.

)

81. lA platystossius Raf.

—

Short-nosed Gar.

Colors of L. osseus or rather darker. Snout usually about one-third

longer than the rest of the head, sometimes about equal to it, its length

5-6 times its least width. Head 3J in length ; depth 8. D. 8 ; A. 8

;

V. 6 ; Lat. 1. about 5G. L. 2-3 feet. Great Lakes antl southern and

western rivers, with the x)recediug, but less abundant northward.

{Lepisosteus Xilatostomna Raliuesque, Ichth. Oh. 72; Giinther, viii, 329.)

"M. Augusto Dnm^ril (Hist. Nat. Poiss.) divides this species, as represented iu th©

Museum at Paris, into seventeen, which are distinguished by trifling differences in pro-

portions and numbers of scales. It is seldom safe to found either a species or a genus
of iishes on differences iu proportions alone.

t Rafinesque, Ichth. Oh. 1820, 72 : type Lepisosieua platoatomus Raf. {Kvlivipog, cylin-

der; uGTEov, bone.)
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50.—L.ITHOI.EPIS Rafinesque.

Alligator Gars.

CAtractosteus Rafiuesque, 1820.)

(Rafinesque, Amer. Month. Mag. iii, 447, 1818: tjpe Litholepis adamantinus Raf.)

This genus is scarcely distinct from Lepidosteus, differing only in the

presence of a second series of large teeth in the upper jaw, along the

outer margin of the palatine bones, at their junction with the premaxil-

laries. Probably but one species, in the warmer parts of the United

States, and southward to Cuba and Central America. {XiOocj stone
j

^e-k, scale.)

§2. li. tB'Bsiceelms (Blocli & Schneider) Jordan & Gilbert.

—

Alligator Gar.

Color greenish, paler below, the adult usually not sjiotted. Snout

usually not quite so long as the rest of the head, its least width con-

tained 3 J times in its length. Head 3^ in length. D. 8 ; A. 8 ; V. ;

Lat. 1. 60. Scales in an oblique series from the ventrals to middle of

back 18-20. L. 8-10 feet. Eivers of the Southern States, Cuba, Mex-

ico, and Central America ; reaching a great size.

(Jf Esox viridis Gmelin ed. Linn6, i, 1380: Esox iristoeclms Schneider ed. Bloch, 395:

Lepuostcus spatula Lacep. v, 333: Lepisosteus or Airactosteus ferox Rafinesque, Ichth.

Oh. 73: Lepidosteus manjuari Poey, M^m. Cuba, 1,273: f Airactosteus tropicus Gill, Proc.

Acad. Nat. Sci. Phila. 18(33, 172: Lepidosteus viridis Giiuther, viii, 329.)

Oedee J.-HALECOMORFHI.
{The Amias.)

Parietals in contact. Pterotic, basis cranii, and anterior veftebrae

simjjle. Mandible with opercular and coronoid. Maxillary not trans-

versely segmented, bordering the mouth. Third superior pharyngeal

lying on enlarged fourth. Upper basihyal wanting. Vertebrae amjjhi-

ccelian. Pectoral fins with mesoi^terygium and eight other elements.

This order includes only the family of Amiidce. (Ijatin lialecomorphus,

formed like a shad; in allusion to the resemblance between this group of

Ganoids and the Isospondyli.)

Family XXVIII.—AMIID^.

(The Mud-fishes.)

Body oblong, compressed behind, terete anteriorly. Head subconical,

anteriorly bluntish, slightly depressed, its superficial bones corrugated
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and very bard, scarcely covered by skin. Snout sliort, rounded. Lat-

eral margins of upper jaw formed by the maxillaries, wbich are divided

by a longitudinal suture. Jaws nearly even in froQt. Cleft of the

mouth nearly horizontal, extending beyond the small eye. Lower jaw

broad, U-shaped, the rami well separated. Between them a broad bony

l)late, with radiating stride, its posterior edge free. Jaws each with an

outer series of conical teeth, behind which in the lower is a band of

rasp-like teeth. Bands of small teeth on the vomer and pterygoids.

Palatines with a series of larger, pointed teeth. Premaxillaries not pro-

tractile. Tongue thick, scarcely free at tip. Nostrils well separated, the

anterior with a short barbel. Suborbital very narrow. A bony plate

covering the cheek, similar to the plates on the toi^ of the head. Oper-

culum with a broad dermal border. Branchiostegals 10-12. No pseu-

dobranchise nor opercular gill. No spiracle. Gills 4, a slit behind the

fourth. Gill membranes not connected, free from the isthmus. Two

peculiar, long, lanceolate, obliquely striate appendages on each side

of the isthmus, projecting backward and covered by the branchioste-

gal rays, the anterior wholly adnate to the isthmus, the posterior

free behind.* Isthmus scaleless. Gill-rakers stoutish, very short.

Scales of moderate size, rather firm, cycloid, with a membranaceous

border. Lateral line present. Dorsal fin long and low, nearly uniform

;

the posterior rays not much higher than the others; its insertion in

front of the middle line of the body, opposite the end of the i)ectoral.

Tail somewhat heterocercal (more so in the young), convex behind. No

fulcra. Anal fin short and low. Pectoral and ventral fins short and

rounded, the ventrals nearer anal than pectorals. Vertebrae amphicoe-

lian, as usual among'fishes. Abdominal and caudal parts of the ver-

tebral column subequal. Air-bladder cellular, bifid in front, lung-like,

connected by a glottis with the liharynx, and capable of assisting in

respiration. Stomach with a bliud sac 5 no i)yloric coeca. No closed

oviduct. Intestine with a rudimentary spiral valve. Fresh waters of

the United States. A single species known.

* See Wilder "On the Serrated Ajjpendages of the Throat of Amia," Proc. Amcr.

Assoc. Adv. Sci. 1876, 259, for a discussion of these curious organs.
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51.—AMIA Linnreus.

Bow-fins.

(Amiatus Eafinesque.)

(Lhin. Syst. Nat. ed. xii, 1766 : type Amia calva L.)

Oliaracters of the geuus iuclnded above. (d/Ma, ancient name of some

fish, probably the bonito, Sarda mediterranea ; said to be from a, priva-

tive, and /7.:'a, one, the fish living in schools.)

83. A. caSvaL.

—

Mud-fish; Dog-fish; Bow-fin; Grindle; "John A. Grindle" ; Lawyer

_

Dark olive or blackish above, paler below ; sides with traces of

dark reticulate markings ; lower jaw and gular plate often with round

blackish spots. Fins mostly dark, somewhat mottled. Male with a

round black spot at base of caudal above, this surrounded by an orange

or yellowish shade. In the female this spot is wanting. Lateral line

nearly median, directed slightly upward at each end. D. 48 (42-53)

;

A. 10-12; V. 7 ; Lat. 1. 67 (05-70). Head 3f in length; depth 4 to 4J.

Male about 18 inches in length ; female 24 or more. Great Lakes and

sluggish waters from Minnesota to Virginia, Florida, and Texas ; abund-

ant. A voracious fish of remarkable tenacity of life. The flesh is pecu-

liarly soft and pasty, and is of no value for food.

(Linn. Syst. Nat. ; Giinthei-, vii, 325 : Amia ocelliccmda Richardson, Fauna Bor.-Amer.

iii, 236 ((?): Amia occidentalis Dekay, New York Fauna, Fish. 2G9.)

Sdbclass PHYSOSTOMI.

{The Soft-rayed Fishes.)

Skeleton bony. Ventral fins (if present) abdominal, with the basal

segments rudimental. Parietal bones usually united. Air-bladder (if

present) connected by an air-duct with the oesophagus. Scales mostly

cycloid. Lateral line usually running low. Parietal bones uswally

united. Praecoracoid generally present. Pays of fins all soft and artic-

ulated, except occasionally one or two of the anterior rays of any fin,

which may be spinous. Lateral margins of upper jaw usually formed

by the maxillaries. Pectoral fin placed low, generally near the ventral

line.

This group corresponds essentially to the Malacopteri Ahdominales of

different authors, the Cycloidei of Professor Agassiz. Although the

typical members of this group differ in many ways from the more special-
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ized Physoclistous Teliosts, yet all the subordinate characters disappear

as we approach the poiut of union of the two groups, leaving only the

presence of the air-duct as the ultimate distinctive character of the

Physontomi. In view of this inosculation of the two groups, many

writers (following Professor Gill) have united them both into one order,

Tcleoccphali, after the exclusion of various aberrant members of each.

The retention, in some form, of groups emphasizing the difference be-

tween the spinous and the soft-rayed fishes seems to us very convenient.

(Order rhijsoxtomi Guntlier, v-viii.)

ANALYSIS OF ORDERS OF PHYSOSTOMI. *

A. Pr^coracoid arch present.

B. Symplectic bone none
;
pterotic simple ; anterior vertebra) with ossicvila audi-

tus ; 8upraoccii)ital and parietals co-ossified ; maxillary imperfect,

forming the base of a barbel; no suboperculum.-NEMAXOGXATHi, K.

BB. Symplectic bone present.

C. Anterior vertebriB co-ossified and with ossicula auditus.

Plectospoxdyli, L.

CC. Anterior vertebra) similar, distinct, without ossicula auditus.

ISOSPONDYLI, M.

AA. Praecoracoid arch none.

D. Scapular arch suspended to cranium ; a symiilectic bone
;
pterotic

and anterior vertebra) simple
;
parietals separated by supraoccipital.

Haplomi, N.

DD. Scapular arch free behind the cranium; parietals in contact; no

symplectic; maxillary bone lost or connate Exchelycephali, O.

Order K -NEMATOGNATHI.
{The Cat-fislies.)

Parietals and supraoccipital confluent. Four anterior vertebra co-

ossified, and with ossicula auditus. No mesopterygium. Basis cranii

and pterotic bone simple ; no coronoid bone. Third superior pharyn-

geal bone wanting, or small and resting on tlie fourth ; second directed

backwards. One or two pairs of basal branchihyals ; two pairs branchi-

hyals. Suboperculum wanting. Premaxillary forming mouth border

above. Interclavicles present. No scales. Skin naked or with bony

plates.

" This division is the nearest ally to the sturgeons {Chondrostei) among

Physostomous fishes, and I imagine that future discoveries will prove

that it has been derived from that division by descent. In the same

• After Cope, Trans. Amer. Phil. Soc. 1870, 452.
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way the Isospondylous fislies are nearest tlie Halecomorphl, and have

probably descended from some Crossopterygian, near the Haplistia,

through that order. The affinity of the cat-fishes to the sturgeons is

seen in the absence of symplectic, the rudimental maxillary bone, and,

as observed by Parker, in the interclavicles. There is a superficial

resemblance in the dermal bones." {Cope. 1. c, 454.)

This group comprises the Siluridcc and their relatives, now divided

into several families by Professor Gill. (v^/Jia, thread
;
yvdOoq^ jaw j from

the maxillary barbels, which are always present.)

ANALYSIS OF THE FAMILIES OF NEMATOGNATHI.

* Operculum present ; dorsal fin, if present, short, anteriorly placed. . . Silurid^e, 29.

Family XXIX.—SILURIDiE.

{The Vat-fishes.)

Body more or less elongate, naked or covered with bony plates.

!N"o true scales. Anterior part of head witli two or more barbels, the

base of the longest pair formed by the rudimentary maxillary. Margin

of upper jaw formed by premaxillaries only. Suboperculum absent

;

operculum present. Dorsal fin usually present, short, above or in front

of the ventrals. An adipose fin usually present. Anterior rays of dor-

sal and pectorals usually spinous. Air-bladder usually present, large,

and connected with tL e organ of hearing by means of the auditory ossi-

cles. Lower pharyngeals separate.

After the removal of numerous aberrant forms as distinct families,

the family of Siluridcc, as understood by Professor Gill, contains more

than 100 genera and upward of 900 species. Most of the Siluridce are

fresh-water fishes, inhabiting the rivers of warm regions, particularly

South America and Africa. Comparatively few of them are marine, and

these few are mostlj^ tropical.

Our species all belong to the division called by Dr. Giinther, Siluridce

Proteroptercc, and thus characterized

:

" The rayed dorsal is always present, short, with not more than 12

soft rays, and belongs to the abdominal portion of the vertebral column,

being placed in advance of the ventrals. The adipose fin is always

present and well developed, although frequently short. The extent of

the anal is much inferior to that of the caudal vertebral column. The

gill membranes are not confluent with the skin of the isthmus, their
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posterior margins always free, even if tliey are united with each other.

Whenever a nasal barbel is present it belongs to the posterior nostril."

(SUuridw part Giiutlier, v, 30-G5, G9-220: Heterojitcrce, ProUroptcra; and Stcno-

branchicc.)

*Auterior and posterior nostrils ronioto from each other, the posterior provided with

a barbel ; vomer and palatines toothless ; barbels 8. {Icta-

hirina'.)

a, Adipose fin keel-like, adnute to the baek; snpraoccipital bono free behind.

NoTUiius, 52.

aa. Adipose fm with its postcu'ior margin free.

b. Premaxiliary band of teeth with a lateral backward extension on each

side I'lLODicTis, 5:3.

bb. Premaxiliary band of teeth trnneate behind.

c. Candal not foiked.

d. Eyes concealed beneath the skin GnoNiAS, 54.

^ dd. Ejes normal Amicrus, 55.

cc. Caudal forked Ictalurus, 56.

** Anterior and iiosterior nostrils close together, neither with a barbel, the posterior

with a valve ; teeth on the palate. (Ara)ia!.)

e. Lower jaw with 4 barbels Arius, 57.

ec. Lower jaw wifh 2 barbels /Elurichthys, 58.

52.—NOTBJEiUS Rafinesqne.

/Stone Cats.

{Xoiurus Raf. Amer. Month. Mag. and Crit. Rev. iv, Nov. 1818, 41: type Nolurus

^a7'»s Ralinesque.

)

Body more or less elongate, anteriorly subcylindrical, thence more or

less compressed. Head above ovate and depressed. Skin very thick,

entirely concealing the bones. Snpraoccipital entirely free from the

head of the second interspinal. Eyes small. Mouth anterior, rather

large, tlie upper jaw usually more or less projecting beyond the lower.

Teeth subulate, closely aggregated in a broad band in each jaw", which

in the lower one is interrupted by a linear interval and in the upper one

is continuous. The band in the upi)er jaw is either abruptly truncated

at each end (subgenus IScMlheodes) or prolonged backward by a contin-

uation from the postero-external angle (subgenus Noturwi). Branchios-

tegals 9. Dorsal fin situated over the posterior half of the interval

between the pectoral and ventral fins, Avitli a short, sharp spine and

7 branched rays. Adipose lin long and low, more or less connected

with the accessory rays of the caudal fin, not free posteriorly, but ad-

nate to the body; tlie membrane sometinies high and continuous, soine-

tinics notclied. Caudal fm very obliiiuely truncated or romided, in-

serted on an equally obliijuely rounded base, liays rapidly decreasing

in lengtli inleriorly ; numerous rudimentary onOs present, both above

Bull. Nat. Mus. No. IG 7
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and below the caudiil peduncle. Anal fin comparatively short, and rap-

idly increasing in heij^lit for the firsthalfof its length ; it has 12-20* rays.

Ventrals rounded, and each has 1 simple and 8 branched rays. Pec-

toral fins with, a sharp spine, of different forms in the different species.

Yent at some distance in advance of the anal. Lateral liue complete.

In or above the axil of the pectoral fins is an orifice, which is the open-

ing- of the duct of a poison gland. "From it may freqnently be drawu a

solid gelatinous style ending in a tripod, each limb of which is dichoto-

mously divided into short branches of regular length." (Cope.) Size

small. Fresh waters of the United States, (vwroc, back; oopa,tiiil',

"means tail over the back", Rajinesque.)

* Premaxillary band of teeth without lateral backward processes. (Sclillbeodc8\

Bleeker.)

t Pectoral spine entire or grooved behind; adipose fin high and continuous with

the caudal.

a. Pectoral spine about half the length of the head.

§4. N. g-ya'iatias (Mitchill) Raf.

Nearly uniform yellowish brown, sometimes blackish, without trans-

verse blotches ; a narrow dark lateral streak and one or more dorsal

ones. Body comparatively short and thick. Head large, its width 3^-

4i in length of body ; depth i-5^ ; head 3^-1. Spines stout and rather

long ; that of the pectoral fin straight, grooved behind, 2|- in the distance

from snout to dorsal fin. Dorsal higher than long, inserted nearer anal

than snout. Anal 13. Jaws nearly equal, numeral process short. L.

5 inches. New York, entire Mississippi Valley, and Upper Lake region

;

rather common.

(Sil'irm (jurinus Mitchill, Amer. Month. Mag. 1818, 322; Jordan, Bull. U. S. Nat.

Mus. X, 102: Xoiurun 8iaUs Jordan, Bull. U. S. Na.t. Mus. x, 102, 1877.)

aa. Pectoral spine less than one-third the length of the head.

85. TV. IcptacaEBtSi^ls Jordan.

Color yellowish, somewhat mottled. Body slender. Head small and

narrow, longer than broad. Eye small. Upper jaw much projecting.

Spines very short and slender ; that of the dorsal not one-third the

height of the fin ; all less than one-third the length of the head ; that

of the pectoral retrorsely serrate on the outer edge, entire within. Head

4|- in body; its width oA ; depth 5J ; distance to dorsal 24
;
pectoral spine

* Throughout the account of this iamily the rudimentary rays at the front of the

anal are included in the enumeration.

+ Bleeker, Ichthyo]ogi;T3 Archipelagi Indict Prodromus, i, Siluri, 258: type Silurus

gyrinus Mitch. {Schilbe, another genus of SUurldai ; eido^; like.)
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5 in this distance; dorsal nearer anal than snout. Anal 11. numeral

jirocess very she rt. L. 3 inches. Georgia to Mississippi ; not abundant.

(Jonlau, Ann. Lye. Nat. Hist. N. Y. 1877; Jordan, 1. c. 102.)

ft I'ectoral spine serrate behind, ronghish in front; adipose fin emarginate.

hb. reetoral spines extremely strong, more than half the length of head, curved ;

their posterior serraj strong, spine-like, hooked backward, each about as

long as the diameter of the spines.

86. IV. matirHS Jordan.

Body much mottled, black and grayish. Top of head, tip of dorsal,

middle of adipose fin, and edge of caudal definitely blackish. Body with

four broad cross-blotches, one before dorsal, one behind it, one on mid-

dle of adipose fin, and one small one behind it. Adipose fin connected

with the caudal fin. Distance from snout to dorsal about 2|j in length.

I^ectoral spine 2J in this distance. Dorsal fin higher than long. Body

not very elongate nor much depressed. Dorsal region often somewhat

elevated. Depth usually 4^-5 in length; head 3^-4. Dorsal nearer

anal than tip of snout. Anal 12 or 13 rays. Pectoral spine curved and

finely i;errate without, with six strong recurved i)ectinatious within,

each neiirly as long as the diameter of the spine. Humeral process

short. L. 4 inches. Great Lakes to Minnesota and Louisiana ; com-

mon.

(Jordan, Ann. Lye. Nat. Hist. N. Y. 1877, 371 ; Jordan, 1. c. 100.)

87. N. caecatlierMS Jordan.

Color much as in N'. mhims, extensively variegated. Snout, cheeks,

and occipital region black. A black bar across front of dorsal, one be-

hind dorsal, and another across middle of adipose fin ; base of caudal

fin black. One or two narrow horizontal black bars across dorsal and

anal near their tips. Caudal vaguely barred, largely black, its tip

white. Body stout, broad forward, tapering behind. Head large, flat-

fish, 3.^ in length of body, without caudal ; depth of body 5^ in length
;

width of head 4^ in length of body. Mouth large, the upper jaw much

])rojecting; barbels rather long. Adipose fin rather high, so deeply

notched that the continuity of the fin is broken for a distance nearly

equal to the diameter of the eye. A keel on the back in front of the

adii)ose fin. Caudal fin rounded. Distance from snout to dorsal 2c| in

length of body. Pectoral spine in this distance 2 times ; in head lA.

Dorsal spine one-half the height of the fin •, 3^ times in distance from

snout to dorsal; 2.;^ in length of head. Pectinations of pectoral spine

very strong, recurved, nearly as long as the diameter of the spine.

Front of pectoral spine with sn'.all teeth turned I'orward. Fin-radii : D.
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I, G ; A. 13 ; P. I, S ; V. 0. Iluraei^al i)rocess long. L. 5 iuclies. Eivers

of North Caroliua aud East Tennessee.

(Jordan, Ann. Lye. Nat. Hist. N. Y. 1877,371; Jordan, 1. c. 101.)

hh. Pectoral spines shortish, nearly straight, less than half length of head; the serra-

tures weak, less than half the diameter of the spine ; body elongated.

§8. 'N. esaSBS Nelson.

Color brown, mottled, the fins somewhat margined with dusky.

Pectoral spine slightly retrorse-serrate without, with about G small

straight teeth within, which are not one-third the diameter of the spine

in length. Head small, not very broad, but thin and depressed ; its

width 5-6 in length of body
;
jaws nearly equal ; head 4 in length,

depth 5-6^. Dorsal scarcely higher than long. Distance from snout

to dorsal about 3 in length. Pectoral spine 3i-4 in this distance;

dorsal spine low, as near snout as anal. Anal rays 14-17. Humeral

process obscure. L. 4 inches. Wisconsin to Missouri and Kansas.

(Nelson, Bull. III. Mus. Nat. Hist. 1876, 51; Jordan, 1. c. 100.)

§9. j\. BBisagilis (Rich.) Gill & Jordan.

Color dark brown, somewhat mottled, fins all dark-edged. Body

rather elongate. Pectoral spine retrorse-serrate without, weakly ser-

rate within. Head very broad, flat, and thin, upper jaw projecting

;

head about 44* in length, depth 6. Dorsal fin one-fourth higher than

long. Distance from snout to dorsal about 2^ in length. Length of pec-

toral spine 23 in same distance. Dorsal much nearer anal than snout.

Anal rays lG-20. Humeral process conspicuous, sharp. Size large
j

reaches the length of nearly a foot, Pennsylvania to South Carolina;

common,

{Pimelodiis inaigne Richardson, Fauna Bor.-Amer. iii, 32, 1836, based on Pimelode

licree Le Sueur, Mdm. Mus. v, 155 : Pimelodiis lemmsmtus C. & V. xv, 144 : Noturm ocd-

deiitalis Giinther, v, 105 : Noturus margiimtiis (Baird) Cope, Journ. Acad. Nat. Sci.

Phila. 1869, 237; Jordan, 1. c. 100.)

**Premaxill:iry band of teeth with lateral backward processes,' as in Pilodiciis.

(Noiurus.)

9©. 1^. flavoBS Raf.

—

Stone-cat.

Color nearly uniform yellowish brown, sometimes blackish above, fins

yellow-edged. Body elongate. Head depressed, broad and flat, nearly

as broad as long. Middle region of body subcylindrical. Tail com-

pressed. Head about 4| in length ; width of head 5;^ ;
depth D§ in

length. Distance to dorsal about 3 in length. Barbels short, A strong

keel on back behind dorsal, leading to adipose fin ; adipose fin deeply

notched. Dorsal spine very short. Pectoral spine retrorsely serrate in
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front, sli*i:htl.v rough or iK'arlj' entire behind; its length 3 times in dis-

tance from snout to dorsal. Anal rays about IC. Humeral i^rocess

very short and sharp. Size very large; reaches a length of more than

a foot. Vermont to Virginia, Nebraska, and Texas ; rather common.
(Kulincsque, Amcr. Mouth. Mag. 1818, 41; Giiuthcr, v, 104; Jordan, 1. c. 99: Xotu-

rtis occideuialis Gill, Proc. Bost. Soc. Nat. Hist. 1852, 45 : Noturu.s platijLrphaluis Giiu-

ther, V, 104.)

53.—PII^ODICTIS Ealiuesque.

Mud Cats.

{Opladelus Eaf. 1820.)

(Eafinosqiic, Prodrome dc soixaiite-dix uouveaux genres, etc., Journ. Phjs. Paris, 1819,

422 : type Pilodiciis liiHO!<iis Hat'. = Siliirus olivaris Rat'.)

Body much elongated, very slender, much depressed, anteriorly

broader than high. Head large, very wide and depressed, latterly

expanded, above broadly ovate, and in profile cuneiform. Skin very

thick, entirely concealing- the skull. Snpraoccipital bone entirely free

from the head of the second interspinal. Eyes small. Mouth very

large, anterior and transverse. The lower jaw always projects beyond

the up[)er. Teeth in bioad villiform bands on the intermaxillaries aud

dentaries. The intertnaxillary band is convex anteriorly, and proceeds

to the insertion of the maxillaries, where it is abruptly angularly de-

tiected, and proceeds backward as an elongated triangular extension.

The band at the symphysis is slightly divided, and anteriorly separated

by a small triangular extension of the labial membrane. The lower

band of teeth is anteriorly semicircular and attenuated to the corners of

the mouth. There are about 12 branchiostegal rays on each side. The

dorsal lin is situated over the posterior half of the interval between the

pectorals and ventrals, and has a spine and about 7 branched rays.

The spine is rather small, an-d more or less enveloped in the thick skin.

The adipose fin is large, aud has an elongated base resting over the pos-

terior half of the anal ; it is very obese and inclines rapidly backward

;

it is rather less free posteriorly^ than in AminruH. The anal fin is small

;

it commences far behind the anus, is a little longer than high, and is

composed of about 13 rays. The caudal fin is oblong, subtruncated,

placed on a vertical basis, and with numerous accessory simple rays,

recurrent above and beneath the caudal ix'duncle. Tlie pectorals have

a bioad compressed spine, serrated or dentated on its external and in-

ternal margins, and with a i)rolonge<l Ueshy integument obliquely

striated. The ventrals are rounded and have 1) rays, 1 simple and 8

branched. One species known. (-£/«;?, mud; i/Ouq^ ii^^h..)
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Ol. P. oBivaris (Raf.) Gill & Jordan.

—

Mud Cat; Yellow Ca.t ; Bashaw; Goiijon.

Mottled brown and yellowish, the latter color often predominant;

whitish below. Body very long, slender, depressed forwards, closely

compressed behind, the head extremely flat, tbe lower jaw the longer.

Barbels short. Dorsal spine half the height of the fin. Caudal slightly

emarginate. Anal tin short, its base about one-sixth the length, its rays

12-15. Humeral process short. Size very large, reaching a weight of

50-75 pounds. Elvers of the Mississippi Valley and Southern States
;

abundant in deep, sluggish waters. A fish of unprepossessing appear-

ance, although much used as food.

{Silurus oUvaris Raf. Amer. Month. Mag. 1818, 355 : Hopladeltts olivarls Gill, Ichth.

Capt. Simpson's Expl. 187(3, 426: Pelodlchthijs oUvaris Jovdan, I.e. 95: Pimelodiis pimc-

tulattts Giintber, v, 101 : Pimclodus limosus Raf. Iclith. Oh. 07 : Pimelodus wneiis C. & V.

XV, 135.)

54.—OKOJ^IAS Cope.

Blind Cats.

(Cope, Proc. Acad. Nat. Sci. Phila. 1864, 231: type Gronias nigrilalyns Cope.)

This genus agrees with Amiurus in all respects, except that the eyes

are rudimentary and covered hy the thick skin. The single species is

probably descended from some Amiurus of the type of melas, modified

in accordance with its subterranean life. {rp(i>vy], a cavern.)

92. <J. nigriSabris Cope.

Black above
;
jaws and fins black ; sides varied with yellowish ;

belly

jjale. Eyes more or less rudimentary and concealed beneath the skin.

Jaws equal. Muzzle flat. Dorsal spine Tnidway between snout and mid-

dle of adipose fin. Barbels short. Caudal slightly emarginate. Anal

with 18 rays. Branchiostegals 10. Cave streams -(Conestoga Eiver),

Eastern Penuvsylvania.

(Cope, Proc. Acad. Nat. Sci. Phila. 1834, 231 : Amiurus nignlnhrls Jordan, 1. c. 92.)

55.—AMIURUS Rafinesque.

Cat-Jishes.

(Ameiurvs Rnfinesque, Ichth. Oh. 1820, 65: type Silurus cupreua Raf. =^ Pimelodus natalis

Le Snenr.)

Body moderately elongated, robust, anteriorly vertically ovate and

scarcely compressed ; caudal peduncle also robust, but much compressed,

and at its end evenly convex. Head large, wide, laterally expanded,

above ovate, and in profile cuneiform ; supraoccipital extended little

posteriorly and terminating in a more or less acute point, which is en-

tirely separate from the second interspinal buckler ; the skm covering
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tlie bones is thick. Ej'es rather small, not covered by the skin. Mouth

large, terminal, transverse, the iipi^er jaw in most species the longer.

Teeth subulate, aggregated in broad bands on the intermaxillaries and

deutaries ; the intermaxillary band is convex in front, of equal breadth,

and abruptly truncated near the insertion of the intermaxillaries ; the

lower dental band is anteriorly semicircular, attenuated to the angles

of the mouth. Brauchiostegal rays 8-11. Doi-sal situated over the in-

terval between the i)ectorals and veutrals, higher than long, with a

pungent spine and about branched rays. Adipose tin short, inserted

over the posterior half of the anal. Anal fin varying length, with 15-35

rays, the usual number being 20 or 21. Caudal fin short, usually trun-

cate when spread open, slightly emarginate when not expanded. Veu-

trals each with 1 simple and 7 branched rays. Pectoral fins each with

a stout spine, which is commonly retrorse-serrate behind. Lateral line

usually incomplete. Species very numerous, swarming in every pond

and sluggish streain in the Eastern United States ; one species {A. can-

tonensis) in. Chinsb. (a, privative; /^£:'oy/?o?, curtailed; the caudal fin not

notched.)

* Caudal fiu not forked, rounded or slightly emarginate.

a. Anal fin very short, its rays 15-17 (18).

b. Body comparatively long and slender.

93. A. brucsDaeflBS Jordan.

—

Green Mud Cat.

Clear olive-brown, more distinctly greenish than other cat-fishes ; a

blackish horizontal bar at base of dorsal. Body extremely elongate

;

anteriorly nearly terete. Head low, flat, and broad, upper jaw very

strongly projecting. Dorsal fiu very high, two-thirds length of head,

its spine nearer snout than adipose fin ; depth 5.^ in length. Head 3J;

its width 4; base of anal G; anal rays 10-18. Caudal sliuhtly emargi-

nate. Young much less elongate. L. 18 inches ; slenderest of the

Amiuri. Abundant in the streams of South Carolina and Eastern

Georgia (Santee to the Chattahoochee).

(.Jordan, Ann. Lye. Nat. Hist. N. Y. 1877, 3()(); Jordan, 1. c. 'J3 ; Jordan & Br.ayton,

Bull. U. S, Nat. Mus. xii, 28.)

aa. An-al fin moderate, its rays 19-22.

c. Lower jaw not i)r()jectiug beyond upper.

94. A. platycepliaSus (fJrd.) Gill.

Olivaceous, somewhat marbled, a black horizontal bar at base of dor-

sal. Head broad and flat, nearly as wide as long. Mouth very wide,

the jaws about equal. Dorsal spine nearer snout than adipose fin. B.

11 ; A. 20-22, the base of the fin 1^-5 in length. 2^orth Carolina to
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Georgia ; rather coraraou. Eesembles A. hrunneus, but less slender aud

with a difiereut mouth.

(Piimlodus platijccphalns Girard, Proc. Acad. Nat. Sci. Phila. 1859, 161 ; Jordan, 1. c.

93.)

95. A. xantBaocepEaaStns (Raf.) Gill.

Chiefly uuiform yellowish brown, often rather pale. Head about as

broad as long, 4 in length. Dorsal spine nearer adipose fin than snout,

its rays usually 19 (18-20). IMouth very broad. Body short and stout.

Barbels shorter than head. Humeral process very short, covered by

skin. Size small. Ohio Valley.

{Silurus xanthocci)Ualus Raf. Quart. Jouru. Sci. Lit. Arts, Lond. 1820, 51 ; Jordo.u, 1.

c. 42.)

96. A. DEteSas (Raf.) Jordan «& Coi>eland.

—

Ball-head.

Color almost black. Body very stout, short, aud deep, the depth 3}

to 4J in length. Head broad behind, rather contracted forward, the

front steeply elevated. Anal fin sliort and deep, of 17-19 rays, its base

nearly 5 in length, the color of the rays forming a shari> contrast with

that of the dusky membranes. Jaws nearly equal. Barbels longer

than head. Humeral process rather long, rugose. Size small. Missis-

sippi Valley to New York ; common.

{SiltirHs mclas Raf. Quart. Journ. Sci. Lit. Arts, Lond. 1820, 51 : Pimdodus cafidus

Grd. Ichth. U. S. Pac. R. R. Surv. 1858,208: Pimdodus covfuvs Grd. Proc. Acad. Ny,t

Sci. Phila. 1859, 159: Amiurus ohesus GiW, Proc. Best. Soc. N^at. Hist. 1832, 45; Jordan,

1. c. 89: Pimdodus pullus DcKay, New York Fauna, Fish. 184: Amiurus pallus Jordan,

I. c. 93.)

9^. A. EaiarDSaoratMS (Holbrooli) Jordan.

Body sharply mottled with brown, greenish, and whitish ; the color-

ation therefore singular among cat-fishes. Jaws equal, or nearly so

;

depth about 4 in length ; slope of profile very steep. Dorsal fin high

;

the spine more than half length of head. Dorsal spine nearer adipose

fin than snout. Barbels long. Branchiostegals 10. He^id 3J in length.

Anal 21. L. 15 inches. Southern Illinois to Florida. Perhaps a variety

of A. catus.

(Pimdodus marmoratus Kolbvook, Jouru. Acad. Nat. Sci. Phila. 1855, .54 : Jordan, 1. c.

89.)

9§. A. caltas (Linn.) Gill.

—

Bull-head; Horned Pout; Small Cat-fish; Sdiiiyllcill Cat;
Sacramento Cat.

Color dark yellowish brown, more or less clouded, sometimes yellow-

ish, sometimes nearly black. Body rather elongate 5 depth 4-4^ in

length. Anal fin usually with 21 or 22 rays, its base 4 in body. Dor-

sal fin inserted rather hearer adipose fin than end of snout. Upperjaw

usually distinctly longer than lower. Humeral process more than half
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the length of pectoral spine. L. 18 inches. Great Lakes, Ohio Valley,

and eastward. The common bnll-head or horned poiifc of the North

and East, abundant in every i^oud and stream ; also introduced into

the rivers of California, where it has rapidly multiplied.

( ? Silurus catus Liun. Syst. Nat. x, 305, 1758 : Pimclodus nebulosus Lo Sueur, M6m.
Mus. V, 149, 1819 : Pimclodus a.trarius DcKay, New York Fauna, Fish. 1842, 185 ; Jor-

dan, 1. c. 90.)

c^. Lower jaw projecting beyond upper.

99. A. VMBgraB'is (Thompson) Nelson.

Dark reddish brown or blackish. Body moderately elongate ; depth

4^-5 in length. Head 3.^-4. Barbel long. Mouth wide. Head longer

than broad, rather narrowed forward. Profile rather steep, pretty evenly

convex. Dorsal region more or less elevated. Lower jaw strongly pro-

jecting'. Anal rays 20. L. 18 inches. Vermont to Minnesota and south-

ward; rather common.

{Pimclodus viihjaris Thompson, Hist. Vermont, 1842, 138: Pimclodus dclcaiji Girard,

Proc. Acad. Nat. Sci. Phila. 18.^)9, IGO : Pimclodus ailurus Girard, U. S. Pac. E. R. Expl.

Fish. 1858, 210; Jordan, 1, c. 88.)

aaa. Anal fin long, of 24-27 rays, its base more than one-fourth the length.

d'. Head broad ; mouth wide.

100. A. matalis (Le Sueur) Jordan.

—

Yellow Cat.

Yellowish, greenish, or blackish. Body more or less short and chubby,

sometimes extremely obese (var. natalis), sometimes more elongate (var.

lividus). Head short and broad. Mouth wide, the jaws equal (var. livi-

dus) or the upper jaw longest (var cu]}reus). Anal rays 24-27. Great

Lake region to Virginia and Texas
;
generally abundant. Extremely

variable, and running into several varieties.*

{Pimclodus iiaialis J^o Sueur, M6m. Mna. v, 154, 1(^19; Giinther, v, 101 ; Jordan, 1. c.

8G: Silurus lividus lialiuesque, Ichth. Oh. 1820, C'5: Piinelodus felinus nt anionicnsis Grd.

U. S. Pac. R. R. Expl. x, 209, 291 : Pimclodus catus, cvprcus, et cnprcoidcs Grd. Proc.

Acad. Nat. Sci.PIiila. 18.59,159, 160: Pi'Hie?orf«s ca!«os«s Richardson, Fauna Bor.-Amer.

iii, 132: Pimclodus cujrreus Hat'. Ichth. Oh. 1820, G5.)

dd. Head elongate ; mouth narrow.

101. A- ere?jeEnBUMS Jordan. v

Color black ; belly paler ; fins and barbels black. Body rather elon-

gate, compressed, the depth about 4J in length. Dorsal region rather

elevated; the head quite long and narrowed forward, 4 times in

length of l)ody. Head more narrowed than in any of the other spe-

cies. Width of the head in front of the eye but little more than half

its length. Width of the mouth about half the length of the head.

* For a discussion of which see Jordan, Bull. U. N. Nat. Mus. x, 8G.
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Greatest width of the head contaiued about IJ times in its length.

Dorsal fin slightly nearer the snout than the adipose fin, unusually

high, its spine long, as in the species of Ictalurus. Pectoral spine very

strong, about half as long as the head. Anal tin long, deep, nearly one-

third the length of the body, and composed of 24 rays. Adipose fin

large. Caudal fin rather short, truncate behind. Jaws equal. iSupra-

occii)ital bone but little free behind. Branchial apertures rather more

restricted than usual. Eesembles I. laciistrisy but with the truncK.te

caudal of A. natalis. Elvers of Florida.

(Jordau, Bull. U. S. Nat. Mus. x, 85.)

56.—BCTAi.URUiS Rafinesqne.

Channel Cats.

(Rafiuesqne, Iclith. Oli. 1820, 61: type SihirHsjyunctatusRh&nesqne.)

Body elongated, slender, and much compressed. Head usually slen-

der and conical. The supraoccipital bone is prolonged backward, and

its emargiuated apex, in typical species, receives the acuminate anterior

ponit of the second interspinal, thus forming a continuous bony bridge

from the head to the dorsal spine. In some species, this connection is

more or less imperfect, as in Amiurus, to which genus all such species

have been hitherto referred. Mouth transverse and terminal, the up-

per jaw protruding beyond the lower. Teeth subulate, aggregated into

a short, laterally truncated band on each jaw. Branchiostegal rays 8 or

9. Dorsal fin situated over the interval between the pectoral and ven-

tral fins, higher than long, with one long spine, and usually G articulated

rays. Adipose fin pedunculated, over the posterior portion of the anal.

Anal fin long, with 20-35 rays ; it commences near the vent. Ventral

fins each with 1 simple and 7 branched rays. Pectoral fins each with a

stout spine, retrorse-serrate within, and about 9 branched rays. Caudal

fin elongated and deeply forked, with the lobes pointed, the upper fre-

quently the longer. Coloration silvery. Fresh waters of North Amer-

ica, one species southward to Guatemala;* one in Western Mexico.t

*I. mc7-idio)ialis (Giiutber) Jordan. Allied to I. furcatus, but the anal shorter, the

depth f) in length. A. 28-29. Rio Usumaeiuta, Guatemala. (Amiurus meridionalis

Gunther, v, 102.)

t/. dugcsi (Bean) J. & G. Closely allied to /. albidus, but with a narrower head (its

width 5 in length) ; the width of the premaxillary band of teeth about one-third the

length of the head ; humeral process slightly furrowed, not strongly rugose as in J.

albidus. Caudal deeply forked. Color plumbeous, silvery below. B. 8 ; D. I, (> ; A.

21 ; P. I, 8. Rio Turbio, Guanajuato, Mexico (west of the Sierra Madre). {Amiurus

dugesi Beau, Proc. U. S. Nat. Mus. ii, '304, 1879.)
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(r/Oi)^, fish; adouju,:;^ Cat; heiicemore correctly, tliougli less euphonious-

ly, Ichthcvlunis.)

a. Bony bridge from occiput to dorsal not quite coutinuous.

b. Anal tin moderate, of 20-22 rays.

lOiJ. I. lopllilBS (Cope) J, &G.

Palo olive-bluish, silvery below. Body rather stout. Head very

broad, about as wide as long, its width 3^ in length of the body. Eye 5-6

in iuterorbital width. Caudal not deeply forked. Upper jaw not much

the longer. Mouth wider than in any other cat-fish. Humeral pro-

cess stout, shortish, somewhat rugose. Anal rays 21 ; base of anal 6 in

length. L. 24 inches. Streams about Chesapeake Bay.

{Amiurm lopliius Cope, Proc. Amer. Phil. Soc. 1^:^70, 483 : Aviiurus lopMus Jordan,

1. c. 85.)

103. I. albidus (Le Sueur) J. & G.— White Cat; Channel Cat of the Fotomac.

Pale olive-bluish, silvery below. Body moderately stout. Head longer

than wide, its width 4-6 times in length. Mouth rather narrow. Upper

jaw much the longer. Eye 3-5 in iuterorbital width. Barbels long,

except nasal barbel. Caudal fin deeply forked, the upper lobe the longer.

Humeral process more than half the length of the spine, extremely

rugose. Anal rays 21 ; base of anal 4^-5 in length. Dorsal fin nearly

midway betAveen adipose fin and snout. L. 18 inches. Pennsylvania

to North Carolina.

(Pimclodus albidus Le Sueur, Mdm. Mu&. v, 148, 1819 : Pimelodus lynx Girard, Proc.

Acad. Nat. Sci. PMla. 1859, 160 : Amiurus albidus Jordan, 1. c. 84.)

bb. Anal fin long, of 23-27 rays.

104. I. lupus (Grd.) J. & G.

Dusky olivaceous, sides silvery. Body rather slender. Head narrow,

longer than broad, its width 4| in length, being less than its length

above. Dorsal spine much nearer snout than adipose fin. Base of anal

as long as head. Anal 23. Pectoral spines long and slender, dentate.

Barbels long. Supraoccipital bone almost meeting the interspinal ; its

relations therefore very close to Ictalurus punctatus. Streams of Texas.

(Pimclodi/.8 lujms Gvd. U. S. Pac. E. R. Expl. x, 211: Amiurus hqjus Jordan, 1. c. 83:

Amiurus lupus Giiutlier, v, 101.)

10.5. I. niveiveuitris (Cope) J. & G.

Similar to I. lupits, but the head broader, its widtli equal to its length

above. Dorsal spine scarcely nearer snout than adipose fin. Anal

24, shorter than head. Barbel longer than head ; humeral process very

rugose. Neuse Eiver, North Carolina.

(Amiurus nivdventria Cope, Proc. Amer. Phil. Soc. 1870, 486: Amiurus niveiventria Jor-

dan, 1. c. 83.)
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lOG. I. BacmsJiris (Walbaum) J. &G.

—

Cat-fisli of llie Lahcs; Great ForJc-tailed Cat

;

Misfii3sip2)i Cat; Florida Cat ; Flamicl-mouth Cat.

Olivaceous slaty, growing darker with age; sides pale, without dark

spots ; anal dusky edged. Body rather stouter than in I. punctatus.

Head much broader, lower, and more dejiressed than in I. punctatus,

its greatest width five-sixths its length. Interorbital space somewhat

more than. half the length of head. Width of the mouth about half

head. Eye moderate, wholly in front of middle point of head. Top of

head covered with a thicker skin than in punctatus, so that the bones

are nearly concealed. Upper surface of head quite liattish, so that the

eyes are much nearer the upper than the lower surface of the head.

Barbels long, all black, the maxillary barbel reaching beyond head.

Humeral process very short and blunt, covered by skin, a little more

than one-third the length of the pectoral spine. Caudal deeply forked,

the upper lobe rather longer and narrower than the lower. Dorsal a

little nearer snout than adipose fin. Head 4 in length ; depth 5. Dis-

tance to dorsal spine 2|. Anal base as long as head. D. I, 5 ; P. I, 9

;

A. 25. British America to Florida and Texas ; abundant in all large

bodies of water. One of the largest of the cat-fishes, reaching a weight

of 100 pounds.

( ? Gadus lacustris Walbaum, Artedi Pise. 1792, 144: ? Piniclodus lorealiti Ricliardsoa,

Fauna Bor.-Amer. Fish. 135 : fAmiunis borcalis GUutlier, v, 100 : Pimvlodtis nigri-

cans Le Sueur, M^m. Mus. v, 153, 1819: Amiurus nigricans JOTdun, 1. c. 83: Amiurus
borealis Jordan, 1. c. 84.)

hhh. Anal fiu very long, of 35 rays.

1®7. I. E>®irader®SMS (Bean) J. & G.

—

Great Cat-fish.

Bluish slate above, whitish below. Form of 1. lacustris, but the

body deeper and the head and mouth broader. Greatest depth 3| in

length. Head 3§ ; its width 4j|. Dorsal nearer snout than adipose fin.

Caudal fin not deeply forked. P. I, 11 ; A. 35. (Bean.) Mississippi

Eiver (Saint Louis). Probably the largest of the cat-fishes, the original

type 5 feet in length and weighing 150 pounds.

(A7niurus ponderosus Bean, Proc. U. S. Nat. Mus. ii, 286, 1879.)

aa. Bony bridge from occiput to dorsal fin complete and continuous.

d. Anal moderate, its rays 24-30, its base 3^4 in length of body,

10§. I. puiDictatMS (Raf.) Jor.

—

Channel Cat; White Cat.

Color light olivaceous above, the sides pale or silvery, and almost

always with irregular small, round, dark spots. Fins often with dark

edgings. Body rather long and slender, the back little elevated.

Head rather small, narrow, convex above, . so that the eye is little
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nearer the upper than the lower outline. Eye large, the middle i)oint

of tlie length of the head being near its posterior margin. Mouth

rather small. Barbels long. Spines long. Sliin thin. Humeral pro-

cess long and slender, more than half the length of the pectoral spine,

which is strongly serrated behind. Head 4; depth 5. Anal 25-29.

Eivers of the Southern and Western States, from Montana to Ver-

mont, Mexico, and Georgia
;
generally abundant in the channels of the

larger streams. It reaches a weight of 20-25 pounds. Variable.

(Silurus jmnctatus Raf, Amer. Mouth. Mag. 1818, 359; Jordan, 1. c. 76: Pimelodus

coerulesceiis Raf. Ichth. Oh. 03: Pimelodus caitdafurcatus Le Sueur, Mdru. Mus. v, 152:

Aminrus caudcrfurcatus Giiuther, v, 102 : Pimelodus furcifer, gracilis, viilpes, olivaceus,

houghi, megalops, graciosus, hammondi, notatus, etc. Auct. : Ictalurus beadlei and siwp-

8oni Gill: Ichthcelurus roiustus Jordan, 1. c. 76.)

dd. Anal fin very long, Its rays 32-34.

1®9. I. fwrcsatMS (Cuv. & Val.) Gill.

Color silvery, plain or somewhat spotted. Anal fin extremely elon-

gate, its base nearly one-third the length of the body (without caudal)

;

its rays 32-34: in number. 'Eye small, wholly anterior, the middle of

the head being entirely behind its posterior margin. Head small, about

4i in length ; depth 4 in adults to 5^ in younger specimens Slope from

dorsal to snout somewhat concave, especially in adults. Pectoral spine

rather long; humeral spine stout, shortish, not reaching middle of

pectoral spine. Skin thin. Size rather small. Ohio to Iowa and

Texas ; not very common.

{Pimelodus furcatus Cuv. & Val. xv, 133, 1840 : Amiiirus furcalus Giiuther, v, 103

.

Jordan, 1. c. 75.)

Sy.—ARIUS Cuvier & Valenciennes.

Sea Cat-fish.

(Cuvier& Valenciennes, Hist. Nat. Poiss. xv, 53, 1840 : type Pimelodus arius Buchanan.)

Body more or less elongate, subterete. Head subconical, armed with

a bony shield above, behind which are usually two others, the posterior

at the base of the dorsal spine. Sliull with a fontanelle. Mouth not

large, the upper jaw the longer. Teeth villiform or granular, in a band

in each jaw. Teeth in one or two patches each on the vomer and pala-

tines, all of them sometimes confluent into one band. Barbels (5 (the

nostrils without barbel), close together, the posterior witli a valve.

Eyes with a free orbital margin. Dorsal fin short, in front of the ven-

trals, with a pungent spine and 7 rays. Adij ose fin Avell developed,

posteriorly free. Caudal fin deeply forked. Anal fin short. Pectorals

each with a spine. Ventral rays 6. Skin smooth, naked, except on the
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occipital and nuchal regions, which are armed with bony bucklers.

Marine cat-fishes. Species very numerous in the tropical seas. This

group has been divided into many genera, the value of which we are

unable to determine. Our common si^ecies is not a typical Arms^ but the

genus to which it belongs has not been properly defined. (From AH
gagora, the Bengalese name of the typical si)ecies.)

a. Teeth all villiform, in a large rounded patch on each palatine and a small one on

each side of the vomer, these patches all distinct
;

posterior buckler small.

{Ariopsis* Gill.)

110. A. felis (Linn6) J. &. G.—Sea Cat-fish.

Steel-blue, sides and belly silvery. Body rather elongate, not com-

pressed, tapering into the slender tail. Head subconic, depressed, flat-

tish above. Maxillary barbel nearly as long as the head. Mouth small.

Eye moderate, just in front of the middle of the head. Gill membranes

broadly united, partly joined to the isthmus, forming a narrow, free fold

across it. A small, bony, granulated buckler, broader than long, in front

of base of dorsal spine ; then a much larger nuchal shield with a me-

dian keel, and a still larger occipital shield with a median furrow. A
low fleshy keel along the back. Humeral i^rocess nearly half the length

of the pectoral spine. Caudal deeply forked, the upi)er lobe the longer.

Head 3| ; depth 5. D. I, 7, its spine not filamentous, serrate in front

;

P. I, 6; A. 16. L. 24 inches. Cape Cod to Florida; common south-

ward.

{Sihirus felis Linn^, Syst. Nat. : Arius milberti Cuv. & Val. xv, 74 : Arius milherti

Gunther, v, 155.)

111. A. eqwestris Baird & Girard.

Similar, but with the spines higher and the maxillary barbels much

longer, reaching to the middle of the pectorals. Pectorals reaching to

last ray of dorsal. Dentition and character of the cephalic bucklers

undescribed. Head 4. D. I, 7 ; A. IG ; P. I, 0. Coast of Texas ; a

doubtful species.

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1855, 26; Giinther, v, 173.)

58.—^LrUKICIITTHYS Baird & Girard.

Sea Cat-fishes.

{Ailurichflnjs Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854,26: type SiJurjis mari-

nils Mitchill.)

Body rather elongate, little compressed. Head depressed, broad

above. Mouth large, the upperjaw the longer. Teeth all villiform ; those

on the vomer and palatines forming a more or less perfectly crescent-

* Ario])sis et Notarius Gill, Proc. Acad. Nat. Sci. Phila. 1663, 171 : type Arius milberti

C. & V. iArius; uipig, appearance.)
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shaped band. Barbels 4. Maxillary barbels band-like, verj- long. Chiu

with two short barbels. Nostrils close together, the posterior with a

valve; nnchal region with a granulated, bony buckler. Fontanelle

large, well forward. Dorsal fin short, in front of the ventrals, with 1

sharp spine and 7 rays. Pectorals with a similar spine ; both pectoral

and dorsal spines ending in a long, striated, band-like filament. Adipose

fin moderate, free behifid. Caudal fin widely forked. Anal moderate

or rather long. Ventral rays G. Gill membranes somewhat connected.

Tropical waters of America; the si^ecies all marine, [al'/.oupoq, cat;

ix(^0<;, fish.)

112. JE. marinus (Mitchill) B. & G.—Sea Cat-fish; Gaff-top-sail.

Dusky bluish, silvery below. Head rather short and broad, rounded

anteriorly. Eye rather large, low, anterior. Occipital buckler subtrian-

gular, tapering behind. Maxillary barbels extending about to the end of

the pectoral spine. Pectoral spine longer than the dorsal si)ine, two-

thirds the length of the head, its filament reaching the vent. Dorsal

filament reaching adipose fin. Upper lobe of caudal much the longer.

Anal fin falcate. Band of palatine teeth nearly continuous. Head 4^.

D. I, 7 ; A. 23; P. I, 12; B. 6; Vert. 20 + 30. Cape Cod to Mexico;

common southward,

{Silurus marinns Mitahill, Trans. Lit. & Phil. Soc. N. Y. 1,433; Giiuther, v, 178.)

Okder L.-PLECT0S1'()NDYLI.
{The Plectospondylous Fishes.)

Physostomous fishes with the parietals broad, distinct
;
pterotic nor-

mal; symplectic present; opercular bones all present; no interclavi-

cles, and the four anterior vertebrae much modified and with ossicula

auditus. This group consists principally of fresh-water fishes, and in-

cludes about six families. Two strongly marked divisions are included

in it, the one the suborder Ecentognathi of Professor Gill, and the other

the Characins, referred by Professor Gill to the Isospondyli. The Chara-

cins resemble the Isospondyli in general appearance and in the structure

of the pharyngeals, but differ in the modification of the anterior ver-

tebrse. (ttAsz-o?, joined together; c-ovduXoi;, vertebne.)

ANALYSIS OF FAMILIES OF PLECTOSPONDYLI.

* Brain case produced lietwcen orbits ; basis cranii simple ; only two superior pharyn-

geal bones; lower ])haryn}reals ialcif'orin, parallel with the gill-arehes
;
jaws

toothless. (Eveniof/nathi.*)

* ev, well ; hrbg, within
;
yvddog, jaw.
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a. Basal brancMhyals 2; pharyngeal teeth numerous, pectinate; maxillaries

forming part of the margin of the upper jaw CATOSTOMiDiE, 30.

aa. Basal branchihyals 3 ;
pharyngeal teeth few ; margin of upper jaw formed by

premasillaries alone Cyprinid^, 31.

** Brain case not produced between orbits ; basis cranii double, sometimes with mus-
cular canal ; 4 to 1 superior pharyngeal bones ; lower pharyngeals not falci-

form; 3 basal branchihyals; teeth iu j aws often present. (Charadni.)

Characinid/E, 32.

Family XXX.—CATOSTOMID^.

{The Suckers.)

Body oblong or elongate, usually more or less compressed. Head

more or less conoid. Opercles normally developed. Nostrils double.

No barbels. Mouth large or small, usually protractile and with fleshy

lips. Margin of ui^per jaw formed in the middle by the small premax-

illaries, and on the side by the maxillaries. Jaws toothless. Lower

pharyngeal bones falciform, armed with a row of numerous comb-like

teeth. Branchiostegals 3. Gill membranes more or less united to the

isthmus, restricting the gill-openings to the sides. Gills 4, a slit be-

hind the fourth. Pseudobrancbite present. Scales cycloid, large or

small. Lateral line decurved, sometimes wanting. Head naked. Fins

not scaly. Dorsal fin comparatively long (of 11-50 rays), without true

spine. Anal fin short. Caudal fin more or less forked. Ventrals ab-

dominal, with about 10 rays. Pectoral fins placed low, without spine.

No adipose fin. Belly not serrated. Alimentary canal long. Stomach

simple. No pyloric coeca. Air-bladder large, divided into two or three

parts by transverse constrictions, not surrounded by a bony capsnle.

Genera 14 or fewer; species about 60 ; inhabiting the fresh waters of

North America, two species in Eastern Asia. They are not much valued

as food fishes, the flesh being flavorless and full of small bones.

(Cyprinidw, group Catostomina Giinther, vii, 12-24.)

* Dorsal fin elongate, its develojied rays 25-50 iu number ; air-bladder in two parts,

t Fontanelle present ; body ovate ; scales large, {Bubalichthyince.)

a. Dorsal rays 24-33.

&. Mouth large, terminal, protractile forwards; lips thin
;
j)haryugeal bones and

teeth weak Ictiobus, 59.

bh. Mouth smaller, inferior, protractile downwards,

c. Pharyngeal bones strong, the te^th comparatively coarse and large, in-

creasing iu size downwards Bubalichtiiys, 60'.

cc. Pharyngeal bones narrow, with the teeth thin and weak . . Carpiodes, G1.

tf Fontanelle obliterated by the union of the parietal bones ; body elongate. (Cyclep-

tince.)

d. Mouth small, inferior, with thick papillose lips ; scales rather small.

Cycleptus, 62.
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** Dorsal fin short, with 10-18 rays. (Catostomhia;.)

e. Air-bladder in two parts.

/. Lateral liuc complete and continuous ; scales small, 55-115 in tlio

lateral line.

q. Fontanelle none Paxtosteus, G3,

gg. Fontanelle present.

h. Mouth inferior, small, -with thick papillose Ii])s.

Catostomus, G4.

hh. Mouth very large, terminal, oblique ; lips thin and nearly smooth.

t. Pharyngeal bones moderate, with teeth of medium size.

Chasmistes, 65.

ii. Pharyngeal bones slender, with very numerous, minute teeth.

LiPOMYZOX, 66.

ff. Lateral line interrupted or wanting; scales large (40-50 in a longi-

tudinal series).

g. Lateral line entirely wanting Erimyzox, G7.

gg. Lateral line more or less developed.. Minytrema, 68.

ee. Air-bladder in three parts ; fontanelle xiresent ; scales large ; lateral

line comi)lete.

j. Mouth normal, the lower lip entire or merely lobed.

k. Pharyngeal bones moderate, the teeth compressed, grad-

ually larger downw^ards; mouth moderate or small, the
lips usually plicate Moxostoma, 69.

kk. Pharyngeal bones very strong, with the lower teeth much
enlarged, subcylindrical and truncate, the teeth of the
upper part of the bone small and compressed ; mouth large,

somewhat oblique, with very thick lips.

Placopharyxx, 70.

jj. Mouth singular, the upper lip not jirotractile, greatly en-

larged, the lower lip developed as two separate lobes,

pharyngeal bones and teeth ordinary Quassilabia, 71.

59.—ICTHOBfJS Eafiuesque.

Buffalo-Jishes.

(Eafiuesque, Ichth. Oh. 1820, 55: type Amhlodon hnhalus Raf.)

Head very large and strong, wide aud deep
; its lengtli 3i-3^ in that

of tlie body ; its upper surface broad and depressed. Eye moderate,

wliolly anterior in x>osition, the middle of the head being entirely behind

it ; suborbital bon6s proportionately narrow, rontanelle large, well

«)l)en. Opercular apparatus largely developed; the suboperculum

broad ; the operculum broad, strongly furrowed. Mouth very large for a

sucker, terminal, protracjjile forwards; the middle of the premaxillaries

nearly on tlie line of the middle ofthe eye; the posterior edge of the maxil-

lary extending about to the line of the nostrils. Mandible very strong,

oblique, placed at an angle of 45° or more when the mouth is closed, its

posterior end extending to beyond opposite the front of the eye, its

length a little less than one-third that of the head. Lips very little de-

veloped
; the upper narrow and smooth, scarcely appreciable; the lower

narrow, rather full on the sides, but reduced to a narrow rim in front,

Bull. Nat. Mus. No. KJ 8
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eutirel}^ destitute both of papilla3 and plicae. Jaws without cartilagi-

nous sheath. Muciferous system of head well de\eloped. Isthmus nar-

row. Pharyngeal bones rather weak, the outer surface of the arch

standing outwards and presenting a porous outer margin. The pedun-

cle of the symphysis is much longer proportionally and more pointed

than in Carpiodes and Biihalichtliys. The teeth are very numerous, small,

thin, and compressed as in Carpiodes^ but the lower ones are gradually

larger than the upper ones. Their inner edge is slanting outwards,

and not uniformly arched as in BuhalicMliys^ or truncate as in Ci/deptus,

the innermost margin rising somewhat in the shape of a i)rojecting cusp.

Gill-rakers of anterior arch long and slender above, becoming shorter

downwards. Body heavy, robust, not especially arched above nor

greatly compressed, the form somewhat elliptical ; the depth 2i-3i in

the length of the body. Scales large, thick, nearly equal over the body,

their i^osterior edges somewhat serrate ; the lateral line well develoi)ed,

but not as distinct as in Carpiodes, slightly decurved anteriorly; the

number of scales in its course 36-42 ; 13-15 in a transverse series from

dorsal to ventrals. Dorsal fin with an elongate basis, its number of

rays 25-30; anterior rays somewhat elevated, their length about half

that of the base of the fin. Caudal not much forked. Anal fin not

much elevated, its rays about 9 in number. Pectorals and veiitrals

moderate, the latter with about 10 rays. Sexual peculiarities, if any, un-

known. Coloration dark, not silvery. Air-bladder with two chambers.

Size very large. A shigle species known. {l/Oug, ^»h; ,3our, butiVilo.)

113. I. huhalus (Rid.) Ag.—Eed-mouth Buffalo-fish.

Body robust, moderately compressed, the outline somewhat elliptical,

but the back rather more curved than the belly; depth 2i-3i in length.

Head very large and thick, 3^ in length of body. Opercular apparatus

very strong, the operculum itself forming nearly half the length of the

bead. Scales very large. Develojied rays of the dorsal 27-29 ; anal rays

9 ; ventrals 10. Scales 7-37 to 41-G. Coloration dull brownish olive,

not silvery. Fins dusky. Size very large ; reaches a length of nearly

3 feet and a weight of 20-30 pounds. Mississippi Valley
;
generally

abundant in the larger streams.

{Amhlodon huhalus Raf. Jonrn. Pliys. 1818, 421 ; Agassiz, Amer. Journ. Sci. Arts, 1854,

19G : Sclerof/nathtis cijprinella C &V. Hist. Nat. Poiss. 1844, 477: ^Ichthyohns cijanellus

Nelson, Bull. 111. Mus. Nat. Hist, i, 49: Ichthyobus hubalns Jordau, Bull. U. S. Nat.

Mus. xii, 214: Sclcrognatlms cyprinclla Giinther, vii, 24.)

* See Jordau, Bull. U. S. Nat. Mus. xii, 207. There lias beeu perhaps a confusion

among Mr. Nelson's types of this species. One sent by him to us is an Ictiobus.
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60.—BIJBAI.I€IITII1 S Agassisi.

Buffalo-Jishes.

(Agassiz, Amor. Jonra. Sci. Arts, 1855, 192: type Carpiodcs nrus Ag.)

Head moderate or rather large deep and thick, its superior outline

rapidly rising; its length about 4 in that of the body. Eye moderate,

median or rather anterior in j)osition. Suborbital bones comparatively

narrow. Fontanelle always present and widely open. Mouth moderate

or sTiiiill, more or less inferior; the mandible short, little oblique, or

typically quite horizontal ; the mandible less than one-third the length

of the head ; the premaxillaries in the closed mouth below the level of

the lower part of the orbit. Lips rather thin, thicker than in Ictiobus,

the upjier i)rotractile, narrow, plicate, the jilicse sometimes broken ux>

into granules ; lower lip comparatively full (for a buffalo- fish), faintly

I)licate, the plicae broken up into granules, the lower lip having the gen-

eral fi -shaped form seen in Carpiodes. Jaws without cartilaginous

sheath. Muciferous system well developed. Opercular apparatus well

developed, but less so than in Ictiohvs; the operculum strongly rugose

;

isthnnis moderate. Pharyngeal bones triangular, with large teeth,

which increase in size from above downwards. Teeth compressed, their

grinding edge blunt, slightly arched in the middle, and provided with a

little cusp along the inner margin, which is hardly detached from the

crown, and does not rise above the surface. Gill-rakers of anterior arch

slender and stiff above, growing shorter downwards. Body ovate or

oblong; the dorsal outline more or less arched; the sides of the body

compressed ; the ventral outline curved also, but to a less degree. Scales

very large, about equal over the body, their posterior ontlines somewhat

serrate. Lateral line well developed, nearly straight, with 35-42 scales

;

12-14 in a cross-series from ventrals to dorsal. Dorsal fin beginning

near the middle of tie body, somewhat in advance of the ventrals; its

anterior rays elevated, their height about equal to half the base of the

fiu, the number of rays in the dorsal tin ranging from 25 to 30. Caudal

fin well forked, the lobes about equal, not falcate. Anal fin comi)ara-

tively long and rather low, of 8 or 9 developed rays. Ventrals moder-

ate, 10-rayed. Pectorals ratlier short. Sexual peculiarities, if any, un-

known. Coloration dull dark brown, nearly plain, not silvery. Fins oli-

vaceous or more or less dusky. Air-bladder with two chambers. Size

quite large. This genus is closely related to Ictiohus, difiering only in
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the somewhat strouger teeth. The two genera, with perhaps Carpiodcs

also, should probably be reunited. Three species are known, two in the

United States and a third in Central America.* {[iooiSaXo:;, buffalo;

i/Ouc, fish.)

114. B. uras Ag.

—

Big-mouthed Buffalo.

Body much less elevated and less compressed than in B. alfus,

the back not at all carinated ; axis of body above ventrals about at the

lateral line, and but very little farther from the dorsal outline than from

the ventral ; depth 3-34 ^^ length. Head very stout, strongly trans-

versely convex, thicker, larger, and less pointed than in the other,

about 4 in length. Eye about equal to snout, 5^ in head, much smaller

than in B. altus. Mouth large, considerably oblique, opening well for-

wards. Mandible longer than eye. Premaxillary somewhat below sub-

orbital. Dorsal fin lower and less rapidly depressed than in the next,

the longest ray scarcely* half the length of the base of the fin. Anal fin

rounded ; its rays not rapidly shortened ; the middle ones not much

shorter than the longest. Colors very dark; fins all black. Scales

8_41_7j D. 30; A. 10. Mississippi Valley ; in the larger streams.

(Carpiodcs urus Agassiz, Amer. Journ. Sci. Arts, 1854, 355: BulaUclitlujs urus, niger,

et honasus Agassiz, Amer. Journ. Sci. Arts, 1855,193-195; Jordan, 1. c. 209.)

115. B. attllS Nelson.

—

SmaU-mouthed Buffalo.

Body considerably elevated and compressed above ; the dorsal region

subcarinate ; belly thicker ; depth 2|-2f in length ; axis of body aboA^e

the ventrals, below the lateral line, and nearly twic^e as fiir from the back

as from the belly. Head moderate, triangular in outline when viewed

from the side, 4 in length. Eye equal to snout, 4-5 in length of head,

much larger than in B. nrus. Mouth quite small, notably smaller and

more inferior than in B. tirus. Mandible about equal to eye. Dorsal

fin elevated in front and rapidly declined, the highest ray reaching

much beyond the nuddle of the fin, the seventh ray about half the

length of the third or longest. Anal rays rapidly shortened behind, the

middle rays much shorter than the first long ones. Scales 8-39-G;

*J3. meridiovalis (Giintlier) Jordan. Moutli small, inferior, slightly corrugated.

Depth 3^3i^ in length. Head 4-4-}, not much longer than high, l^ye rather small,

one-fifth of the length of the head and two-tifths that of the snout. Suborbitals nar-

row. Anterior dorsal rays not much produced, shorter than the head. Caudal forked.

Origin of ventral vertically beloAv the fourth dorsal ray. Pectoral fin not extending

to ventrals. There are 5 longitudinal series of scales between the lateral line and

the root of the ventral. Coloration uniform. Scales 7-38-7 ; D. 29 ; A. 10. Rio Usu-

macinta, Guatemala. {Giintlier.) {Sderognatlms mcrldionalis Giinther, vii, 23.)
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]). 29; A. 10; Y. 10. Coloration paler; tlie lower fins slightly dusky.

Mississiiipi Valley and southward; generally abundant.

{Caiosfonius buhalits Kirtland, Rep. Zool. Ohio, 1838, 168, not of Ilafinesciuc : Biiba-

lichthys buhuhis Agassiz, Amer. Journ. Sci. Arts, 1855, 195 : BubaUchthys buhaluH Jordan,

1. c. 200: SvlcrotjnaihiiH urtis Giintlier, vii,22; B. alius Nelson MSS. in Jordan, Proc.

Acad. Nat. Sci. Pliila. Ib77, 7:5; apparently the oldest tenable name, certainly belong-

ing to the si)ecies.)

61.—CARPIODES Rafinesque.

Carj) Sucliers.

{Selcrognathus Valenciennes.)

(Rafinesque, Ichth. Oh. 1820, 56: type CatoHtonius cyprinus Le Sueur.)

Head comparatively short and deep, sometimes conic, sometimes

blunt; its length ranging from 3i to 5 in that of the body; its upper

surface always rounded. Eye moderate, median or anterior in jDOsi-

tion. Suborbital bones well developed, their depth about half that of the

fleshy portion of the cheek below. Fontanelle always present, well de-

veloped. Mouth always small, horizontal and inferior; the mandible

less than one-third the length of the head ; the lips thin, the upper pro-

tractile, narrow, the lower quite narrow, /^-shaped, or rather fj -shaped,

behind ; both lips feebly plicate or nearly smooth, the plicoe often more

or less broken uj). Jaws without cartilaginous sheath. Muciferous

system moderately developed. Opercular apparatus well developed;

the subopercle broad ; the operculum in the adult more or less rugose.

Isthmus moderate. Pharyngeal bones remarkably thin and laterally

compressed, with a shallow furrow along the anterior margin on the in-

side, and another more central one on the outline of the enlarged sur-

faces. Teeth very small, compressed, nearly equally thin along the

whole inner edge of the bone, forming a fine, comb-like crest of minute

serratures; their cutting edge rises above the inner margin into a

prominent ])oint. Gill-rakers of anterior arch slender and stiff above,

becoming reduced downwards. Body ovate or oblong; the dorsal outline

more or less arclied; the ventral outline more nearly straight; the depth

from half to one-third the length ; the sides compressed, the back nota-

bly so, forming a sort of carina. Caudal peduncle short and deep.

Scales large, about equal over the body, their posterior margins slightly

serrate ; lateral line well developed, nearly straight, with 31-41 scales

;

12-15 scales in a cross-row from dorsal to ventrals. Dorsal fin begin-

ning near the middle of the body, somewhat in advance of ventrals,

falcate ; its anterior rays elevated and often filamentous, their height

ranging from ^ to IJ the length of the base of the fin; the number of
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developed rays ranging from 23 to 30. Caudal fin well forked, the

lobes equal. Anal fin comparatively long and low, emarginate (in

males), its number of developed rays usually 8. Ventrals sbortisli,

with usually 10 rays. Pectorals short. Sexual peculiarities little

marked ; in some species, at least, the males in spring hove the snout

minutely tuberculate. Coloration always plain
;
jiale olivaceous above,

white below, but hardly silvery, the fins all partaking of the color of

the region to which thej belong. Air-bladder with two chambers.

Size medium or rather large. This genus is very close to Ictiobus and

Buhalichthys. Its species are numerous and very difiicult to determine.

All belong to the United States. (Latin carpiodes, cari^-like.)

* Dorsal fin with the anterior rays more or less shortened, their length one-half to

two-thirds that of the hase of the fin; muzzle more or less conic and pro-

jecting.

a. Head short, 4-5 in length.

116. C carpio (Raf.) Jordan.— Ca)7) SucJcer.

Head comparatively short, its length contained 4-5 times in the

length of the body. Body more fusiform than in the others, compressed,

but not much arched, the depth 2§-3 times in the length. Anterior

rays of dorsal short, notably thickened and osseous at base, especially

in the adult; the first ray nearer the end of the muzzle than the base

of the caudal fin, the longest ray a little more than half the base of the

fiu; caudal moderately forked. Eye medium, anterior, 4i in head.

Muzzle short, but i^rojecting much beyond mouth. D. 30 ; Lat. 1. 36.

Size largest of the genus. Mississippi Valley
;
generally abundant.

{Catostomus carpio Rafinesque, Ichth. Oh. 1820,56; Jordan, 1. c. 200: Carpiodes tium-

mifer Cope, Proc. Amer. Phil. Soc. Phila. 1870,484.)

aa. Head intermediate, its length contained about 4 times (3f-43t) in that of hodj^

;

anterior rays of dorsal not thickened at base.

IIY. C. tamidus B. & G.

—

Carp Sucker.

Body elongate, not much elevated ; the depth 2^ in length. Head

3£—4; the muzzle prominent, but rather bluutish. Front scarcely con-

cave above eyes, the profile forming a somewhat uniform curve. Eye

small, nearly G in head. Anterior rays of dorsal moderately elevated,

less than three-fourths the length of the fin
; the first ray nearly mid-

way between snout and base of caudal. Caudal lobes blunt ; subor-

bitals narrow, small. Scales 6-37-5 ; D. 24-27
; A. 8 ; V. 10. Ohio to

the Eio Grande and Upper Missouri; common. Distinguished from
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the preceding by the mnch smaller eye. This description is based ou

si)eciinens from Wabash River.

(Caiyiodcti cijprinus* Jordan, 1. c. 198: Carpiodes tumidus Baird & Girard, Pi-oc. Acad.

Nat. Sci. Pliila. 1854,28: Carjnodes damalis Girard, Proc. Acad. Nat. Sci. PliLla. 185G,

170: Carpiodes grmji Cope, Proc. Amer. Phil. Soc. Pbila. 1870,482.)

118. C tCiosnpsoni Agassiz.

—

Lulce Carp.

Body stout, short, the back much arched, the depth 2h iu length.

Ilead 4 to 4]; in length, the muzzle moderately pointed. Dorsal rays

considerably elevated, two-thirds as long as base of fin. Eye small, 5^

iu head. Tip of lower jaw much in advance of nostrils, maxillary

reaching line of orbit. Anterior suborbital large, deep, roundish. Ori-

gin of dorsal about midway of body. Scales rather closely imbricated,

8-39 to 41-C ; D. 27 ; A. 7 ; V. 10. Great Lake region ; abundant. Per-

haps identical with the preceding.

(Agassiz, Amer. Jourii. Sci. Arts, 1855, 191 ; Jordau, 1. c. 198.)

aaa. Head loug, about 3^ iu length.

119. C. bisOBi Agassiz.

Head long, contained about 3i times in length to base of caudal.

Muzzle elongate-conic, so that the eye is nearly median, the middle of

the length of the head falling in front of its posterior margin. Body not

much arched, depth 3 iu length. Anterior rays of dorsal pretty high,

not nuich shorter than the base of the fin, not thickened at base. Lips

well developed. Eye large, 4i in head. Scales 7-40-5 ; D. 27 ; A. 7
;

V. 10. Mississippi Valley.

(Agassiz, Amer. Jonrn. Sci. Arts, 1854, 356 ; Cope, Proc. Amer. Phil. Soc. Phila.

1870, 483; Jordau, 1. c. 197.)

** Dorsal fiu with the anterior rays very much elevated and attenuated, about cn[ual-

liug, or more usually exceeding, the length of the base of the fin.

laO. C cypriEJMSt (Le Sueur) Agassiz.

—

Quillback; Spcar-fish; Sail-fisli; Slcimbaclc.

IMuzzlc conic, projecting, obtusely pointed, tip of the mandible reach-

ing to opposite nostrils ; maxillary reaching to opposite front of orbit.

Anterior suborbital as deep as long. . Head 3^4 in length. Eye large,

Sh~H- in length of head. Body much arched above, the depth 2;i-2i

in length. First ray of dorsal usually nearer muzzle than base of

*The original C'afos<o?nMS cyprinus was described from tributaries of Chesapeake
Bay. It cannot bo the present species, as the dorsal is described and figured as

strongly falcate and the caudal deeply forked. We have seeu no specimens Irom tho
original locality.

+ Possibly two or three species are here included: rc?(/er, with the anterior dorsal

rays longer than the fin ; c^;;r(n us, with them somewhat shorter; and cutisanscrinua,

with a blunter snout and the dorsal rays very loug.
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caudal. Caudal deeply forked, its lobes slender, the upper the longer.

Scales 7-37-5 ; D. 2G or 27. Chesapeake Bay to Mississippi Valley

;

generally abundant.

(? Catostomus cyprinus Le Sueur, Journ. Acad. Nat. Sci. Phila. 1817, 91 ; Giiuther, vii,

12 : Cafostomns velifer Rafinesque, Ichtli. Oh. 18'20, 56 : Carinodes velifer Cope, Proc.

Amer. Phil. Soc. Piiila. 1870, 482 : Carpiodes velifer Jordan, 1. c. 193: Carpiodes cutisan-

serinus Coiie, Proc. Amer. Phil. Soc. Phila. 1870, 481 : Carpiodes cullsanserinus Jordan,

1. c. 190 : Carpiodes svlene Cope, Proc. Amer. Phil. Soc. Phila. 1870, 41.)

121. C. dfllforcsaBS Cope,

Muzzle exceedingly blunt, so that the anterior edge of the mandible is

in line with the anterior rim of the orbit, and the maxillary reaches to

the anterior edge of the pui^il. Anterior suborbital deeper than long.

Head 4^ in length. Eye quite large, 31-4 in head. Body arched, the

deptli somewhat less than half the length. First ray of dorsal nearer

muzzle than base of caudal. Scales G-35-4 ; D. 24 j A. 8 ; Y. 9. Ohio

Valley ; not common. Perhaps a deformity of the preceding.

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 480; Jordan, 1. c. 195.)

62.—CYCLEPTfJS Rafiuesaue.

Black Horse. *

(Rafinesque, Journ. Phys. Chim. Hist. Nat. Paris, 1819, 421 : type Cycleptus nigres-

cens Raf. = Catostomus elongatus Le Sueur.)

Head very small, short and slender, its length contained 6-7 times in

that of the body ; its upper surface rounded. Eye small, behind the

middle of the head ; not veiy high up, its length 6-8 in that of the head.

Suborbital bones small and narrow. Eontanelle entirely obliterated by

the union of the i^arietal bones. Mouth small, entirely inferior, over-

lapped by the projecting snout; the upper lip thick, i^endent, covered

with 3-5 rows of tubercles, the outer quite large, the inner small ; lower

lip moderate, formed somewhat as in Catostomus, but less full, incised

behind. Jaws with rudimentary cartilaginous sheath. Muciferous sys-

tem not greatly developed. Opercular apparatus not greatly devel-

oped; the operculum smooth and narrow. Isthmus moderate. Gill-

rakers moderately long, soft. Pharyngeal bones strong ; the teeth stout,

increasing in size downwards, rather wide apart. Body elongate, mod-

erately compressed, not much elevated; the caudal peduncle long ; the

greatest depth contained 4-6 times in length. Scales moderate, about

equal over the body, not closely imbricated, with wide, exposed sur-

faces, the number in the lateral line from 55-60, and about 17 in a trans-

verse series from dorsal to ventrals. Edges of scales crenate. Later

line vv'ell developed, nearly straight. Fins rather large, dorsal fin be

a,a.
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giuuing in front of ventrals and ending just before anal, of about 30 rays,

strongly falcate in front, the first and second developed rays in length

more than half the length of the base of the fin, the raj's rapidly short-

ened to about the eighth, the length of the remaining rays being nearly

uniform and all short. Caudal fin large, widely forked, the lobes jibont

equal. Anal fin quite small, low, of 7 or 8 developed rays, scaly at base.

Ventrals moderat e, with 10 rays. Pectorals elongate, somewhat fal

cate. Sexual i^eculiarities somewhat marked ; the males in spring with

black pigment; the head then covered with small tubercles. Air-blad-

der with two chambers, the anterior short, the posterior elongate. One

species known, {/.u/.hj:;, round; ).£-Tdg, slender. "The name means

small round mouth."

—

Rajinesquc.)

122. C cIoaig'a.tQES (Le Sueur) Ag.

—

Blade Horse; Gourd-seed Suvlicr ; Missouri

Sucker; Suckerel.

Depth 4-5 in length ; head C-8i. Eye small, C-7 in length of head.

Longest dorsal rays a little longer than head. Pectorals rather longer

than head. Dorsal rays 30 ; anal 7 or 8 ; scales 9-50-7. Coloration very

dark, the males almost black. Size large. Length of adult 1 |-2i feet.

Mississippi Valley; rather common. A singular and interesting fish.

(Catostomus elonffatus Lie &nenr, Jouru. Acad. Nat. Sci. Pliila. 1817, 103: Sclerogna-

ihus clonciatus Guutlier, vii, 23; Jordan, ]. c. 189.)

63.—PAWT©§TEUS Cope.

Hard-headed SucJcers.

(Cope, Lieut. Wheeler's Exi)l. W. lOOth Mer. v, G73, 187(5 : type Minomus pJatiirliiinclinfi

Cope.)

Head moderate or rather small, 4-5 times in length of body, llattish

and rather broad above, anteriorly somewhat pointed. Ej-e rather

small, usually behind the middle of the head. Suborbital bones narrow,

as in CatoHtomus. Bones of head rather thick, the two i)arietal bones

firmly united, entirely obliterating the fontanelle. Mouth rather large,

entirely inferior ; each jaw with a more or less developed cartilaginous

sheath, separable in alcohol, essentially as in CJiondrostoma, Aeroehilus,

and related genera. Upi)er lip broad, papillose, witli a rather broad,

free margin and 2 or more series of tubercles. Lower lii> largely devel-

oped, with an extensive free margin deeply incised behind, but less so

than in Catostomus. Pharyngeal bones and teeth essentially as in Catos-

tomvs. Isthmus quite l)road. Body generally elongate, subterete, and

little compressed. Scales quite small, 80-105 in the course of the lat-

eral line and 30-35 in a cross-series between dorsal and ventrals, usually

more or less reduced in size and crowded forward, as in Catostomus.
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Lateral line well developed, straightisli. Fius generally rather small.

First ray of dorsal usually about midway of body, its rays few, 9-12

in number. Yeutrals inserted rather under posterior part of dorsal,

tlieir rays 10 or 9. Anal short and high, with 7 developed rays. Cau-

dal rather shallow-emarginate. Pectorals well developed. Air-blad-

der with two chambers. Size rather small. Species numerous in the

Rocky Mountain region, (-ay, all ; (xrrio'^^ bone.)

* Scales moderate, 80-85 in tlie lateral line.

a. Scales subequal over the bodj^, not reduced forwards.

123. P. j>Sc5>ciMS (Baird & Girard) Jordan.

Body rather stout, subfusiform. Head slender, rather short, 4'^ in

length. Eye 5 in head. Ventrals reaching nearly to vent. Scales

small, scarcely crowded anteriorly, 80 in the lateral line, 20-30 in a

cross-series. Depth 4i in length. Dorsal midway between snout and

ux)per caudal rays. Caudal short, emarginate. Color dark brown,

faintly mottled ; sides with orange in the males. {Girard.) Lake Guz-

man, Mexico.

{Catostomm pleleius Baird & Girard, Proc. Acad. Nat. Sci. Pliila. 1854, 28: Catosto-

mus 2)lbhejus Giinthev, vii, 15; Jordan,!, c. 184.)

124. P. deapEiiBfius Cope.

"The dorsal outline is arched, the head flat above, not elevated behiud

and much depressed on the muzzle. The muzzle is wide and does not

project beyond the upper lip, which is appressed to its lower face and

bears four rows of warts; its smooth commissural part is narrow. On

the lower lip the tubercles advance nearly to the commissure ; this lip

is deeply emarginate posteriorly. The eye enters the length of the head

5 times, 2i times measuring the muzzle, and twice the interorbital re-

gion. Head 4§ times in length to end of caudal basal scales. Scales iu

30 longitudinal series, between dorsal and ventral fins. Ventrals re-

markably short, extending little more than half way to vent, originat-

ing under posterior third of dorsal. Pectorals well separated. Isthmus

wide. Color above blackish, with a strong inferior marginal shade on

the lower part of the sides, and the lighter tint above ; a brown spot

just above axilla is cut oft' from it by a band of the yellow color which

covers the belly and head below." (Cope.) Probably from Green River.

(Al'momm delph'mus Cope, Hayden's Gcol. Surv. Wyom. Terr. 1872, 436.)

125. P. bardMS Cope.

This species is distinguished by its very short head and marked col-

oration, resembling in that respect the C. (juzmaniensis of Girard ; with
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this species it has, liowever, iiotliinj;- else in commou. "Head wide,

mn/.'/Ae not projecting beyond upper lip; latter not pendant, with

narrow, smooth commissure and 3 or 4 rows of tubercles. Lower

lip deeply incised, tubercular to near inner ed.ue. Eye 5.25 times in

h'lintli of head, twice in interorbital width. Head 5 times to end of

basal caudal scales. Form stout. Body cylindric anteriorly. Dorsal

fin nearer end of nnizzle than end of caudal scales. Scales of botly

subequal, in 30 longitudinal rows between dorsal and ventral fins,

latter originating beneath hinder border of dorsal, not quite reaching

A'ent. l*ectorals well separated. Isthmus wide, narrower than in AL del-

])}iililts. Color blackisli above; a broad olive band from upper part of

opercular border along upper half of caudal i)eduncle, and a broad black

band below, narrowing to a line along the middle of the peduncle ; be-

low yellowish, a band of the same cutting off a blackisli area above the

axilla, as in the last species." (Cope.) Probably from Green Eiver.

This species and the two iirecediug are not well separated.

{Aliuomus hardiis Cope, Hayden's Geol. Surv. Wyoin. Terr. 1872, 4;)6.)

««. Scales very iimcli reduced and crowded anteriorly ; upper lip fall, pciident ; car-

liliigiiions sbeatlis on jaws well developc^d, the commissure transverse and

abruptly angulate at the corners of the ujoutli.

12C. P. pBatyrruiyiiBcEms Cope.

Body extremely elongate, the depth 5.}-7 in length. Head 4:^ in

length, short and wide, with depressed and expanded muzzle, which

considerably overhangs the mouth. Isthmus very wide. Dorsal rays

11; ventral rays 9; scales 15-80-12. Belly and lower fins yellowish,

l)robably red in life. Utah Lake. Perhaps identical with the next.

(Minomus platyrkyncluis Cope, Proc. Amer. Phil. Soc. Pliila. 1874, 131; Jordan, 1. c.

183.)

lay. p. jjC23eroSM§ (Girard) Jordan.

Body moderately elongate, the depth 4^-5 in the lengtli. Head

rather short, 4§ in length, not specially broadened; muzzle not greatly

overhanging the mouth. Lower lip full, with 4 or 5 rows of tabercles

;

upj)er with 2. Isthmus very broad. Ilead with conspicuous mucous

tubes. Lower fins large. Dorsal rays 9 (rarely 10); ventral rays 10

(rarely 9); scales 11 to 14-83 to 87-13 to 15. Light brown above, witli

dusky spots and clouds ; males with the chin and fins red, and a crim-

son lateral band. Ilio Grande to IMojave Desert and Great Basin of

Utah ; very abmidant.

{CatosiomiiH ficncrosna Ch-AvOi, Proc. Acad. Nat. Sci. Phila. 185G, 174: Minomus jurro-

ru Cope, Proc. Aniei-. Phil. iSoc. Phila. 1874, 35; Jordan, 1. c. 183.)

** Scales very small, 100-105 in the lateral line.



124 COXTRIBUTIOXS TO NORTH AMERICAN ICHTHYOLOGY IV.

12S. P. viB'esceMS Cope.

Body elong-ate, compressed, tlie caudal peduncle contracted. Head

sliort, wide, 5 in length. Muzzle obtuse, little projecting. Upper lip

wide ; lower lip full, emarginate. Jaws with well-developed cartilagi-

nous sheaths. Scales much reduced in size forwards. Dorsal rays 10;

ventral 9 5 scales 18-103-lG. Color olive; lower surface yellow. Head-

waters of Arkansas Eiver.

(Cope, Wheelers Expl. W. lOOfcli Mer. v, 675, 1876; Jordan, 1. c. 182.)

64.—CATOSTOrfltJS Le Sueur.

Bucliers.

{Hijlomiizon Agassiz ; Acomtis and Minomiis Girard.)

(Le Sueur, Jouru. Acad. Nat. Sci. Pliila. i, 89, 1817 : tyiie Cyprinus catostomus Forster=
Catosloitms loiif/irostrum Le Sueur.)

Head more or less elongate, its length ranging from 3.L to 5 times in

that of the body. Eye usually rather small, high up, and median or

more or less posterior in position. Suborbital bones narrow, longer

than broad, much as in Moxostoma. Fontanelle always present, usually

widely open, in two species reduced to a narrow slit, but never wholly

obliterated. Mouth rather large, always inferior, and sometimes nota-

bly so ; the upper lip thick, protractile, papillose ; the lower \\p greatly

developed, with a broad free margin, deeply incised behind, so that it

forms two lobes, which are often more or less separated. Mandible

horizontal, short, not one-third the length of the head and not reaching

to opposite the eye. Lower jaw usually without distinct cartilaginous

sheath. Opercular apparatus moderately developed, not rugose. Pha-

ryngeal bones moderately strong, the teeth shortish, vertically com-

pressed, rapidly diminishing in size upwards, the upper surface of the

teeth nearly even or somewhat cuspidate. Body oblong or elongate,

more or less fusiform, subterete, more or less comi^ressed. Scales com-

paratively small, typi(*ally much smaller and crowded anteriorly, the

number in the lateral line ranging from about 50 to 115, the number in a

transverse series between dorsal and ventrals from 15 to 40. Lateral line

well developed, straightish, somewhat decurved anteriorly. Fins vari-

ously developed. Dorsal with its first ray nearly midway of the body,

with from 9 to 14 developed rays. Anal fiu short and high , with probably

always 7 developed rays. Ventrals inserted under the middle or poste-

rior part of the dorsal, typically with 10 rays ; in one subgenus usually

9 ; the number often subject to variation of one. Caudal fin usually

deeply forked, the lobes nearly equal. Sexual i)eculiarities not much
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?narke(l ; the fins bigber in the male and the anal somewhat swollen and

tuberculate in the spring. Breeding males in some species with a rosy

or orange lateral band. Air-bladder with two chambers. Vertebroe in

C. commcrsoni and C. nigricans 45-47. Species very numerous, all be-

longing to the United States, excei)t the Siberian C. rostratus Tilesius.

(z«rw, interior; azoii.a^ mouth.)

* Scales very small, mm-.h reduced aud crowded anteriorly, H:?-lir> in the lateral line.

(C«tos/o?)i«s.

)

a. Fontauello almost obliterated, reduced to a narrow .slit ; eacli jaw with a well-

developed cartilaginous sheath (as in Vaniosieua).

129. C. discobolus Cope.

Body subterete, compressed behind, the depth 5 in length. Interorl)-

ital space 2 in liead. Head quite short, broad and rounded above, 4^ in

length. Eye small, far back and high u}), G in head. Mouth very

large, inferior, beneath the projecting snout. Upper lip very full, pen-

dent, with about 5 rows of tubercles. Lower lip very full, moderately

incised, with about 10 rows, a notch separating the upper lip from the

lower. Each jaw with a slightly curved cartilaginous sheath on its

edge, the two parallel with each other and fitting closely together.

Fins snuill. Dorsal 11 ; caudal little forked; scales 15-90-11, irregular.

Colors dusky. Size small. Idaho to Wyoming and Arizona.

(Cope, Haydeu's Geol. Surv. AVyom. Terr. 1870,435; Jowlau, 1. c. 179.)

aa. Fontanelle well developed
;
jaws without evident cartilaginous sheath.

1). Up])er lip veiy broad, with several (5 or (>) rows of large papilhe.

130. C. Iniipicitais Baird «& Girard.

Bod,y slender and elongate ; the caudal peduncle especially long aud

verj' slender; the depth 5^ in the length. Head moderate, 4.^- in length,

rather slender, with prominent snout and rather contracted, inferior

mouth. Outline of the mouth triangular, the apex forwards. The lips

very thick, greatly developed; lower lij) incised to the base; its pos-

terior margin extending backwards to opposite the eye. Jaws with a

slight cartilaginous pellicle. Eye small, high up. Preorbital bone

broad, scarcely twice as long as dee.p. Scales long and low, posteriorly

rounded, their horizontal diameter greater than the vertical, 17-08 to

105-17. Fins excessively developed, especially in the males, the free

border of the dorsal deeply incised. Height of each of the three verti-

cal fins in the males greater than the length of the head. Dorsal 13, in-

serted nearer snout than base of caudal. Caudal very strong, the rudi-

mentary rays at its base unusually developed. Least dei)th of tail less
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than oue-tliird the head. Coloration silvery ; the males probably rosy

and tiiberculate in spriug-. Gila region to Wyoming; not abundant.

(Baird & Girard, Proc. Acad. Nat. Sci. Pliila. 1853, 388; Giiutliar, vii, 14 ; Jordan,

1. c. 178 : ?.*' Catostoinus gazmaniensis* Girard, Proc. Acad. Nat. Sci. Phila. 185(5, 173.)

131. C, E'Ctr®115iBatilis Jordan.

Body long and slender, subterete, compressed behind, the form es-

sentially that of G. loRf/irostris, the depth contained 5i times in the

length. Head large, 4 in leugth of body, the interorbital space broad

and Hat, 2i in leugth of head. Eye small, high np and rather posterior.

Preorbital bone very long and slender, its length about 3 times its

depth. Mouth large, precisely as in C. latij)lnnis, the upper li}) pen<lent,

very large, with 5-8 series of tubercles. Dorsal fin not elongated or

especially elevated, its rays 11, the beginning of the dorsal much nearer

base of caudal than snout. Caudal fin long and strongly forked. Anal

fin long and high, reaching base of caudal. Ventrals not reaching vent.

Caudal peduncle stout and deep, its least depth more than one-third

length of head ; its length about two-thirds that of head. Scales quite

small, about as in lonpirostris, the exposed portion not notably length-

ened. Chest with well-developed scales. Scales 1()-100-14. Colora-

tion dusky brown, a dusky lateral band, pale below, the dark colors ex-

tending low. Snout quite dark. Size large. Montana to Nebraska.

(Jordan,!, c. 178.)

fc^. UppiT lip comparatively thin and narrow, with bnt few (3 or 4) rows of papilhe.

133. C lOMg'il'OStrBS Le Sucnr.

—

Lonf/-iwscd SucJcer; NortJicrn Suclrr.

Body elongate, subterete, the depth 4^-4|- in length. Head quite

long and slender, 4^-4^^ in length, depressed aud flattened above, broad

at base, but tapering into a long snout, which considerably overhangs

the large mouth. Lips thick, coarsely tuberculate, the upper lip nar-

row, with 2 or 3 rows of tubercles. Eye rather small, behind the mid-

dle of the head. Scales very small, much crowded forwards, 95-114 in

the course of the lateral line, and about 29 (20-31) in a cross-ro'w from

dorsal to ventrals. Dorsal rays 10 or 11. Males in spring with the head

and anal fin profusely tuberculate, the tubercles on the head small ; the

sides at that season with a broad rosy band: Size large ; the largest

species in the genus. Great Lakes and Upi^er Mississippi Valley to

* This is probably a distinct species. It is stonter than C. latipinnis, with shorter

and deeper candal peduncle aud lower fins. A blackish lateral band. D. 12 ; Lat. 1.

about 90. Upper lip with 4 rows of iiapilhe. The original t}j)e from Lake Guzman,

Chihuahua, is now lost.
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Alaska; very abundant northward. The most widely distributed

species.

{C/jprhius catostomus Forster, Phil, Trans. 1773, 155: Catostomiis long'irostrum and
Jiuihonius Le Sueur, Jouru. Acad. Nat. Sci. Pliila. 1817, 102, 107 : Catostomus forNtcrianun

Riclianlsoii, Frunkliu's Journal, 1823, 720 : Catostomus aurora Aj^assiz, Lake Superior,

3G0 : Calostomun hudsoiiius GUuther, vii, 13 : Catostomus griseus Guutlier, vii, 14 ; Jordan,

I.e. 175.)

133. C taSloensss Gill & Jordan.

—

Tahoe Sucker.

liather stouter, the depth 4^5 in length. Head very large and long-

aeuiuiuate, the muzzle nearly one-half its length, overhanging the rather

large mouth. Lips moderate, the upper pendent, with about 3 rows of

small pai)ilhe ; the lower rather full, similarly papillose. Eye nearly

median, rather small, 8i in head. Scales small and crowded forwards,

closely imbricated, 85-90 in the course of the lateral line, and about

28 in a cross-series from dorsal to ventrals. Dorsal short, but longer

than high, its rays 10. Coloration very dark; fins dusky; scales every-

where finely punctate. Breeding males profusely tuberculate. Size

large. Lake Tahoe ; very abundant.

(Jordan, 1. c. 173 ; Jordan & Henslla^Y, Rept. Chief Engin. app. nn, 1878, 188.)

•* Seales small, crowded, and smaller anteriorly than posteriori}^, 58-75 in the course

of the lateral line. (Dccactylus Rafinesque.*)

c. Ui)per lip thick and full, with several (5-8) rows of papilla?.

d. Fontanelle very small and narrow ; both jaws with a weak cartilaginous

sheath.

134. C araiopiis Jordau.

Body elongate, fusiform, subterete, the greatest depth 4|-4J in

length. Ilead small, conical, 4g in length. Mouth quite large, with

full, thick lips, the upper very wide and pendent, with about G rows of

very strong papilliE ; lower lip two-lobed, similarly X)fipillose. Inter-

orbital space wide, convex. Eye elevated, posterior, quite small. Fins

moderate; dorsal higher than long, with 10, rarely 11, rays; ventral

rays 10. Scales small, crowded forwards, 10 or 9-70-8. Color dark

;

scales with dark i)unctulations. Nevada and Southern California.

(Jordan, 1. c. 17:5; Jordan & Ilensliaw, Rept. Chief Engin. app. h«, 1878, 188.)

dd. Fontanelle well developed ; lips without evident cartilaginous sheath.

e. Lateral line with 70-80 -scales.

135. C. lal>iatus A^tcs.

Head 4^ in length, rather bluntish. Mouth moderate, the labial pa-

pillae largely developed ; the upper lip full, with about 5 rows of large

* Rafinesque, Ichth. Oh. 1820, GO : type Catostomus hostouicnsis Lc Sueur. ((5c«a, ten;

daKTvXog, toes; i. e., 10 ventral rays.)
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but ratlier sparse papillne. Scales 12-74-10. Dorsal fin short, higher

than long, of abont 11 rays. Color dark above; sides clouded with

black aad yellow. Klamath Lake, Oregon. A little-known species.

(Ayres, Proc. Acad. Nat. Sci. Cal. 1855, 32; Jordan, 1. c. 173.)

136. C. MiacrocEaiBMS Grd.

—

ColumUa Biver Suclcer.

Bod}^ heavy forwards. Head large and heavy, convex. Snout blunt,

much overlapping the horizontal mouth. Mouth quite large, with very

large lips, the upper full and pendent, with 6-8 rows of strong pa-

X)illi3B. Head large, 4^ in length, rather narrow, quadrangular, the

snout projecting. Eye large. Dorsal fin much longer than higli, its

rays about 15. Pectorals long and narrow •, caudal well forked. Head

4 in length. Scales 12-72-10. Coloration rather dark ; a dusky lateral

stripe; below abruptly j>ale. Columbia Eiver.

(Girard, Proc. Acad. Nat. Sci. PMla. 1856, 175 ; Jordan, 1. c. 171.)

137. C occideaataBas Ayres.—Sacramento Suclcer.

Body rather slender, little elevated. Mouth comparatively small,

smaller than in C commersoni ; the upper lip with 5 or G rows of smallish

pai^illse; lips rather thin. Head quite small, rounded above, 4^ in

length, the i^rofile steeper than in C. commersoni^ the snout more

pointed, the two sides of the head more convergent forwards. Eye

small. Dorsal fin longer than high, its rays 12-14 ; caudal well forked,

the upper lobe the longer. Scales 13-75-10. Dark above, gradually

paler below. Streams of California ; abundant in the Sacramento and

San Joaquin.

(Ayres, Proc. Cal. Acad. Nat. Hist. 1854, 18; Jordan, ]. c. 172.)

13§. C. toeri8ar(flaMi Girard.

Color blackish. Fins rather high. Lateral line with 80 scales (ac-

cording to the figure). Eye large. Head 5 in length. Mouth small,

withbroad lips. Rio Huagui, Mexico, west of the Sierra Madre. {Girard.)

This species is, perhaps, allied to C. occidentalism but may heaPantosteiis.

(Girard, Proc. Acad. Nat. Sci. PMla. 1856, 175.)

ec. Lateral line witli 60-65 scales.

139. C. ardesis Jor. & Gills.

Body rather elongate, little compressed, the back broad. Head

broad, conical. Mouth entirely inferior, the mandible horizontal ; upper

lip very wide, full, pendent with about 8 rows of coarse, irregular papillae;

lower lip very broad, coarsely papillose, cut to the base by a sharp in-

cision. Eye very small, 7 in head, 3J in interorbital width. Dorsal fin

long and low, its anterior rays three-fourths the base of the fin, half
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longer than the last rays
;
pectorals and ventrals short ; caudal short

;

anal long. Pharyngeal bones rather weak, with smallish teeth. Black-

ish above ; males with the sides rosy; fins dark. Uead3g; depth 4A.

D. 13 ; A. 7 ; scales 9-G5-0. L. 18 inches. Utah Lake.

(Jonliiii & (".ilbcrt, Proc. U. S. Nat. Mns. iii, 4G1, 1880.)

110. C fecuatdlis Cope A- Yarrow.— Utah Lake Suclcer.

JJody moderately stout, little compressed, the tail slender. Head sub-

conic, the i)rofile regularly decurved from the nape to the base of the

premaxillary spines, which abruptlj^ protrude, forming a distinct "nose"

as in Clmsmistes lionis ; premaxillaries in front scarcely below the pre-

orbital. ]\randible large, oblique, placed at an angle of 30° when the

mouth is closed, its length 3 in head. Upper lip full, pendent, with

about 4 rows of coarse papillae ; lower lip moderate, divided by a broad

notch, each lobe with about G rows of papilliTe. Eye a little behind

middle of head. First ray of dorsal twice height of the last, its length

greater than that of the base of the fin ; caudal forked, the lower lobe

longest; pectorals long; anal high. Dusky above, pale below. Head

4; depth 4.}. D. 11; A. 7 ; V. 9; scales S-GO-8. L. 13 inches. Utah

Lake ; excessively abundant. This species has evident aflSuities with

Chasmistes.

(Cope «fe Yarrow, Zool. Wheeler's Expl. W. lOOtliMcr. v, GTS, 1870; Jordan & Gil-

bert, Proc. U. S. Nat. Mus. 1880, 4G3.

)

cr. Upper lip comparatively thin, with but few (2 or 3) rows of papilhe.

/. Scales much reduced, and crowded anteriorly ; dorsal rays 11-15.

141. C cypSio Lockiiig'toTi.

A conspicu(jiis hump behind the occiput, supported by a greatly ex-

panded, broadly triang-ular interneural bone. Upper lii^ with about 3

rows of papilloe, lower lip with about 8 ; the lower lip divided to the

base by a broad emargination. D. 15; A. 8; V. 10; Lat. 1. 72. Colo-

rado liiver at mouth of Gila. {LocldiKjion.)

(Lockington, Pror. Acad. Nat. Sci. Phila. 1880.)

112. C coilimersoni (Laodpedo) Jordai).

—

Common Suclcer ; White Suclcer; Brook

Suclcer; Fhic-sealcd Sucker.

Body moderately stout, varying with age, subterete, heavy at the

shoulders, the depth 4-4!} in length. Head rather large and stout,

conical, flatfish above, its length 4-lA in body (3i-4| in young).

Snout moderately prominent, scarcely overpassing the moiith. Mouth

rather large ; the lips strongly papillose, the upper moderate, with 2 or 3

rows of i)apilhe. Scales crowded anteriorly, mnch larger on the sides

than below ; scales 10-(M to 70-9. Coloration olivaceous ; males in

Bull. Nat. Mus. No. IG 9
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spring with a faiut rosy lateral band
;
yonng brownish, more or less

mottled, often with confluent blackish lateral blotches or a lateral band.

Lateral line visually imperfect in the young. L. 18 inches. All streams

from Labrador to Montana, and southward to Florida. The commonest

of the suckers.

{Cypr'uius commersoni Lac6p6ilc, Hist. Nat. Poiss. v, 502, 1803: Cyprinus feres Mitchill,

Trans. Lit. & Phil. Soc. N. Y. 1814, 458 : Catostomus teres Giiuther, vii, 15 : Catostomus

teres Jordan, 1. c. 166 : Catostomus communis and bostoniensis Le Suenr, Jouru. Acad.

Nat. Sci. Pliila. 1817, 95, 108, etc.)

ff. Scales scarcely' reduced or crowded anteriorly ; dorsal rays 10 or 11.

113. C EfiBSiS'iaas Baird & Girard.

Body rather elongate, subterete, heavy at the shoulders, tapering

backward, the dei)th about 5 in length. Head moderate, about 4J in

length. Mouth comparatively small. Lips moderate, the upper nar-

row, with about 2 rows of large tubercles. Scales subequal, 58-G3 in

the lateral line, 19 in a cross-series. A series of dusky spots along each

row of scales, the spots often obscure.'* Gila Basin.

(Baird & Girard, Proc. Acad. Nat. Sci. Pliila. 1S54, 28 ; Cope & Yarrow, Zool. Wheel-

er's Expl. W. 100th Mer. v, G7G, 187G; Jordan, 1. c. Ifi5.)

11 't. C. clarBci Baird & Girard.

Body moderately stout, depth 4| in length. Head very small and

short, about 5 in length. Eye moderate. Fins all notably small.

Scales small, subequal, 9-70-9
; larger mesially than posteriorly. Body

with scattered nebulous spots. {Girard.) Arizona.

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 27.)

*** Scales moderate, not crowded anteriorly, 48-55 in the lateral line ; head peculiarly

formed. {Hypentelium Rafinesque.*)

115. C MigVDcaBiS Le Sueur.

—

Rorj SncVer; Stone Roller; Totcr ; Crawl-a-'bottom ;

Jlammcr head; Stone Lug(jer ; Hoy Molly.

Head flattened above, transversely concave between the orbits, the

frontal bone thick, broad, and short, the physiognomy being therefore

peculiar. Ventral rays normally 9. LTpper lip very thick, strongly

papillose, with a broad, free margin, which has upwards of 8-10 series of

papillae upon it ; lower lip greatly developed, strongly papillose, con-

siderably incised behind, but less so than in Catostomus proper. Fon-

tanelle shorter and smaller than in C. commersoni. Pectoral fins un-

usually large. D. 10 or 11 ; Lat. 1. 48-55 ; 12-15 scales in a cross-

*Rafinesque, Journ. Aciid. Nat. Sci. Phila. 1818, 421: type Exoglossnm macroiHeruiu

Raf. = Catostomus viyricans Le Sueur. (iKh, below; TrtiT?/, five ; labium, lip, the five-

lobed Jowcr lip being supposed to distinguish it from Exocjloasum. ) (^ Uylomyzon Ag.

)
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series. Depth 4i-5 iu length ; head 4-4J. Eye rather small, 4J to 5

in head. Color olivaceous; sides with brassy lustre ; belly white ; back

brown, with several dark cross-blotches, irregularly arranged, these

becoming obsolete iu old individuals; lower tius dull red, with some

dusky shading; young considerably variegated, the sides spotted. Size

large; maximum length about 2 feet. jSTcw York to Alabama and

Kansas ; abundant. Ascends streams to spawn early in spring.

(Le Sueur, Journ. Acad. Nat. 8ci. Pliila. 1818, 102: IIiilomy:::on nigricans Agassiz,

Amer. Journ. Soi. Arts, 1855, 205 ; Giiuther, vii, 17 ; Jordan, 1. c. 1G2.)

65.—CBIASilIB§TE§ Jordan.

(Jordan, Bull. Haydeu's Geol. Sur\-. Terr, iv, Xo. 2, 417, l>7d : typo Chasmistcs Horns

Jor.)

Head disproportionally large, forming more than one-fourth of length,

broad and flatfish above ; sides of head vertical, slightly directed in-

wards, the breadth through the cheeks less than the breadth above the

eyes. Eyes small, high up, rather posterior. IMouth extremely large,

terminal, the lower jaw in the closed mouth beiug very oblique, placed

at an angle of about 45 degrees. The lower jaw very long and strong,

its length more than one-third the length of the head, nearly half the

length of the head in the adult, its tip, when the mouth is closed, about

on a level with the eye. Upperjaw very i^rotractile. Upper lip very thin

(for a sucker), and nearly smooth. Snout elevated above the rest of the

head, the premaxillary spines usually forming a conspicuous nose. Lower

lip moderate, consisting of a broad flap on each side of the mandible, in

front reduced to a narrow rim, the surface of the lip nearly smooth, with-

out i)apilhie. Nostrils large. Suborbital bones narrow, but rather

broader than in Catostomns. Preorbital unusimlly large. I\rucous chan-

nels moderately developed. Fontanelle very large. Isthmus rather

narrow Pharyngeal bones weaker than usual in Catostomns, the teeth

generally smaller. Body rather slender, tapering pretty regularly from

the shoulders to the tail, but little compressed. Caudal peduncle rather

stout. Fins moderate; the dorsal rays about 12 ; the anal 7. Pectorals

rather long, not quite reaching ventrals ; ventrals reaching vent ; anal

fin high, reaching caudal; caudal fin rather long, its lobes equal.

Stides moderate, large on the caudal peduncle, much smaller and

crowded anteriorly, 00-05 in the lateral line, about 18 in a transverse

.scries from dorsal to ventrals. Sexual peculiarities unknown. Colora-

tion usual. Air-bladder in two i)arts. Size moderate or rather large.

{/a<T;j.daj, tO yaWU.)
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a. Pharyngeal bones of moderate strength ; the upper teeth minute, the lower eu-

larged. {Chasmistcs.)

146. C lioi'sas Jordan.—June Sucker of Utah Laic.

Depth about 5 in length ; head 3|. Interorbital space broad, 2^ in

head. Eye G-7 in head. Width of the open month 3} in head. D. I,

11, the fin elevated in front, its anterior ray twice the height of the pos-

terior and about equal to the base of the fin ; A. I, 7 ; caudal deeply

forked, the lower lobe long ; lower fins small. Scales 9-63-8. Color

dusky above, pale below ; the scales of the back and sides profusely cov-

ered with dark punctulations. L. 18 inches. Utah Lake; abundant.

(Jordan, Bull. U. S. Nat. Mu8.xii,219, 1878.)

aa. "Pharyngeal bones very thin and flat, with very numerous minute teeth, as in

Carpiodcs." {Lipomyzon Cope.*)

I'lY. C l!>revin'(»slras Cope.

" Shorter than C. luxafus, especially the muzzle, and the latter is with-

out the hump produced by the protuberant i^remaxillary spines. Parie-

tal fontanelle small. The lower lip fold is only present on the sides of

the mandible. Body nearly cylindric. Scales 12-74-11. Eadii : D. 11

;

A. 9. Color dusky above, silvery below
J
fins colorless." {Cope.) L. IG

inches. Klamath Lake, Oregon.

(Cope, American Naturalist, 1879,785.)

14§. C lusatus Cope.

'' Form elongate. Head long, flat above, and with a large fontanelle.

Mouth terminal, the spines of the premaxillary projecting so as to form

a hump on the top of the snout. Lower lip a very thin dermal fold, ex-

tending entirely around the chin. Scales 12-S0-9. Radii : D. 11 ; A. 9.

Color clouded above, with black punctulations, below paler, with red

shades in some specimens ; fins uncolored." {Cope.) L. 3 feet. Kla-

math Lake and Eiver.

(Cope, American Naturalist, 1879,784.)

66.—EKIMY^OW Jordan.

Chiib Suckers.

{MoxoKioma Kg. ; not of Eaf.)

(Jordan, Bull. Buffalo Soc. Nat. Hist. 187(5, 95 : type Cyprinns ohlonrjus Mitch.- =
Cyprinus sncetta Lac.)

Body oblong, rather shortened, heavy forwards, and considerably

compressed. Head moderate, rather broad above. Mouth moderate,

*Coj)e, Amei'. Nat. Jan. 1881, 59: type Chasm'istes hrcvirostris Cope. {Xcirtco, to be

deficient
;. /<^Cg^> to suck.)
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somewhat inferior ; the upper lip well developed, freely protractile; the

lower moderate, infolded, /y-shai)ed in outline, plicate, with 12-20 plicfc

on each side. Lower jaw without cartilaginous sheath, rather strouj]^er

than usual, and oblique in i)osition when the mouth is closed, thus simi-

lar to the mouth of Ictiohxis. E^^e moderate, rather high up, i^laced

about midway of the head. Suborbital bones considerably developed,

not very much narrower than the Heshy portion of the check below

them ; the posterior suborbital concavo-convex, about twice as long as

deep, sometimes divided ; the anterior somewhat deeper than long, some-

times divided into two, sometimes united with the preorbital bone, which

is well developed, and much longer than broad. Opercular bones mod-

erately' developed, scarcely or not rugose. Fontanelle rather large.

Gill -rakers rather long. Isthmus moderate. Pharyngeal bones weak

;

the teeth quite small, slender, and weak, rapidlj- diminishing in

length upwards, each tooth narrowly compressed, with a cusp on the

inner margin of the cutting surface, and some inequalities besides.

Scales rather large, more or less crowded forwards, sometimes showing

irregularities of arrangement ; the longitudinal radiating furrows nuich

stronger than usual j the scales rather longer than deep, but so imbri-

cated in the adult that the exi)osed surfaces ajipear deeper than long.

Lateral line entirely wanting. Scales in the longitudinal series from

head to base of caudal 35-45 in number ; scales in transverse row from

base of ventral to dorsal 12-18. Dorsal fin rather short and high, with

10-14 developed rays, the number usuallj' 11 or 12. Beginning of dor-

sal fin rather nearer snout than base of caudal. Pectoral fins mod-

erate, not reaching ventrals ; the latter not to vent. Ventrals under

a point rather in advance of the middle of dorsal ; their rays normally

1>, but occasionally 8 or 10. Anal fin high and short, more or less

emarginate or bilobed in adult males. Caudal fin moderately forked

or merely lunate, its two lobes about equal. Air-bladder with two

chambers. Two species known, {ipt^ an intensive particle ; /iwCw, to

suck.)

119. E. succlla (Lac.) Jordan.

—

Creelc Fish; Chuh SucJccr.

Body oblong, compressed, becoming gibbous with age, the ante-dorsal

region more or less elevated in the adults, the depth 3} in length, ranging

from 2=^ in adults to 4 in young. Uead stout, short, about 4^ in length

(4-4^), the interorbital space wide and depressed, the lower parts nar-

rower. Eye not large, 4;^ in head (45-5i). Mouth ])rotractile downwards

and forwards, the mandible oblique. Scales usually closely imbricated
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and more or less crowded forwards, but often showing various irregulari-

ties in arrangement, about 43 (39-45) iu a longitudinal series and 15

(14-10) in a transverse series between the ventrals and the dorsal. Fin-

rays somewhat variable, the dorsal with 11 (10-13) developed rays, the

anal with 7, and the ventrals with 9 (rarely 8), Coloration varying with

age; never distinct series of black spots along the rows of scales.

Young with a broad black lateral band, bordered above by paler. In

some specimens from clear water this band is of a jet-black color and

very distinct ; in others it is duller. Later this band becomes broken

into a series of blotches, which often assume the form of broad trans-

verse bars. In adult specimens these bars disappear, and the color is

nearly uniform brown, dusky above, paler below, everywhere with a

coppery or brassy, never silvery, lustre. Tlie fins are dusky or smoky

brown, rarely reddish-tinged. Sexual differences strong. The males

in spring with usually three large tubercles on each side of the suou't,

and with the anal fin more or less swollen and emarginate. Adult

specimens with the back gibbous and the body strongly compressed,

in appearance quite unlike the young. Maximum length about 10

inches. New England to the Eocky Mountains, south to Texas ; very

abundant.

(Cyprinns siicetta Lac. Hist. Nat. Poiss. v, GOG, 1803: Cyprhnis ohlongus Mitcli. Traus.

Lit. & Phil. Soc. 1, 459, 1814 : Moxostoma oUonymn Giiutlier, vii, 21 : Catosiomus

fjibhosm Storer, Fisli Mass. 291 ; Jordan, Mau. Vert. 319; Jordau, Bull. U. S.Nat. Mus.

xii, 144.^

150. E. gooalci Jordan.

Body oblong, the back more elevated, the body deeper and more com-

pressed than iu the preceding, the greatest depth in advance of the

dorsal fin being contained about 2^ times in the length. ^N^ape less gib-

bous than in E. sucetta. Head quite small and short, the large eye

being almost exactly midway in its length. Its length 4.} in that

of the body. Eye 4.| in head. Interorbital space rather narrow,

transversely convex, less than half the length of the head. Mouth

small, protractile forwards, the lower jaw oblique ; lips as in the pre-

ceding. Scales large, much larger and much more uniform in their

imbrication than in E. sucetta, 36 iu a longitudinal series, and about

13 in a transverse series from the 'Sientrals to the dorsal. Dorsal fin

high, of 12 developed rays; anal moderate, with 7; ventrals large,

with 10. Color dark olivaceous above; each scale along the sides re-

flecting pale from the strongly striated middle part, these giving in cer-
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tain lights the appearance of pale stripes along the rows of scales; fins

dusky, espeeiallj^ at their tips. Rivers of Florida.

(Jorduu, Bull. U. S.Nat. Mus. xii, 148, 1878.)

67.—ITHN^'fl.'KEITIA Jordan.

Spotted Siiclcers.

(Jordan, Man. Vert. E. U. S. ed. 2, 318: type Catostomus inelanops Raf.)

Head moderate, rather broad above. Month moderate, inferior, hori-

zontal ; the upper lip well developed, freely protractile ; the lower rather

small, infolded, /^-shaped in outline, plicate, with 12-20 plica) oq each

side. Lower jaw without cartilaginous sheath. Eye moderate, rather

high, placed about midway of the head. Suborbital bones consider-

ably developed, not very much narrower than the fleshy portion of

the cheek below them; the posterior suborbital concavo-convex, about

twice as long as deep, sometimes divided ; the anterior somewhat deeper

than long, often divided into two, sometimes united with the preorbital,

wliich is well developed and much longer than broad. The number and

form of these bones, except as to their depth, are not constant in the

same species, and do not afford specific characters. Opercular bones

well developed, not much rugose. Fontanelle evident, rather large.

Gill-rakers rather long, in length about half the diameter of the eye.

Isthmus moderate. Pharyngeal bones essentially as in Moxostoma.

Body rather elongate, subterete, becoming deep and rather compressed

with age. Scales rather large, nearly equal over the body, the radiating

furrows not specially marked. Lateral line interrui)ted in the adult,

but with perfect tubes, imperfect in partly grown specimens, entirely

obsolete in the young. Scales in a longitudinal series 41-47 in number,

12-14 in a transverse series from dorsal to ventrals. Dorsal fin rather

short and high, with about 12 developed rays, beginning rather nearer

the snout than the base of the caudal. Pectoral fins moderate, not

reaching ^'entrals, the latter not to vent. Ventrals rather in adv^ance

of the middle of the dorsal, their rays normally 9, rarely 8 or 10. Anal

fin high and short, often more or less emarginate in males. Caudal fin

moderately forked, the lobes about equal. Air-bladder with two cham-

bers. Males in spring with the head covered with many small tubercles.

One species certainly known.* (//ti-y?, reduced ; r,o?7//a, aperture; in allu-

sion to the imperfections of the lateral line.)

* M. austriimm Beau. Body rather stout, tlio depth 4 in length. Head 4^ in length.

Lips plicate, truucato behind. Light brown above, yellowish below; some scales

brownisli at base. Paired fins widi dark blotches. D. 11; A. (5; scales G-44-fi. Mi-

choacan, Mexico (west of Sierra Madre). This species is probably a Minytrema, but

the air-bladder has been removed from the typical specimens.

{MijxoHtoma austrina Haan, Proc. U. S.Nat. Mus. 1879, 302.)
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151. M. EBieBaaBOps (Raf.) Jortlau.—,S/?o«cfZ Mullet; Striped SticLcr.

Body obloug, little compressed, the youug nearly terete, the adults

deeper bodied; the dorsal region not elevated. Depth about 4 in

length, varying from about 3 in adults to 4^ in the young. Head not

very large, 4^ in length of body (4^-4J), not specially depressed. Mu-

cous pores rather strong. Eye small, 5-G in head. Mouth quite inferior,

horizontal, rather small. Scales large, firm, regularly and smoothly

imbricated, in 40 (44-47) longitudinal series and 13 (12-14) transverse

series, the scales not crowded forwards. Fiu-rays usually: D. 12; A.

7; V. 9. Coloration dusky above, with usually a black blotch be-

hind the dorsal fin. Each scale along the sides with a small, more or

less distinct blackish spot at its base, these spots forming interrupted

longitudinal lines along the rows of scales. These lines are usually

very distinct, especially in the adult, but young specimens often show

them faintly. Sides and belly silvery, with a coppery lustre. Sexual

peculiarities moderately marked ; very old males with the head covered

with small tubercles in spring. No great changes with age, either in

form or coloration. Size large; maximum length about 18 inches.

Great Lake region to South Carolina and Texas.

(Catostomus melanops Raf. Iclith. Oh. 1820, 57: Catostomus fasciatus Giintlier, vii, 19;

Jordan, Man. Vert. 318; Jordan, Bull. U. S. Nat. Mns. xii, 138.)

6§.—M©S:€>STOMA Raiiucsriue.
/

Bed Horse.

(Ptijchosto)mis Ag.'j Teretuliis Raf.)

(Rafinesqxie, Ichtli. Oil. 1820, 54: tyi^o Catostomus anisurus Raf.)

Body more or less elongate, sometimes nearly terete, usually more or

less compressed. Head variously loug or short, its length ranging from

3.^- to 5J in that of the body. Eye usually rather large, varying from 3

to 6 times in the length of the side of the head, its position high up

and median or rather posterior. Suborbital bones very narrow, always

much longer than broad, their width less than one-fourth that of the

fleshy part of the cheek. Eontanelle on top of head always well open,

the parietal bones not coalescing. Mouth varying much in size, always

inferior in position, the mandible being horizontal or nearly so. Lips

usually well developed, the form of the lower varying in different sec-

tions of the genus, usually with a slight median fissure, but never

deeply incised; the lips with transverse plicae, the folds rarely so

broken up as to form papillae. Jaws without conspicuous cartilaginous
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slieatli. Miiciferous system considerably developed, ii cliaiu of tubes

alou!^" the supraorbital regiou, a braucli of which extends arouud be-

hind the eye and forwards along the suborbital bones and the lower

edge of the preorbital. Opercular bones moderately developed, nearly

smooth. Isthmus broad. G ill-rakers weak, moderately long. Pharyn-

geal bones rather weak, much as in Enmyzon and Catostojnus, the teeth

rather coarser, strongly comx)ressed, the lower 5 or G much^stronger

than the others, which are rapidly diminished in size upwards, each

with a prominent internal cusp. Scales large, more or less quadrate in

form, nearly equal in size over the body, and not specially crowded- any-

where, usually about 44 in the lateral line (41-5G) and about 12 series

between dorsal and ventrals. Lateral line well developed, straight or

anteriorly curved. Fins well developed, the dorsal inserted about mid-

way of the body, its first rays usually rather nearer snout than the cau-

dal, the number of developed rays usually about 13, but varying in dif-

ferent species from 11 to 17. Anal fin short and high, usually emargi-

nate in the male fish, i)robabl3' always with 7 developed rays. Ventrals

Inserted nearly under the middle of the dorsal ; their number of rays

normally 9, occasionally varying to 10; the occurrence of 10 ventral rays

is i)robabl3" an accidental individual character, and not a jiermauent spe-

cific one. Caudal fin deeply forked, the lobes about equal, except in two

species. Air-bladder with three chambers. Skeleton essentially as in

Catosfomus, the vertebrie in ilf. carpio 27-14. Sexual peculiarities little

marked, the males in the spawning season with the lower fins reddened,

and the anal rays swollen and somewhat tuberculate. Species very nu-

merous in the United States east of the Eocky Mountains. They

spawn in spring, running up from the rivers into the smaller streams

for that purpose. They are difQcult to distinguish, and have perhaps

been unduly multiplied by authors, (/-kj^w, to suck; o-rw/za, mouth;
• ->

hence, more i)roperly Myxostoma.)

'Lips full, strongly papillose.

152. in. pa.paiaosum (Cope) Jordan.

Body comparatively stout, the dorsal region somewhat elevated and

lounded, the depth being about 4 in length, the head about the same.

Eye rather large, high up and well back, the ])reorbital space being

longer than the other species. Top of head flat. Dorsal raj's 12-14.

Scales rather large, 0-42-5. Lips well developed, deeply incised.
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Color silvery; back with smoky shading; lower fins white. Size large;

reaches a length of about 3 feet. North Carolina to Georgia.

(PtijchosfomKS jyapUlosas Co\W', Proc. Amer. Pliil. Soc. Pbila. 1870,470; Jordau, Man.
Vert, 318; Jordan, Bull. U. S. Nat. Mus. xii, 134.)

** Lips distinctly plicato.

t Lower lip ijifolded, /^-sliaped when viewed from below, witli a distinct median
crease, in "wiiich tlio two halves of the lip meet, forming an acute angle;

mouth small.

a. Dorsal large, with 15-17 developed rays.

153. M. velatMBBl (Cope) Jordan.

Body stout, deep, comi^ressed, the back elevated, the depth 3-4 in

length. Head short, heavy, flatfish and broad above, 32-4^ in length.

Depth of cheeks half the length of the head. Eye rather large, midway

in head, 4-5 in its length. Muzzle rather prominent, blnntish, over-

hangi ng tlie very small mouth. Fins very large. Dorsal long and liigh,

its height five-sixths the length of the head, its free border straight.

Pectorals nearly reaching ventrals. Color silvery; smoky above; lower

fins red. Size large. Upper Mississippi Valley to Georgia and south-

ward.

{Ptijchosiomns velatus and collapsus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 471-472;

Jordau, Man. Vert. 317; Jordan, Bull. U. S. Nat. Mus. xii, 132.)

aa. Dorsal moderate, -with 12-14 developed rays.

1). Head comparatively large, about 4 in length; dorsal raj's usually 12.

154. ITI. bucco (Cope) Jordau.

Head short and very wide through the' opercles, flat above. Body

stout, the back somewhat elevated, depth 4 in length. Muzzle sub-

truncate, slightly projecting. Scales C-40-5. Olivaceous silvery be-

low; dorsal fin duskj". Kansas. {Cope.)

(Ptychostomits hucco Cope, Hayden's Gcol. Surv. Wyom. 1872, 437: Mijxostoma con-

gestum Jordan, Bull. U. S. Nat. Mus. xii, 133; probably not Catostonius congesfiis B. &
G. Proc. Acad. Nat. Sci. Phila. 1854, 27, which Professor Cope thinks is a form of M.
macroJepldotum, he having obtained it in Texas and xirizona.)

155. M. pidiense (Cope) Jordan.

Head rather long, 4J in length, flattish above. Body elongate, more

nearly cylindrical, little compressed. Muzzle truncate. Olivaceous,

sometimes with rows of faint spots along the series of scales. Dorsal

and caudal fins black-edged. Size quite small, llesembles M. cervi-

iium, but the mouth entirely diflcrent. Great Pedee liiver. (Cope.)

{Ptiichostomus pidiensis, Proc. Am. Phil. Soc. Phila. 1870, 471: Jordau, Man. Vert.

317; Jordan, Bull. U. S. Nat. Mus. xii, 133.)

ib. Head very small, about 5 in length.
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156. ITI. corcgonais (Cope) Jordan.

—

Blue Mullet.

Muzzle couic, much projecting beyond the very small mouth; body

iiuich compressed, broadly fusiform, the back elevated and arched.

Dorsal rays 14. Color silvery, with pkunbeous shades above; lower

fins white. Size small. Catawba and Yadkin llivers, IS^orth Carolina

[Cope.)

{Plychoslomus coregonus Copo, Proc. Amer. riiil. Soc. Phila. 1870, 472; Jordan, Mau.

Vert. 317; Jordan, Bull. U. S. Nat. Mns. xii, 134.)

tt Lower li]) thiu, forming a narrow, crcscont-sliaptsd border around tlie njaudible.

157. in. album (Cope) Jordan.— White Midhl.

Head small, 5 times in length. Muzzle prominent, but less so than

in M. coregonus. Mouth moderate. Back a little elevated. Depth

about 3J in length. Dorsal rays 12-14, its free border often incised.

Scales G-45-5. Coloration very pale; lower fins white. Size large;

reaches a weight of 4 pounds or more. Catawba and other rivers of

North Carolina.

(Ptychostomus albus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 472; Jordan, Man. Vert.

310; Jordan, Bull. U. S. Nat. Mus. xii, 130.)

15§. M. tlialassiBlusai (Cope) Jordan.

Head stout, as in 21. velatum, rather long, 4 in length, flatfish above,

muzzle truncate, not very prominent. Mouth moderate. Back elevated.

Dorsal fin long, of 14 or 15 rays. Sea-green above, white below; lower

fins white. Yadkin Eiver. (Cope.)

(Plychosioimis thalassinus Cope, Proc. Amer. Phil. Soc. Phila. 1870, 472; Jordan, Man.
Vert. 316; Jordan, Bull. U. S. Nat. Mus. xii, 131.)

ttt Lower lip full, its posterior edge trnucatc.

d. Dorsal rays 15-18 in number.

159. I?I. cai'E>ao (Val.) Jordan.— Ca>-j? Mullet.

Dorsal fin largely developed, its rays 15-18 in number. Head rather

large, 3§-4.^ in length, broad above. Moutli large, with full lips. Eye

rather large. Body deep, strongly compressed, the baclc somewhat

elevated, the depth about 3^ in length. Dorsal fin high and large,

larger than in any other si)ecies of the genus, the first ray about as

long as the base of the fin. Scales 5-43-4, quite large. Coloration

very pale and silvery; the lower fins white. Ohio Valley, Great Lakes,

and northward.

(C'a<os<omM6f criryn'o Valenciennes, Ilist. Nat. Poiss. xvii, 457, 1844: Catostomus carjno

Guuther, vii, 20; Jordan, Man. Vert. 312; Jordan, Bull. U. S. Nat. Mus. xii, 118.)
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dd. Dorsal rays 12-1 1 in number.

e. Scales largo, 41-50 in the course of the lateral line.

/, Caudal fin normal, the two lobes about equal and similarly colored.

160. in. KiaCB'olcpadoitUBai (Le Sueur) Jordan.

—

Common Bed Horse; Mullet;

White Sucker ; Large-scaled Sucker.

Head comparatively elongate, bluutisb, rather broad and flattened

above, 4-5 in length. Body stoutisL, varying to moderately elongate.

Lips rather fall, theblnntish muzzle projecting bej'ond thelai-ge mouth
;

greatest depth of cheeks more than half distance from snout to pre-

opercle. Eye rather large. Dorsal fin medium, its developed rays 12-

14:, usually 13 in number, its free edge nearly straight, its longest ray

shorter than head. Scales large, about 45 in the lateral line. Oliva-

ceous ; sides silvery ; lower fins in the adult red or orange. Great Lakes

to Virginia, southwestward to Arizona ; one of the most abundant

fishes, reaching a length of 2 feet or more. The Eed Horse of the Ohio

and Mississippi, with the head relatively longer and the mouth larger,

is perhaps worthy of distinction as var. duqxiesni (Le Sueur) Jor. The

eastern form (var. macrolcj.ndotimi) is scarcely distinguishable from the

next species.

(Catostomus maerolepidotus and duquesnl Le Sueur, Journ. Acad. Nat. Sci. Phila. i,

94,105, 1817: Catostomus enjilirurus Rtf. Amer. Mouth. Mag. 1818, 354: Cafosiomns

duqucsni Giinther, vii, 18 : Mijxostoma maerolcpidota and vars. duquesni and lachrijmaUs

Jordan, Man. Vert. 313; Jordan, Bull. U. S. Nat. Mns. xii, 120: Piijchostomus du-

quesni, erythrurus, rohustus, oneida, lachrymale, etc. Cope, Proc. Amor. Phil Soc. 1870.

Mijxostoma euryops Jordan, Ann. Lye. Nat. Hist. N. Y. 187<5, 348, is probably a mon-
strosity of this species.

)

161. ITJ. atiircoluill (Le S.) Jordan.

Head comparatively short, low and small, conic, 5 -5.^ in length. Back

elevated and compressed. Depth 3^ in length. jMouth small, over-

passed by the snout, the lips thin and small, the greatest depth of cheek

half the distance from snout to iireopercle. Eye small. Coloration

bright yellowish brown, somewhat silvery ; lower fins bright red. Dor-

sal rays 13, the fin somewhat falcate, its free edge concave, its longest

ray longer than head. Scales 5-45-4. Great Lakes, Oliio Valley, and

northward.

{Catostomus aureolus Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 95, 1817 : Catostomus

macrolepidotus Giinther, vii, 18; Jordan, Man. Vert. 314 ; Jordan, Bull. U. S. Nat. Mus.

xii, 124: f Cyprinus lesueuri IHqXi, Franklin's Journ. 1823, 772.)

162. Dfl. CD'assiJabrc (Cope) Jordan.

Body flattish, the back elevated and compressed. Depth 3^. Muzzle

contracted, lower lip thick. Scales large, 5-44-5. Dorsal rays usually

VI. Dorsal fin elevated in front, its first soft ray longer than the base

ofthe fin. Color silvery, with smoky shading above, some of the scales



30. CATOSTOMIDiE MOXOSTOMA. 141

blaclci-sli at their bases ; lower fius white ; top (jf head, humeral bar, and

dorsal fin dusky. Xeuse Eiver, North Carolina, (Cope.) Probably

identical with the preceding.

(Piychostdmus crassilahris Cope, Proc. Amer. Phil. Soc. Phila.. 1870, 477 ; Jordau, Man.

Vert. 311; Jordan, Ball. U. S. Nat. Mus. xii, 12(5.)

163. M. cooMS (Cope) Jordan.

Body llattish, the dorsal outline elevated, the form being like that of

31. corcfjonus. Head small and conic. Mouth exceedingly small, the

snout far overpassing it, the muzzle being much longer than in 3L

crassilabre. Dorsal rays 14. Eye large. Coloration smokj^ above, some

scales dusky at their bases; sides pale; lower fins white. Yadkin

Eiver, ]S"orth Carolina. {Cope.)

{Ptychostomufi conns Cope, Proc. Amor. Phil. Soc. Phila. 1870, 478; Jordan, Man.

Vert. 314; Jordan, Bull. U. S. Nat. Mus. xii, 12G.)

ff. Caudal fin with the upper lobe longer than the lower, the two similarly colored.

1C4. Ifl. anBSBlS'UBll (Raf.) Jordan.

Caudal fin with the upper lobe falcate, much longer than the lower,

at least in the adult, the lobes similarly colored. Dorsal fin short and

high, falcate. Body compressed. Back somewhat elevated. Depth 3J

in length. Head conic, flattish, 5^ in length. Mouth very small, much

as in aurcohim, from which it can probably be distinguished only by the

form of the caudal. D. 12-13, half higher than long. Scales G-4G-5.

Ohio Valley and Great Lake region.

{Catontomus anisurus Eaf. Ichth. Oh. 54 : Ptychostomus breviccps Cope, Proc. Amer.

Phil. Soc. Phila. 1870, 478; Jordan, Man. Vert. 315; Jordan, Ball. U. S. Nat. Mus. xii,

12G.)

fff. Caudal tin with the lower lobe distinctly longer than the upper and differently

colored, the upper lobe in the adult being rod, the inferior jet-black, its two
lowermost developed rays and their membranes abruptly jialc (?in both

sexes).

165. ITI. pcccilnrilBii Jordan.

Body elongate, moderately compressed, somewhat elevated forwards.

Depth 4.^ in length. Head about the same. Mouth medium, the lips

full. Dorsal rays 13. Scales large, 5-44-4. Coloration usual, except

of the caudal fin ; other fins all red, with blackish shadings. Size

small. Louisiana and Southern Mississippi.

• (Jordan, Bull. U. S. Nat. Mus. x, 0(5; Jordan, Man. Vert. 315; Jordan, Bull. U. S.

Nat. Mus. xii, 129.)

ee. Scales very small for the genua, abont 5Gin lateral line ; body moderately elongate,

the depth about 1 in length.

160. ITI. ;iBbidlBlBl (Grd.) Jordan.

Head shortish, conic, the snout not much jlfojecting, about 4 in length

;

eye large. Dorsal fin small, with about 11 rays, the last raindly
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shortened. (Characters of mouth iinkuowii, but probably simihir to

macrolejndotum and poscilurum ; it is said to be "much hirger than in

P. congestus''\) Rio Grande region. {Glrard.)

(Ffijchostomus alhidus Grd. Proc. Acad. Nat. Sci. Philu. 185(3, 172; JordaUj Man. "Vert.

315; Jordan, Ball. U. S. Nat. Mns. xii, 128.) •

ddd. Dorsal rays mostly less tlian 12 ; body very slender.

\GTt, i^J. cervJElJIJJl (Cope) Jordan.

—

Jaminnj Mullet ; Jtimp-rocliS.

Head very short, roundish above, rather pointed forwards, about 5 in

length. Cheeks subvertical, their depth less than half the distance

from snout to preopercle. Mouth rather large, with thick lips, which

are strongly plicate, the folds somewhat broken up. Eye small. Fins

very small ; the dorsal rays 10-12 ; free edge of dorsal straight, its

longest ray less than head. Scales rather large, G-44 to 49-5. Color

greenish brown ; a pale blotch on each scale, these forming continuous

streaks along the rows of scales; back with more or less distinct

brownish cross-blotches ; fins brownish, not much red, the dorsal black-

ish at tip. Size smallest in the genus. Length less than a foot. Rivers

of the South Atlantic States from the James to the Chattahoocliee.

{TeretuJus cervinus Cope, Journ. Acad. Nat. Sci. Phila. 1868, 23G: Ftijchostomus

cervinus Cope, Proc. Auier. Pliil. Soc. Phila. 1870, 478 ; Jordan, Man. Vert. 315; Jordan,

Bull. U. S. Nat. Mas. xii, 129.)

69.—PI.ACOPHAKVMX Cope.

Big-jaived Suclcers.

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 4G7 : type Flaeopharynx carlnatus Co^ic.)

Suckers like Moxostoma in all respects, except that the pharyngeal

bones are much more developed and the teeth reduced in number, those

on the lower half of the bone very large, G-10 in number, nearly cylin-

dric in form, being but little compressed, and with a broad, rounded or

flattened grinding surface. The forms and positions of these enlarged

teeth vary greatly. In a specimen before us the first tooth is the high-

est and most compressed, its summit being rounded and then abruptly

truncate. The second tooth is notably shorter and thicker, much larger,

and rounded on top, the body of the tooth serving as a peduncle for the

swollen grinding surface. The third tooth is still shorter and similar in

form. The fourth tooth is similar to the first, being much higher than

the second and third, and flat on top. The others seem to be irregu

larly alternated or arranged in pairs, a long one and a short one^ tlie

long teeth in all cases being the most truncated, as if their surfaces Iiad

been most worn off. The mouth is larger and more oblique than usual
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in Moxostoma, and the lips are tliiclicr. Size large, {-ka^, a broad sur-

face; (fdjwy^^ I)harynx.)

16S. P. cariBintUiii Copo.

Body oblong, moderately compressed, heavy at the shoulders. Head

very large, 85 in length of the body. Eye small, behind the middle of

the head. jMouth extremely large, the lower jaw oblique when the

mouth is closed, the mouth, therefore, protractile forwards as well as

downwards. Lips very thick, coarsely plicate, the lower lip full and

heavy, truncate behind. Head above evenly rounded or somewhat cari-

nated. Scales 6-45-G. Dorsal rays 13 ; ventral 9. Color brassy green

above; lower fins red. Great Lakes and Mississippi Valley; abundtint

in many streams.

(Cope, Proc. Amer. Pliil. Soc. Pliila. 1870,407; Jordan, Man. Viit. oil; Jordan,

Bull. U. S. Nat. Mas. xii, 108.)

70.—QUASSILABIA Jordan & Braytou.

Rare-lip Suclcers.

{Lagocliila Jordan & Brayton, preoccupied.)

(Jordan & Brayton, Man. Vert. E. U. S. ed. 2, 1878, 401: type Lmjocldla lacera Jordan

& Brayton.)

Suckers like Moxostoma in every respect excepting the structure of

the mouth. Head shortish, conical, with lengthened snout; its length

4^5 times in that of the body, the opercular region being reduced,

so that the eye is well backwards. Suborbital bones narrow. Fon-

tanelh; large, widely open. Mouth large, singular in structure, in-

ferior, the ui^per lip not protractile, greatly prolonged, closely plicate.

Lower lip much reduced, divided into two distinct elongate lobes, which

are weakly papillose. The split between these lobes extends backwards

to the edge of the dentary bones, which are provided with a rather hard,

hornj" plate, as in Pantosteus. The lower liji is entirely sei)arated from

the upper at the angles by a deep fissure. The skin of the cheeks forms

a sort of cloak over this fissure, the crease separathig this skin from the

mouth extending up on the sides of the muzzle. The crease between

the lips extends down on the under side of the head. System of mucif-

erous tubes well developed. Pharyngeal bones not dissimilar from the

usual type in Moxostoma^ rather weak, with numerous small teeth.

Body elongate, not much compressed, not elevated. Fins moderate,

formed as in Moxostoma. Scales large, as in Moxostoma^ the lateral line

well developed and nearly straight, with about 45 scales in its course.*

Air-bladder in three i)arts. Sexual peculiarities unknown
;
probably

little marked. (Quassiis, broken or torn; labia^ lip.)
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1G9. Q. laccB'a Jor. & Brayt.

—

Hare-lip Sucker; Ci(t-''ip8; Split-mouth Suclcer; May
Sucker ; Eabhit-vioiUli Sucker.

Head short, conical, with lengthened snout, the region between the

eyes flattened and with prominent mucous ridges. Cheeks and lower

part of head rather swollen. Opercle much reduced, its greatest length

scarcely greater than the diameter of the eye. Head about 4|- in length.

Eye 4^ in length of head, about 2 in length of the snout, its situation

thus quite posterior. Length of the top of the head 2| in the distance

from the snout to the base of the dorsal. Body rather slender, the form

being between that of Moxostoma cervinum and M. macroUpidotum, the

depth 4f in the length. Dorsal fin rather low, its rays I, 12; A. I, 7;

V. 9. Scales 5-45-5. Color olive or bluish brown above ; sides and

belly silvery ; lower fins faintly orange. Ohio Valley and southward.

A singular species, abundant in some sections (Scioto River, Clincli

Eiver, Chickamauga River), but overlooked by naturalists until lately.

(Lagochila lacrra Jordan & Brayton, Proc. Acad. Nat. Sci. Pliila. 1877, 280 : Lagochila

lacera Jordan, Man. Vert. ed. 2, 'Ml : Jordan, Man. Vert. ed. 2, 406 ; Jordan, Bnll. U.

S. Nat. Mus. xii, 106.)

Family XXXL—CYPEINID^.
{The Carps.)

Cyprinoid fishes with the margin of the upper jaw formed by the pre-

maxillaries alone and the lower i)haryngeal bones well developed, falci-

form, nearly parallel with the gill-arches, each provided with 1-3 series

of teeth in small number, 4-7 in the main row, and a less number in the

others if more are present. Head naked. Body scaly (except in Meda.,

Plagoptenis, Phoxinelhis, and Aulopyge). Barbels 2 or 4 ; absent in most

of our genera, and not large in any. Belly usually rounded, rarely

compressed, never serrated. Gill-openings moderate, the membranes

broadly joined to the isthmus. Brachiostegals always 3. Gills 4, a

slit behind the fourth. Pseudobranchiae present (except in Orthodon,

etc.). No adipose fin. Dorsal fin short in American species, elongate

in many Old World forms. Ventral fins abdominal. Air-bladder

usually large, commonly divided into an anterior and posterior lobe,

rarely wanting, not enclosed in a bony capsule. Stomach without

ap:)endages, appearing as a simple enlargement of the intestines.

Fishes of moderate or small size, inhabiting the fresh waters of the

Old World and of :N"orth America. Genera about 200 ; species nearly

1,000; excessively abundant where found, both in individuals and

species, and, from their great uniformity in size, form, and icoloration,

constituting one of the most difficult groups in natural history in
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which to distinguish genera and species. Onr genera are mostly very

closely related, and are separated by characters which, althougii reason-

ably constant, are often of slight structural importance. From time to

time, different authors have proi)ose(l to throw most of these groups into

the genus Leuciscus, a procedure which, without further discussion, may

be said to have always led to confujsion. The spring or breeding dress

of the male fishes is often peculiar. The top of the head, and often the

iins or various i)ortions of the body, are covered with small tubercles,

outgrowths from the epidermis. The fins and parts of the body in the

spring males are often charged with bright pigment, the pre^•ailing color

of which is red, although in some genera it is satin-vvhite, yellowish, or

black.*

(C'^^rriJfWcr, part, Giiutlier, vii, 25-339.)

* Dorsal fm short, witliout developed spiue.

t Air-bladdor surrounded by many convolutions of tlio very long alimentary canai.

(Cdnqxjstoniiiiw.)

A. Teeth 4-4, or 1, 4-4, 0, with oblique grinding surface and slight hook; peri-

toueuin lila<lc.

Cami'ohtoma, 71.

tt Air-bladder above the alimentary canal ; teeth one-rowed. {Chondroatoinhicv.)

t Intestinal canal elongate, more than twice the length of the body; teetli with

grinding surface well

develojied
;
peritoneum

usually black.

B. Jaws each with a conspicuous, broad, straight-edged, horny plate ; teeth 4-

5, stout, l)luntish, hook-

ed, and short.

AciiociULiis, 7y.

BB. Jaws without horny plate.

C. TeethG-G,8tronglycomi)ressed,knife-shai)ed
;
pseudobranchiie none; ru-

dimentary caudal rays

greatly d(iv eloped;
scales very s:iiall.

Orthodox, 73.

*No progress can be made in the study of these fishes without a careful examina-

tion of the teeth. The pharyngeal bones in the smaller species can be removed by in-

serting a y)in or a hook through the gill-opening, under the s'.umlder-girdle. The
teeth should be carefully cleaned with a tooth-brush, or a jet of water, cr a pin, and
may be examined by any small lens. In most cases a prinicipal low of 1 or f) teeth:

will be found, in front of which is sometimes a set of 1 or 2 smaller ones. The two
sides are not always symmetrical. "Tcetli 4-4" indicates a single row of 4 on cacli

l>haryngeal bone. " Teetli 2, 4-5, 1 " indicates 2 rows of teclh on each side—on the onc^

side 4 in the principal row and 2 in the lesser, on the other side 5 in Hie main row
and 1 in the lesser. In the Levciscine genera these teeth, or the princiiml ones, are

raptatorial, that is, hooked inward at their tijis. A grinding or masticatory surface is

an excavated sjjacc or groove usually at the IJkse of the hook. A llattened or bev-

elled edge sometimes simulates a masticatory surface, and in some of the species tho

grinding surface is very narrow and confined to but one or two of the teeth. In all eases

where the number of teeth is given in the specific descriptions following, this number
has been vorilied on typical exaini)les either by Professor Cope or the writers.

Bull. Nat. ilus. No. 1(J 10
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CC. Teeth 5-5 or 4-5; pseudobrauclaiae present; dorsal fin inserted poste-

riorly.

D. Lateral lino complete ; rudimentary caudal rays numerous ; anal basis

elongate.. Lavinia, 74.

DD. Lateral line incomplete ; anal basis short ; scales minute.

Chrosomus, 75.

CCC. Teeth 4-4 ; dorsal fin nearly median.

E. First (rudimentary) ray of dorsal slender, firmly attached to the first

developed ray.

F. Scales very small, 85-90 in the lateral line, which is complete.

ZOPHENDIIM, 76.

FF. Scales larger, 35-60 in the lateral line.

G. Lateral line complete Hybogxatiius, 77.

GG. Lateral line incomiilete CoLiscus, 78.

EE. First (rudimentary) ray of dorsal somewhat enlarged and blunt,

connected by mem-
brane with the first de-

veloj)ed ray.

H. Lateral line incomplete Pimephales, 79.

HH. Lateral line complete Hyborhyxchus, 80.

tt Intestinal canal short, less than twice the length of the body; teeth hooked, the

grinding surface, ifpres-

J^

' ent, narrow or rudimen-

tary
;
peritoneum usu-

ally pale.

$ Dentary bones parallel, united for their whole length. {Exo-

glossiri(P.)

I. Premaxillaries not j)rotractile ; mandible with a conspicu-

ous fleshy lobe on each

side at base.

EXOGLOSSUM, 81.

$5 Dentary bones arched, free from each other, except at

the symphysis. {Leu-

cischiw.)

J. Abdomen behind ventral fins not comj>ressed to an edge,

the scales passing over

it ; anal basis generally

short.

K. Teeth in the main row 4-4.

L. Maxillary without barbels.

M. Jaws each with a hardened bony sheath; first

ray of dorsal spine-like,

eounccted by membrane
with the first develojied

ray ; teeth 4-4.

COCHLOGXATIIUS, 82.

MM. Jaws without bony sheath.

N. Lower jaw with the lip thin or obsolete, not

developed as a fleshy

lobe on each side at

base.

C Mandible, interopercle, and suborbital not

cavernous.

P. Teeth 4-4, or 1, 4-4, 1 (1, 4-4, 2 in one spe-

cies).
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R. Lateral line iucomplete.

Hemitremia, 83.

RR. Lateral line complete Cliola, 84.

PP. Teeth 2, 4-4, 2.

S. Lateralliue complete.. MiNNiLUS, 85.

SS. Lateral line incomplete; scales

small.PKOTOPORUS, 86.

00. Mandible, interopercle, and 8iil)orbital witli

couspicnons, externally

visible, cavernous cham-

bers; teeth 1, 4-4, 0.

Ericymca, 87.

NN. Lower jaw with the lip developed as a fleshy

lobe on each side ; teeth

4-4 ; dorsal anterior.

PllENACOBIUS, 88.

LL. Maxillary with a small barbel at its extremity.

U. Premaxillaries not jirotractile

;

teeth 2, 4-4, 2; scales

small ; dorsal jiosterior,

Rhinichthys, 89.

UU. Premaxillariesiirotractile.

V. Teeth 4-4, or 1, 4-4, 1, or 1, 4-4, 0.

W. Scales very small ; dorsal

posterior.

X. Lateral line complete.

Agosia, 90.

XX. Lateral line incomplete.

Apocope, 91.

WW. Scales large; dorsal me-

dian; lateral line com-

plete.

Ceratichthys, 92.

VV. Teeth 2, 4-4, 2.

Y. Head convex above

;

teeth without grinding

surface ..Couesius, 93.

YY. Head flattened above
;

teeth with grinding sur-

face.. -Platygobio, 94.

KK. Teeth in the main row 5-5 or 4-5.

Z. Maxillary with a bar-

bel; premaxillaries i)ro-

tracti le.

a. Teeth hooked, none of them molar ; teeth in the lesserrow 2.

b. Caudal fin synmietrical, its rudimentary basal rays not greatly developed.

c. Barbel minute, lateral ; teeth without grinding surface Semotilxis, 95.

cc. Barbel terminal; teeth with grinding surface Symmetrurus, 96.

bi. Caudal fin unsymmetrical, the upjier lobe much the longer, tlio basal caudal

rays greatly developed Pogoniciithys, 97.

an. Teeth partly molar, much enlarged, obtusely truncate, lesser row with 2 teeth

;

scales small Mylociiilus, 98.

ZZ. Maxillary without

barbel.

d. Upper jaw not protractile ; 2 or 3 teeth modified, molar ; teeth 2, 5-5, 2, or 2,

5-4, 2 Mylophakodon, 99.
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dd. Upper jaw protractile ; teetli not molar,

e. Teeth two-rowed, 2 teeth in the lesser row.

/. Lateral line complete.

g. Teeth subcorneal, scarcely hooked, sharp-edged, wide apart, the long

limb of the jiharyugeal bone elongate.

Ptychochilus, 100.

gg. Teeth compressed, close-set, strongly hooked ; the pharyngeal bone of

the usual form.

A. Caudal peduncle slender and elongate, the caudal fin widely forked,

its basal rudiments much develoxied; scales very small

;

head depressed Gila, lol.

hli. Caudal peduncle stout; basal rudiments of caudal little developed.

Squalius, 102.

ff. Lateral line incomplete Phoxixus, 103.

ee. Teeth one-i"owed.

- Lateral line complete.

g. Mouth of moderate size Leucos, 104.

(jg. Mouth extremely small Opsopceodus, 105.

— Lateral line incomplete ; teeth serrate TrychzERODON, 106.

JJ. Abdomen behind ventral fins compressed to an edge,

the scales not passing over it ; anal basis usually elou-

gate ; dorsal jjosterior.

i. Abdomen in front of ventrals rounded ; anal basis rather long.

j. Teeth 5-5, with grinding surface and serrate edges.

NOTEMIGONUS, 107.

/ jj. Teeth 2, 5-5, 2, entire, without grinding surface-ALBURNUS, 108.

* * Dorsal fin short, posterior, with a strong spine, composed of two, the posterior re-

ceived into a longitudinal groove of the anterior ; inner

border of the ventral fins adherent to the body ; teeth

hooked, without grinding surface, in two I'ows. (Phujo-

2)teriiia\)

I. Body with small scales ; teeth 2, 4-4, 2 ; no barbels.

Lepidomeda, 109.

U. Body scaleless.

w. Maxillary without barbel ; teeth 1, 4-4, 1 Meda, 110.

vim. Maxillary with a barbel ; teeth 2, 5-4, 2.

Plagopterus, 111.

*** Dorsal fin elongate ; dorsal and anal fins each preceded by a serrated spine

;

scales large; teeth molar; siiecies introduced. {Cg-

imnince..)

7). Barbels 4 ; teeth 1, 1, 3-3, 1, 1 Cyprinus.

tin. Barbels none; teeth 4-4 Carassius.

71.—CAinPOSTOMA Agassiz.

Stone rollers.

(Agassiz, Amer. Journ. Sci. Arts, 1855, 218: type BitUlus anomalus Raf.)

Body moderately elongate, little compressed. Mouth normal, the

jaws with thick lips aud rudiment of a hard sheath. Premaxillaries

protractile; no barbel. Teeth 4-1:, or 1, 4-4, 0, with oblique grinding

surface and bat a slight hook on one or two teeth. Air-bladder sus-
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peiuU'd in the abdominal cavity, and entirely surrounded by many con-

volutions of the long alimentary canal, which is G-9 times the total

length of the body. Ovaries similarly enclosed in the alimentary canal.

Peritoneum black. Pseudobranclii;e present. Scales moderate. Lat-

eral line present. Dorsal nearly over ventral. Anal basis short. No

spines. Herbivorous. Sexual differences very great, the males being

covered with large tubercles in spring. The singular arrangement of

the intestines in relation to the air-bladder is peculiar to Campostoma

among all known fishes. Size moderate. (;^a,a-/j', curve ; aru/xa, month.)

* Scales small, 75-30 iu tlio lateral line ; teeth 4-4 (?).

170. C. oraiatiini Grd.

Body stout. Head large, blunt and heavy. Mouth large, the max-

illary reaching to near the front of the large eye. Tail rather short.

Coloration brilliant, precisely as in C. anomalum. Head 3^ ; depth 4.

D. 8; A. 8; Lat. 1. 78. Chihuahua River. {Girard.)

(Grd. Proc. Acad. Nat. Sci. Phila. I':i5(), 17G; Giinther, vii, 183.)

** Scales moderate, 48-57.

t Teeth 4-4.

171. C anonialuasi (Eaf.) Ag.

—

Stone-roller; Slone-lugger.

Body stoutish, moderately compressed, the ante-dorsal region becom-

ing swollen and prominent in the adult. Snout moderately decurved.

Scales deep, rather small and crowded anteriorly. Maxillary not reach-

ing to opposite the front of the eye. Color brownish, with a brassy lus-

tre above, the scales more or less mottled with dark. A dusky vertical

bar behind the opercle. Dorsal and anal tins (\ach with a dusky cross-

bar about half way u]), th(; rest of the fin olivaceous in fem'ales, fiery red

in tlie males in the spring. Iris orange iu males. Males in the spring

with the head and often the whole body covered with large, rounded tu-

bercles. In no other Cyprinoid are these nuptial appeiuhiges so exten-

sively developed. Head 4^ ; depth 4|. D. 8 ; A. 7 5
scales 7-53-8 ; teeth

4-4. L. C-8 inches. Extremely variable, the young very different in

appearance from the old males. Western New York to Mexico, every-

Avhere abundant in deep or still places in small streams, running up

small brooks to spaWn in spring. Herbivorous. One of the most inter-

esting and curious of our fishes.

{Riitilun anomalna Raf. Ichlh. Oh. 52: Exofjlonmm duhium Kirtland, Bost. Journ.

Nat. Hist. V, 272: Exoijlossnm .sphiJccphalam Cnv. & Val. xvii, 4'^9: ChondroHtoma pnlUim

At;a.ssiz, Aim;r. Jonru. Sci. Arts, 18.54, 357 : CampOHtoma calUptenjx, mormijnis, (jobionl-

iiuin, aiid hippops Cope, Proc. Acad. Nat. Sci. I'hila. 1664, 284: Campoaloma nusutuni
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Grd. Proc. Acad. Nat. Sci. Phila. 1S5G, 176, from tlie Rio Grande, may be a distinct

species (specimens before ns bave a slenderer bead and ratber more compressed and

elevated body tbau is usual in C. anomaliin) : Campostoma dubium Giintber, vii, lb3
;

Agassiz, Amer. Jouru. Sci. Arts, 1855, 218 ; Jordan, Man. Vert. ed. 2, 287.)

trreetb 1, 4-4, 0.

172. C. prolaxum (Storer) Jordan & Gilbert.

Slenderer than C. anomalum. Head rather shorter and narrower.

Scales larger and less crowded, and the coloration more uniform and

paler, or more silvery. Head 4| ; depth 4J. D. 8 ; A. 7 ; scales 7-49-C

;

teeth 1, 4-4, 0. Tennessee, Georgia, and Alabama; abundant. Very-

similar to the preceding, but probably worthy of specific distinction on

account of the difference in dentition, constant in nil specimens exam-

ined.

{Leuciscus prolixus Storer, Proc. Bost. Soc. Nat. Hist. July, 1845 : Campostoma anoma-

lum var. prolixum Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 326.)

*** Scales larger, about 45 in tbe course of tbe lateral line ; teetb 4-4 (?).

173. C. foranosulum Grd.

Head short and blunt, with broad, projecting snout. Head 4 ; depth

4J. D. 8 ; A. 7 ; Lat. 1. 45. Grayish above, whitish below ; sides more

or less marmorate ; a black patch at the base of the caudal and on the

dorsal. San Antonio Eiver, Texas. (Girard.)

(Grd. Proc. Acad, Nat. Sci. Pbila. 1856, 176.)

72.—ACROCHfiLUS Agassiz.

Sard-mouths.

{Acroclieilus Agassiz, Amer. Journ. Sci. Arts, 1855, 211 : tyjie Acroclwilus alutaceus

Agassiz & Pickering.)

Body elongate, little compressed. Both jaws with a large, straight,

horny plate, sharp externally and very conspicuous. Upperjaw protrac-

tile. Ko barbel. Teeth 4-5, stout, hooted, with broad masticatory sur-

face. Intestinal canal elongate. Peritoneum black. Pseudobrauchiaj

l^resent. Scales small, loosely imbricated. Lateral line present. Dor-

sal fin slightly behind ventrals. Anal basis moderate. Caudal fin

broad, its rudimentary rays recurrent on the caudal peduncle. Size

rather large, {a/.pog, sharp; yj't^o-, lip.)

174. A. alaitaceus Agass. & Pick.

—

Eard-mouth.

General form and appearance of the species of Gila, but the head not

depressed, and more blunt forward. Body elongate, not much com-

pressed, its sides more so than the caudal peduncle ; the greatest depth,

over the ventrals, 4 in length. Caudal peduncle very long and slender,
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nearly terete, its lengtli contained 4f times in the length of the body, its

least depth 2j in its length. Uead moderate, 4^ in length of body,

bliintish, the profile considerably rounded, the iuterorbital space

strongly convex. Mouth horizontitl, subinferior, overlapped by the

broad, blunt snout, its breadth considerable, but the maxillary not ex-

tending far back, to opposite the front of the eye. Upper jaw pro-

tractile, covered with a fleshy lip, inside of which is a small, straight,

cartilaginous plate, similar to that on the lower jaw, but much smaller

and not evident externallj'. Lower lip covered with a firm cartilagi-

nous plate, sharp externally, the upper surface being formed by its

bevelled edge. The transverse width of this plate is between four and

five times its (longitudinal) breadth. The plate extends in nearly a

straight line from one angle of the mouth to the other ; its transverse

width is contained 2^ times in the length of the head. Eye rather

large, 5^ in head. If in snout, its position anterior and not high up, 2^

in iuterorbital space. Dorsal long, rather low, its first ray just behind

the first ray of ventrals, midway between the snout and the middle of

the base of the caudal fin. Caudal fin very long, the lobes about equal,

longer than the head, widely forked, the accessory rays at is base very

luimerous and recurrent on the caudal peduncle ; about eight of these

may be distinguished on each side of the fin. Anal fin rather large;

ventrals broad, reaching vent. Pectorals moderate, not reacliing two-

thirds of the distance to the ventrals. Scales quite small, somewhat

imbedded in the skin, very loosely imbricated, or ofteu scarcely imbri-

cated at all, the exposed surfaces longer than high, profusely punc-

tate; squamation quite irregular; the scales smaller on back and belly

than on sides, most exposed on caudal peduncle. Lateral line much

decurved. Coloratioa very dark, belly paler, but nearly all parts of the

body studded with minute dark points. D. 10; A. 9; scales 20-85-

10. Teeth 4-5, hooked, somewhat club-shaped, with a broad mas-

ticatory surface. Peritoneum black ; intestines nuich elongate, filled in

this specimen with vegetable substance. L. 12 inches. Columbia Eiver

and tributaries.

(Agassiz, Amer. Jonrn. Sci. Arts, xix, 214, LS-'o ; Glinthcr, vii, 276; Jordan. Proc. U.

S. Nat. Mus. i, 83, lti7b,)

ya.—ORTIIOI[>0.\ Girard.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1850, 183: typo Gila microhnndota Ayres.)

Body elongate. Jaws normal, the upper protractile, the lower sharp-

edged, with a knob at the symphysis ; no barbel. Teeth 0-0 or 0-5,
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miicli compressed, laucet-sliaped, erect, nearly straight. Upper limb

of the pharyngeal bone very broad and concave, separated by a deep

notch from the dentigerous portion, the bone thin and brittle. Intes-

tinal canal elongate, about 7 times the length of the fish
;
i)eritoneum

black. Scales small. Lateral line present. Dorsal tin opposite ven-

trals. Basal rays of caudal largely developed. Anal basis short.

Pseudobrauchise none. Gill-rakers moderate, clavate, the inner edge

fringed. Size large. This genus is related to Chondrostoma, differing

chiefly in the absence of pseudobranchiai and of the horny mandibular

plate. {opO<k, straight; oomv^ tooth.)

l^S. O. anicB'oU'pidotus (Ayres) GnL

Body elongate. Head moderate ; the snout very broad ; eye small,

about half the length of the snout. Mouth terminal, somewhat oblique,

broad, the maxillary not extending to the eye. Upper head of surfsice

flattish, with two bony ridges. Fins rather large ; the caudal strong.

Coloration plain. Lateral line decurved. Head 4; depth 4i. D. l>:

A. 8 ; scales 21-105-12 ; Vert. 24 + 20. Teeth 0-6 or 6-5, formed much

as in Campostoma, but longer. Size large. L. 12 inches. Itivers of

California ; Great Basin of Utah
(
Yarrow).

(Gila microlepidota Ayres, Proc. Cal. Acad. Nat. Sci. i, "21, 18r)5; Girartl, U. S. Pac.

R. R. Surv. Fish. 237, fig.; Giinther, vii, 275.)

74.—I.AVINIA Girard.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1854,137: type Lavinia exilicauda B. & G.)

Bod^' elliptical, elevated, moderately compressed, rapidly contracted

to the slender caudal peduncle. Head small, conical. Mouth mo<l-

erate, terminal, oblique; the lower jaw included. Scales moderate,

not closely imbricated, the exposed surfaces somewhat hexagonal.

Lateral line decurved, complete. Belly behind ventrals entirely scaled.

Dorsal fin well behind ventrals, its last ray just in front of the begin-

ning of the anal, which is rather elongate. Caudal flu little forked, its

rudimentary- basal rays much increased in number and very strong.

Intestinal canal elongate, 3 times the total length of the fish; i)e-

ritoueum dark. Teeth 4-5 or 5-5, scarcely hooked, cultriform, with

rather broad but shallow grinding surface, the largest standing uj)

well above the surface of the bone. Gill-rakers rather long and slen-

der; pseudobranchioe large. Size large. (Lavinia, a classical name,

without special application to these fishes.)
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176. L,. exElicatida B. »fc G.

JJody deep, compressed, tnpering to the caudul peduncle, which is

very sleuder. Head small, short, conical. Mouth rather small, oblique,

the upper lip on the level of the lower i^art of the pu})!!, the maxillary

falling short of the eye. Preorbital short and deej) ; suborbital moderate.

Eye rather lary:e, anterior, 4 in head. Scales rather large, 42 in front

of dorsal. Dorsal fin rather small. Pectorals short. Anal high and

long. Caudal well forked, its rudimental rays strong, about 10 in num

ber. Color dark above, sides somewhat silvery. Scales with dark

sjjecks. Ilead4|; depth 3^. D. 10; A. 12; scales 13-04-8 ; teeth 4-5

or 5-5. L. 12 inches. Rivers of California.

(Baird & Girard. Proc. Acad. Nat. Sci. Thila. 1854, 137 ; Girard, U. S. Pac. K. R.

Snrv. X, 241: Leuciscus exilicauda Gunther, vii, 248: Lavinia haniujus Girard, Proc.

Acad. Nat. Sci. Phila. 185G, 184; the same species.)

VS.—CBIROSOMUS Raliuesquo, 1820.

Red Minnows.

(Rafiuesqne, Ichth. Oh. 47: tyi^e Luxilus eryihrof/aslcr T\.i\f.)

Body moderately elongate, little compressed. Jaws normal; no bar

bel. Teeth 5-5 or 4-5, moderately hooked, with well-marked grinding

surface. Alimentary canal elongate, about twice as long as body
;
peri-

toneum black. Scales very small. Lateral line sliort or wanting. Dor-

sal behind ventrals; anal basis short. Size small. Colors in spring

brilliant, {/f"'^, color; (jcuij.a^ body.)

* Sides <)( the body with two black stripes ; the upper ruuuiug from the upper angle

of the opercle straight to the caudal, sometimes breaking up in spots behind;

the lower broader, extending from the snout through the eye, curved down-
Avard along the belly, and extending to the caudal, where it ends in a black

spot (these strix)es I'aint in the female).

177. C e»'ylSiros'asS«r Agassi/,.

—

Bed-hdUcd Dace,

Body oblong, tapering each way from the middle, little compressed.

Head moderate, rather i)oiiited. IMouth moderate, terminal, oblitpie,

the jaws about equal. Fins rather small; the dorsal and anal high and

short; caudal long. Scales quite small, firndy attached, but not much

imbricated. Lateral line developed less than half the length of the

body. Color brownish olive, with a dusky dorsal line and often some

blackish spots; two black lateral bands as above described ; between

these a bright, silvery area. Belly below the lower band abruptly sil-

very. Females obscurely marked. Males in spring with the belly and

the interspace between the lateral bands bright scarlet; bases of the

vertical lius also scarlet. In high coloration the body is everywhere
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minutely tuberculate and the fins are bright yellow. Head 4; depth 4.

D. 7; A. 8; scales 16-85-10; teeth usually 5-5. L. 2-3 inches. Penn-

sylvania to Dakota and Tennessee; abundant in small streams; one of

the most beautiful of our fishes.

(Luxilus or Chrosomus enjthrogaster Raf. Ichth. Oli. 1820, 47: Luxihis erythrogaster

Kii-t. Boat. Joum. Nat. Hist, iv, 23, fig. 1844 ; Cope, Cypr. Penu. 391 : Lmciscus ery-

throyasier Giiuther, vii, 247 ; Jordan, 302.)

** Sides of body with the upper band beginning opposite the vent and extending

backward to the middle of the caudal, terminating iu a black spot; lower

band extending from snout through eye, downward and backward, ceasing

at base of anal ; back with dark spots and cross-bars.

1'3'§. C. oreas Cope.

Form of the preceding, the snout rather more obtuse. Coloration

similar to that of the preceding, except for the diflerence in pattern.

The back clear olive-green, with dark cross-bars ; belly, interspace be-

tween the lateral bands, and bases of vertical fins bright crimson; fins

otherwise yellow. Head 4; depth 4J. D. 8; A. 8; Lat. 1. 67; teeth

5-5. L. 2i inches. Tennessee and Eoanoke Elvers; even more brill-

iant than the i^receding.

(Cope, Journ. Acad. Nat. Sci. Phila. 18(38,233.)

*** Body with two black lateral bands on the side, which unite on the caudal x)edun-

cle, the lower broader, decurved, the upper narrow and straight.

179, C cos Cope.

Slenderer than the preceding ; the lateral line less distinct, often en-

tirely wanting. Variations in color as in the other species. Head 4;

depth 5. D. 8; A. 8; Lat. 1. 77; teeth 5-5. L. 2J inches. Susquehanna

Eiver. Perhaps a variety of G. erytlirogaster.

(Cope, Proc. Acad. Nat. Sci. Phila. 1801, 523; Cope, Cypr. Penn. 391.)

76.—aOPiaE'^DUM Jordan.

(Jordan, Bull. Hayden's Geol. Surv. Terr, iv, 786, 1878: type Hyhorhynclius sidcriits

Cope.)

This genus is very closely related to Ri/hognathns, differing only in

the small size of the scales, there being 55-90 in the course of the

lateral line. The jihysiognomy is somewhat different, and the dorsal

fin is inserted more posteriorly than usual in EyhognatJms. As in Ryho-

(jnathiiSj the teeth are 4-4, scarcely hooked, with narrow grinding surftice,

and the intestinal canal is elongate, the peritoneum black. Eocky

Mountain region; one species in Western Mexico.* {Zo(p(K, darkness;

evfJov, within ; in allusion to the black peritoneum.)

* Scales very small, 85-90 in the course of the lateral line.

*Z. australe Jordan. Body rather elongate, formed much as in Campostoma aiioma-

lurn, somewhat compressed, the back somewhat elevated and rounded anteriorl5''.

Head rather large, slightly dejiressed above. Mouth moderate, low; the lower jaw
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ISO. Z. sidci'iuni (Cojie) .Tor.

l^hysiognomy of Ajwcope. Body fusiform. Head rather small, acu-

minate. JNEoutli terminal, the upper jaw the longer, maxillary reaching

line of orbit. IMouth forming more than a semicircle. Lower jaw hard,

jess attenuate than is usual in HyhognatJms. Eye small, 4j'y in head.

Fins long, the ventrals reaching anal. Color dark iron-gray above, a

darker band of the same along the sides, above the lateral line, extend-

ing from the end of the snout to the middle of the caudal. Ilead 4
;

depth 4. D. 8 ; A. 7 ; Lat. 1. 88 ; teeth 4-4. Arizona. {Co2)c.)

(Jlijhorhynchus sidcrius {lapsus for Ilijhtxjnathns) Cope, Zoiil. Wheeler's Expl. W. lOOtli

Mer, V, G70, ld7(5.)

** Scales moderate, 55-00 in the course of the lateral line.

1§1. Z. pluiMboiiSBi (Grd.) Jor. & Gilb.

Body rather slender. Head moderate, rounded in front. Color uni-

form, sometimes a black spot at the base of the caudal. D. 8 ; A. 7 ; Lat.

1. 58 ; teeth 4-4. Arkansas and Indian Territory. (Gimrd.) This spe-

cies may, perhaps, be referable to Hybognathus.

(Dionda phimhea and spadlcea Girard, Proc. Acad. Nat. Sci. Pliila. 1856, 178 : Hyho-

rhynchus punictus, Grd. 1. c. 179 : Dionda fjrisca, Grd. U. S. Pac. E. R. Surv. x, 230.)

77.—MYB©G]^ATiaUS Agassiz.

{Alf/oma and Dionda Girard.)

(Agassiz, Amer. Journ. Sci. Arts, 1855, 223: tyi)e Hyhognathns nuclialis Ag.

)

Body elongate, somewhat compressed. Mouth horizontal. The jaws

normal, sharp-edged ; lower jaw with a slight, hard protuberance in

front ; no barbel ; upi)er jaw protractile. Teeth 4-4, cultriform, with

oblique grinding surface and scarcely any hook. Alimentary canal

elongate, about 4 times the length of the l)ody. Peritoneum black.

Scales large. Lateral line continuous. Dorsal over ventrals. Anal

basis short. Size moderate. Species numerous ; mostly southwestern,

and little known. {''>i^<k, gibbous
;
y^dOo^, j-i^v.)

* Body comparatively elongate, little compressed, llic depth less than two-sevcuths of

the length.

c. Suborbital bones comjiaratively long and narrow.

slightly included ; the premaxillary below the level of the eye; the maxillary just

reaching the front of the eye. Lower jaw thin-edged, with a slight symphyseal knob.

Eye small, G in head. Scales small. Lateral line complete, decurvcd. Dorsal

slightly behind ventrals. Dusky bluish above ; everywhere with dark points. A
black spot at base of caudal. Head 4; depth 4-18. D. 8 ; A. 7 ; scales 10-5(5-8 ; teeth

4-4. L. 7 inches. Lake Tnpataro, Guanajuato, Mexico (west of the Sierra Madre).

(Jordau, Proc. U. S. N.at. A1n« t^^^ -v-o x
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182. H. JBUChalBS Ag.

—

Silvery Minnow.

Body elongate, comparatively slender. Ilead moderate, rather short,

the i)rofile evenly curved. Eye large, rather longer than muzzle, about

4 iu head. Upper jaw heavy; lower jaw thm. Scales large and silvery.

Lateral line decurved, 12-14 large scales in front of dorsal. Olivaceous

green above, translucent in life ; sides clear silvery, with bright reflec-

tions. Fins unsi)otted. Head 4; depth 4^. D. 8; A. 7; teeth 4-4;

scales 5-38-4. L. 5-7 inches. A graceful minnow, abundant iu most

streams from New Jersey to the Ui)per Missouri and southward. As
here defined, more than one species may be included ; but, if so, the

authors are unable to distinguish them.)

(Agassiz, Anier. Jourii. Sei. Arts, 1855, 224; Giinther, vii, 184 : Hybofjnaihus arfjyriUa,

evansi, and reg iiis Grd. Proc. Acad. Nat. Sci. Pliila. 185(i, 182,209: Hijboijnathus regius

Giintlier, vii, 185: Hgbognathns osmerinus Cope, Proc. Amer. PMl, Soc. Phila. 1870,

466: II (fbognallins argytUi)^ Jordan, 2S9.)

1§3. H. ainarus (Grd.) Jordan.

Head very short, small and blunt ; front convex rather than de-

clivous, as in H. nuclialis. Suborbital bones rather narrow, about as in

H. nuchaUs. Scales moderate, 10 in front of the dorsal. Coloration of

a. nuchaUs, hut size much smaller. D. 8 ; A. 7 ; Lat. 1. 35-38; teeth

4-4. Eio Grande region.

{Algoma amara Grd. Proc. Acad. Nat. Sci. Pliila. 1856, 180.)

^§4. M. flavipisiBiis Cope.

"This fish differs from H. argyritis {nuclialis of the present memoir) in

the smaller scales and quite diiferent coloration. Eye large, horizon-

tally oval, its length 2g in head, and equal to interorbital width. The

muzzle is shortly decurved to the mouth, which is terminal and short.

The extremity of the maxillary extends half way from the end of the

muzzle to the line of the orbit. Origin of ventral fins below or a little

in advance of the base of the first dorsal ray. The pectoral is short,

not nearly reaching the ventral, which iu turn falls far short of the

vent. The lateral line rises anteriorly. The occipital region is convex

and rather wide, the interorbital region nearly tlat. Color dusky above,

a wide dusky lateral band, separated by a pale band from the back. A
faint dark spot at base of caudal. Fins pale yellow, unspotted. Head

5-| in length, with caudal fin; depth a little more. D. 8; A. 7 or 8;

scales 7-41-4. L. 2i| inches. Llauo Eiver, Texas." {Cope^ MSS.)

1^5. II. siB^i'ota;niatiis Cope.

Similar to H. Jlavipuum, but with larger scales. Ventral fin origi-

nating a little in advance of the first dorsal ray. Eye large, a little
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less than one-third the length of the head and a little less than the in-

terorbital \^'idth. Ventral fin nearly reaching vent. Color dnsky, with

a black lateral band. Fins plain. Head 5 in length, with candal

;

depth the same. D. 8; A. 8; scales 5-34-3. L. 2.^ inches. Medina

River, Texas. {Cope^ MSS.)

(id. Suborbital bones short ami deep.

1§6. H. placitiis Old.

Head short and bluntish. Body stoutish. Eye small, shorter than

snout, about 5 in head. Scales moderate, about 10 in front of the dor-

sal. Size comi^aratively small. Grayish above, silvery below. Head

4f ; depth 4i. D. 85 A. 7; Lat. 1. 40; teeth 4-4. Mississippi Valley to

Utah. (Possibly two species are here included.)

(Girard, Proo. Acad. Nat. Sci. Phila. 1856, 182: Ilyhofinatlius nucJialis Cope, Proc.

Aiiier. Phil. Soc. Phila. 1874, G(i: Hyhognaihus nuclialis Jordan, 289; ju-obably uot of

Agassiz.)

ana. Suboiljital bones nnlaiown; small species of the Texan vogiou.

ISy. H. Cpiscopus (Grd.) Jordan.

Slender and graceful, fusiform in i^rofile, and compressed, with the

back slightly arched. The head is large, forming about the fifth of the

length. Eye large and subcircular, tlie diameter 3^ in head. Fins

moderate. Scales large, the lateral line Ibllowing the middle of the

flanks. Dusky above, a blackish band along the sides, ending in a

dusty blotch at base of caudal. Fins unmarked. Scales with fine

black dots. D. 8; A. 8; Lat. 1. 39. L. 3 inches. Rivers of Texas.

{Girard.) This or some very siuular species occurs in Southern Illinois.

{Forbes.)

{Diondu episcopa, sercna, texenms, papaVis, aryndosa, and chryfiltis Girard, Proc. Acad.

Nat. Sci. Phila. 18."j(), 177-178.)

18§. II. (UaviaSalBS (Grd.) Jor.

Form, size, and coloration of II. anutrus, but the mouth and eye

smaller and the scales smaller. D. 8; A. 7-, Lat. 1. 40; IG scales before

dorsal. Snout tuberculate in spring males, ]^^e^v Leon. {Girard.)

(Algoma Jluciatilis Grd. Proc Acad. Nat Sci. Phila. 1850, 181.)

** Body short, tleep, compressed, the depth about two-sevenths of the length.

189. II. lll<'i:iBlO(>« (Grd.) Jor.

Head moderate, 4.^ in length. Snout rounded. Eye medium. Black-

ish above; sides smoky, with black dots; a black spot at base of caudal.

Depth 3.J. D. 8; A. 7; Lat. 1. 43; teeth 4-4. L. 2.] inches. Rio Grande

region. {Girard,)

(Dio)idn mrlanop^ and conchi Grd. Proc. Acad. Nat. Sci. Phila. 1856, 178; Jordan,

Bull. U. S. Geol. Surv. iv, No. 2, 402.)
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•yS.—COL,I§CUS Cope.

(Cope, Hayden's Geol. Snrv. Wyom. 1872, 437: type Coliscus parietalis Cope.)

This genus differs cliiefiy from Hybognathus in having the lateral line

incomplete or obsolete. The mouth is obhque, and the dorsal fin in

advance of the ventriils. (zw/io?, deficiency; in allusion to the incomi^lete

lateral line.)

lOO. C paractaBis Cope.

Body moderately elongate. Head wide, especially behind. Muzzle

obtuse. Lips equal. Mouth descending obliquely, the maxillary not

quite reaching the orbit. Eye 3§ in head. Scales small, the tubes of

the lateral lin'e present on 7 of them ; 14 in a transverse series. Dorsal

fin midway between snout and caudal. Suborbital bones slender. Col-

oration silvery, unspotted. D. 7; A. 8; Lat. 1. 42; teeth 4-4. L. 2-3

inches. Missouri Eiver at Saint Josef>h. {Cope.)

(Cope, Geol. Sarv. Terr. Wyom. for 1870, 1872,437; Jordan, 289.)

79.—PIMEFMALES Rafinesque.

Fat-heads.

(Rafinesque, Ichth. Oh. 1820,52: type Pimephales 2}romelas Raf.)

Body short and stout, little compressed. Head short and rounded.

Mouth small, inferior ; upper jaw protractile ; no barbel. Teeth 4-4, with

oblique grinding surface, usually but one of the teeth hooked. Dorsal

over ventrals, its first (rudimentary) ray separated from the rest by

membrane. Anal basis short. Intestinal canal elongate. Peritoneum

black. Pseudobranchiae present. Scales rather small. Lateral line

incomplete. Size small, (-c.as/^i;?, fat; y.sfaXrj, head.)

191. P. pi'OBffieflas Raf.

—

Fat-head; Blaclc-head Minnow.

Body very short and deep. Head short, everywhere convex, almost

globular in adult males. Mouth small, inferior, horizontal. Scales

deep, closely imbricated. Lateral line almost wanting, on 5-20 scales

only. Olivaceous, the dorsal with a large black bar across it, nearly

half way up, most distinct anteriorly, appearing as a simple dusky

shade in the young. Male fish dusky, the head jet-black, with several

large tubercles on the snout in spring. A dusky shade along sides of

caudal peduncle. Head 4; depth 4. D. I, 7; A. 7; scales 7-47-6; teeth

4-4. L. 2i inches. Ohio Valley to the Upper Missouri; generally

abundant in sluggish brooks. Varies greatly with age, sex, and season.

(Raf. Ichtli. Oh. 53: Flmephales fasciahts Grtl. Proc. Acad. Nat. Sci. Pliila. 1856,

180 : Plargyrus melanocephalua Abbott, Proc. Acad. Nat. Sci. Phila. 1860, 325: Fimephalea
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viilesi Cope, Proc. Acad. Nat. Sci. Phila. 1864, 232 (from Michigan, may be a distinct

8i)ecies ; the scales said to be Lat. 1. 40, only three series between the lateral line

and the ventrais; 5-7 usually in P. promelas): Pimephalcs agaHsizli Cope, Cypr. Penn.

394 J Giinther, vii, 181: Pimephalcs milesii Giinther, vii, 181; Jordan, 288.)

80.—HYBORMYNCHIUS Agassiz.

(Agassiz, Amer. Jouru. Sci. Arts, 1855, 222: type Minnilus notatus Raf.)

This geuus diflers from Fimcphales only in having the lateral line

complete. The maxillarj- is often provided with a rndimentary or obso-

lete barbel. (y/5«?, gibbons; poy/"'^ snout.)

*Augle of month without trace of barbel.

192. H. coBifertus Grd.

Aspect of Fimephales promelas. Body stout, the back moderately

convex. Head wide, formed as in the preceding species. Mouth term-

inal, very small, oblique. Eye 4 in head. Fins small. Lateral line

usually wanting on some of the scales along the sides. Color essentially

as in Fimephales promelas, the males even darker ; the head black ; a

bread black band across the dorsal; borders of anal and border of

ventrais and pectorals black ; the lower fins said to be edged with white

in life; body somewhat mottled. Females more elongate, jilainly

colored. Head 3f ; depth ^. D. I, 8; A. 7 ; Lat. 1. 43; teeth 4-4. L.

2^ inches. Arkansas River to the Eio Grande; abundant. This species

is intermediate between Hyhorhynclms and Fimephales.

(Hyborhjjnchus co)>ferius ( 9 ) and PimcphaJts inaciiIosuB { ^ ) Grd. Proc. Acad. Nat.

Sci. 1856, 180: Hyhorhynchus nigellus Cope, Zool. Wheeler's Expl. ^V. 100th Mer. v, 671.)

193. H. notalMS* (Raf.) Ag.

—

Blunt-nosed Minnow.

Body rather elongate, not elevated, moderately compressed. Head

moderate ; the muzzle blunt and convex ; top of the head depressed.

Cheeks vertical. Mouth small, inferior, horizontal. Fins small ; the

dorsal moderate, the first ray distinct and spine-like in the male, slender

in the female. Anal small. Caudal fin short. Scales moderate, deep,

closely lubricated. Scales in front of dorsal small and crowded. Eye

moderate. Color olivaceous, little silvery; siaes bluish; a black spot on

the dorsal fin in front, near the base ; a dusky shade at base of caudal

;

males in si)ring with the black on the dorsal more extended and the

head wholly black ; snout with about 14 disproportionately large tuber-

cles. Head 4^ ; depth 5. D. I, 8 ; A. 7 ; scales G-45-4 ; teeth 4-4. L.

4 inches. New York to Arkansas; generally abundant.

{Mintiilns notatus Raf. Ichth. Oh. 47; Giinther, vii, 182; Jordan, 238: Catostomua

* Specimens agreeing closely with this species, but having the intestines no longer

than the body (as in Cochlognathus), have been lately scut us from Illinois River by

Professor Forbes.
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melanofus Raf. IchtL. Oil. 58: Hiihorhynclius pcrspicuus Grd. Proc. Acad. Nat. Sci. Pbila.

1856, 185: nijhognathus perspicnus Giintber, vii, 185.)

** Angle of month with a minnte, thickish barbel.

194. H. supercilaosMS Cope.

Head broader, more ridged above. Caudal and anal fins more dusky
;

otherwise like tbe last, from which it may be distinguished only by the

presence of the small barbel. With the last, equally widely distrib-

uted, and even more abundant. Probably a variety.

(Cope, Jonrn. Acad. Nat. Sci. riiila. 1868, 234: Jordan, 289.)

81.—EXOGILOSSUITI Rafiuesque.

Cutlips.

(Rafine.sque, Jonrn. Acad. Nat. Sci. Pbila. i, 420, 1818: type ExogJossum lesnetmanum

'Ra,f.-^Cy2)rinus maxiUingua Le S.)

Body moderately elongate, little compressed. Mouth peculiar, the

mandible being contracted and incurved, its outline strongly three-

lobed. This appearance is due to the fact that the dentary bones lie close

together, parallel, and are united throughout their length, instead of

forming a broad arch, as in all other Cyprinoid fishes. The lower lip is

represented by a broad fleshy lobe on each side of the mandible. Up-

per jaw not protractile. Upper lip thick, somewhat plicate. Pharyn-

geal bones small. The teeth hooked, without grinding surface, 1, 4-4, 1.

Scales moderate. Lateral line complete. Fins without spines. Dorsal

slightly behind ventrals. Anal rays 7-8. Isthmus broad. Gill-rakers

weak. Pseudobranchite i)resent. Air-bladder normal. Alimentary

canal short; i)eritoneum white. Size moderate. One of the most

strongly marked genera of Cyprinidw, with a single species, (i'^w, out-

side; yXwTffa, tongue.)

195. E. iiB^xalSaBB??ull (Le Snenr) Haldeman.

—

Cut-lips; Stone-ioier.

Body rather stout, little compressed. Head large, broad and flattish

above, with tumid cheeks. Mouth moderate, slightly oblique, the end

of the maxillary not reaching the line of the orbit. Upper jaw longer

than lower. Scales rather crowded anteriorly, those in front of the

dorsal small. Color olivaceous; smoky or dark above; a blackish bar

behind opercle, and a dusky shade at the root of the caudal in the

young; fins unmarked. Head 4; depth 4i. D. 8; x\. 7; scales 8-53-5;

teeth 1, 4-4, 1. L. C inches. Western New York to Virginia; abun-

dant in the Susquehanna Basin, but not widely distributed. One of the

most singular of the Cyprinidcv, distiuguished at sight by its three-

lobed lower jaw.

{Cyprituis maxilliiigua Le Suenr, Jonrn. Acad. Nat. Sci. Pbila. i, 85; Giintber, vii,

188; Jordan, 308; Cope, Cypr. Peuu. 1866,360.)
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82.—COCItLOGi\ATflHJS Baird & Giranl.

(Baird & Girard, Pioc. Acad. Nat. Sci. Pliila. Itt54, 158 : type Cochlognatlms ornatus B.

«fc G.)

This genus lias the general character and appearance of Eyborhynchus,

the dentition and the structure of the fins being the same ; the teeth,

however, rather more strongly hooked and with deeper grinding sur-

face. It differs in the structure of the jaws, which are provided eacli

with a hard cutting plate, to all appearance i^recisely like the Biodonti-

d(e, the sharp bony edge being surrounded by the usual' lip. First ray

of dorsal separated by membrane, and spine-like, as in Hyhorliynclms

i\nd Finu'phales. Alimentary canal short. Peritoneum white. Pseudo-

branchite present. Lateral line complete. Anal fin small. {/.ayXo^^

shell; yvdOo:;, jnw; the covering of the jaws being hard, like shell.)

196. C ornatus Baird & Girard.

—

Hard-mouth Minnow.

Appearance, dorsal fin and coloration essentially as in Hyhorhynclius

notatns. Body moderately elongate. Head rather long. Scales com-

jiaratively large. Dorsal fin over the ventrals, rather high. Anal fin

quite small. Caudal fin short. Dorsal fin with a black spot near the

base in front and a dusky blotch behind. The dorsal spine conspicu-

ous. Caudal fin with a dusky median band, in front and behind which

is a pale area. A dusky lateral band. Snout tuberculate in spring

males, as in Hyhorliynchus. Head 4 ; depth 4^. D. 8 ; A. G ; Lat. 1. 40

;

teeth 4-4. L. 3 inches. Eio Grande. A singular little fish, with the

mouth resembling that of Chondrostoma or Acroch II us, but the structure

otherwise resembling neither.

(Baird & Girard, Proc. Acad. Nat. Sci. Pbila. 1854, 158; Giiuthor, vii, 187.)

lOY. C bi^uttatus Cope.

" A fish of rather uniform diameter and deep caudal peduncle. The

head is oblong and rather wide above. The muzzle has a decurved pro-

file and terminal mouth. The orbit is large, 3|- in head, a little less

than muzzle and than iuterorbital space. Head wide behind and flat

above. The infraorbital bones are narrow, while the preorbital is large,

with convex inferior and concave superior border. Maxillary not quite

reaching line of orbit. Ventral fins inserted opposite second or third

dorsal ray, reaching to vent. Anal fin small. Pectorals reaching three-

fifths to ventrals. Color silvery, without dark markings, except a black

spot at the base of the caudal and on the anterior rays of the dorsal.

Head o in length, with the caudal fin ; depth a little less. D. 8 ; A. 7

;

scales 7-34-? L. 2^ inches. Trinity Pviver, Texas." [Cojje, MSS.)

Bull. Nat. Mus. No. IG 11
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83.—IIKMITREiniA Cope.

(Cojie, Proc. Amer. Phil. Soc. Phila. 1870, 462: type Hemltrcmia vittafa Cope.)

Body moderately elongate. Mouth normal. No barbel. Teeth 4-4

(4-5 or 5-5), hooked, with grinding surface. Scales large. Lateral line

incomplete. Dorsal fin slightly behind the veutrals. Anal basis short.

Species of small size. The typical species, of which but a single speci-

men is known, has the teeth 4-5 ; the normal number is probably 4-4,

however, as in the other species. If, however, the teeth in H. vittata

are permanently 5-4, the remaining species may stand under the ge-

neric name of Chriope.* {tjiu^ half; rpT^fm, pore.)

* Teeth 4-5? {Hemitreniia.)

198. H. vittata Cope.

Body stout. Head very short, the muzzle obtuse. Mouth small,

oblique, the maxillary not reaching the orbit. Bye large, 2>h in head,

equal to length of muzzle. Dosal fin beginning a little behind the veu-

trals. Lateral line developed for about half the length. Coloration

dark, a dark lateral baud, above this a pale shade, the belly pale. Head

^•, depth A^. D. 8; A. 7; scales 6-38-4; teeth 5-4 (or 5-5). L. 2^

inches. Holston Eiver. {Cope.)

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 462.)

* * Teeth 4-4. ( Ch riope Jor.

)

19J). II. bJfa'CBiata Cope.

Body rather slender, the caudal peduncle somewhat contracted. Head

moderate, the muzzle very obtuse. Mouth oblique, the jaws about

equal. Upper \\\) opposite lower part of j^upil. Eye large, 3 in head,

longer than muzzle. Lateral line developed for a very short distance

^only. Thirteen scales before dorsal. Straw colored, the scales brown-

edged above. A shining black band from snout through eye to caudal.

An orange band above this on the snout. Eegions below the black

baud silvery. Head ^ ; depth 4^. D. 8 ; A. 7 ; scales 5-30-3 ; teeth

4-4. L. 1^-2 inches. Massachusetts to Maryland. A small but very

handsomely colored species.

' {Hylopfih hifreiiatus Cox)e, Cypr. Perm. 1866, 384.)

200. If. niaculata Hay.

* Body long and slender, slightly elevated at the dorsal, somewhat

compressed. Head flattened above. Snout rounded. Mouth small,

terminal, slightly oblique, maxillary not reaching to opposite eye. Eye

* Chriope Jordan, Bull. Hayden's Geol. Surv. Terr, iv, 1878, 787 : type HyUpsis

hifrenatus Co^e. (xpsia, -want', 6;r?), pore.)
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equal to snout, 3J in head. Dorsal sligbtly beliind ventrals, nearer

snout tlian base of caudal. Lateral line with pores on 8 or 10 scales

only. Straw-color
J
a narrow dark dorsal hand, and a dark streak on

each side of anal. A plumbeous lateral band, and black si)ecks on each

scale. A black spot as large as the eye at base of caudal. Uead 4i

;

depth 5. B. 8 ; A. 8
J
scales 5-38-3 ; teeth 4-4, with grinding surface.

L. 2i inches. Chickasawha Eiver, Mississippi. {Hay.)

(Hay, rroc. U. S. Nat. Mas. 1380, 505.)

201. II. SiCtcs'odoii Cope.

Body moderately stout, the back compressed and somewhat elevated.

Head rather pointed, the muzzle acuminate. Mouth oblique, the lower

jaw projecting, the u^^per lip opposite the upi^er rim of pupil. Maxillary

extending to opposite front of orbit. Thirteen scales in front of dorsal.

Eye 3 in head. Color olivaceous. A blackish dorsal band. Sides with

a leaden or dusky band. D. 8 ; A. 8. Scales 5-3G-3, the lateral line

extending about half the length of the body. Teeth 4-4, often crenate.

L. 2.J inches. Michigan and Wisconsin.

(Alburnops hvterodon Cope, Proc. Acad. Nat. Sci. Pliila. 1S64, 281 : lliibopsis Jielcrodon

Cope, Cypr. Penn. 382: Leuciscus heterodon Giiutlier, vii, 261: Hemiiremia heterodon Jor-

ilan, Man. Vert. 303.)

§1.—CE.IOI.A Girard.

Silver Fins.

{Codoma, Cuprinella, Moniana, and Hudsonius Girurd ; Fhotogenis aud Hyhopsis Co-pe;

Graodus Giiiither; Erogula Jordan.)

(Girard, Proc. Acad. Nat. Sci. Pliila. 1850, 192 : type Ceraticlithys v'ujilax Bd. &, Grd.)

Body ovate, oblong, or elongate, usually compressed. Mouth normal,

usually rather small. jSTo barbels. Scales various, commonly large, often

closely imbricated. Lateral line complete, usually decurved. Dorsal fin

generally more or less behind ventrals. xVnal short or rather elongate.

Teeth 4-4, or 1, 4-4, 0, or 1, 4-4, 1* (1, 4-4, 2 in one species), hooked, with

or without grinding surface, the edge often more or less serrate. Intes-

tinal canal short. Peritoneum mostly pale. JNIales in spring usually

prickly, with the fins charged with led or white liigment. A very large

group of snfall fishes, usually brilliantly colored ; abundant in all our

Southern and Eastern rivers, and extending southward to Western

IMexico.t All are American. (A coined name.)

* Said to be 1, 3-3, 1 in one species, C. cobitis. If this be true, the latter species will

• form the type of a distinct f^fcnus, Tiaroria Girai'd, Proc. Acad. Nat. Sci. Phila. 1S5G,

204 : type Tiaroga cohitis Girard. (A coined name.)

t(«.) C. alta Jordan. Body moderately elongate, compressed, deep, the back
somewhat elevated. Head short, somewhat depressed above, moderately pointed.

Eye moderate, shorter than snout, 5-6 in head. Mouth medium, oblique, terminal,



164 CONTRIBUTIONS TO NOETH AMERICAN ICHTHYOLOGY IV.

The species may be divided as follows :*

^ Scales not especially deeper tLau long; not closely imbricated.
* Teeth 4-4

; species of small size.

t Teeth with grinding surface more or less developed. (Hybopsis Cope, non Ag.

)

(a.) Scales in the lateral line more than 45 alta. sallwi.

a. Scales in the lateral line 43 or 44 tmUtana, taurocepliala, hannatura.

aa. Scales in the lateral line 32-37.

sjyectrunciila, nubila, fretensis, longtrosfris, straminea.

volucella, microstoma, lineolata, missuricnuis, procne.

tt Teeth without grinding surface. (Cliola.)

1). A black spot on anterior edge of dorsal and one at the base of the caudal.

vigilax.

l)h. No black spot on anterior edge of dorsal cliJora, niyrotceniata.

*** Teeth two-rowed.

X Teeth without grinding surface cohifis, sima.

tt Teeth with grinding surface more or less developed. (Hudsonius Grd.)

saludana, storcriana, hudsonia, euryopa.

§5 Scales deeper than long, very closely imbricated aloug sides of the body.
* Teeth 4-4.

t Edges of teeth entire. (Codoma Girard.)

t Teeth wi th grinding surface developed iris, jmjalis.

tt Teeth without grinding surface.

a. Dorsal fin inserted notably behind ventrals; bead very short and blunt, al-

most round ; vitiata, ornata.

aa. Dorsal fin inserted directly over ventrals; head moderate, subconic.

callisema,

the premasillary on the level of the puiiil, the maxillary not reaching the front of the

pux^il. Jaws equal. Preorbital large. Scales not closely imbricated, 19 in front of

dorsal fin. Dorsal over ventrals. Caudal peduncle deep. Bluish, sides silvery,

fins plain. Head 4J ; depth 3|. D. 8 ; A. 8 ; scales 8-4G-4 ; teeth 4-4, with narrow

grinding surface. Lake Tui)ataro, Guanajuato.

(Hudsonitts alius Jordan, Proc. U. S. Nat. Mus. 1879, 301.)

(&.) C. sallwi (Giinther) J. & G. Caudal peduncle not quite twice as long as deep.

No barbels. Snout obtusely conical, longer than the eye, which is one-fifth the length

of head. Upper jaw slightly overlapping the lower. Maxillary not extending to eye.

Dorsal immediately behind ventrals. Fins short. Browuisb green above, minutely

dotted with black along the sides. Head 4; depth 3|-. D. 7; A. 6; Lat. L 54; teeth

4-4, long, curved, with grinding surface. Intestinal canal with few convolutions.

L. 3^ inches. Cuernavaca, Mexico. {Giinther.)

(Ceraticlithys sallcei Giinther, vii, 484: Hndsonius sallwi Jordan, Proc. U. S. Nat. Mus.

1S79, 226.)

(c.) C.nirjrotwniata{GnntheT) Joy. Body oblong, snout obtuse, convex, longer than

the eye. Eye 4^ in head. Mouth subinferior, small, the upper jaw the longer, max-

illary not reaching front of orbit. A black lateral band. Head 4^ j^dejjth 5. D. 8

;

A. 8; scales 6-35-3. Teeth probably 4-4, although only 2-2 are present in one of the

typical examples, and none at all in the others ; no evident grinding surface. L. 4

inches. Atlisco, Mexico.

{Graodus nicjrotwniatm Giinther, vii, 4S5 : CJiola nigrotwniata Jordan, Proc. U. S.

Nat. Mus. 1879, 226. The accidental loss of the teeth in two of the three typical exam-

ples was the occasion of the establishment of the nominal genus Graodvs.) *

* The reader is advised to be cautious in the use of this key. Some characters ap-

pear in the adult only,' and in other cases their presence is a question simply of

degree.
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tt Edges of teetli more or less serrate or creuatc ; dorsal slightly beliind ventra].s

(MoNiAXA Girard).

gihiosa, forbesi, leonina, Inirensis, deUciosa, aurata, fonnosa.
** Teeth 1, 4-4, 1. •

1). Teeth with the edges serrate or cronate, usually without griuding sur-

face. (Cyprinella Girard.)

c. Dorsal tin without consx^icuous black blotch ou its upper posterior

rays.

d. No coHspicuous black spot at base of caudal.

e. Body very deep, compressed, the depth forming about a third of

the length itmhr'osa, hubaliiia, gtinnlnoni.

ce. Body slenderer, the depth 3iV-4^iu leugtli.

suavis, lepida, hiUingdana, macrostoma, Judihunda.

dd. A conspicuous black spot at base of caudal notata, venusta.

cc. Dorsal fin elevated, with a conspicuous black blotch ou its posterior

rays (often obsolete iu the young).

/. A coDsi^icuous black spot at base of caudal calliura.

ff. No consi)icuous black spot at base of caudal.

(). Teeth without griuding surface ivltipplti.

gg. Teeth with narrow griuding surface analostana.

bi. Teeth w'ith entire edges in the adult. (Ekogala Jordan.)

h. Teeth with narrow grinding surface ; anal short.

galactura, eurystoma, nivea,

lih. Teeth without distinct grinding surface.

j. Anal fiu short, of 8 or 9 rays.

k. A conspicuous dark blotch on upi)er jiosterior rays of

dorsal. .

7. Adult males with the fins chiefly red ; a conspicuous

black spot at base of caudal. ..calUstia, trichroistia.

II. Adult males without red.

TO. A very conspicuous black sjiot at base of caudal.

siigmat lira.

m7n. No conspicuous black spot at base of caudal.

caritlea, chlorintia.

JiJc. No dark blotch ou upper posterior part of dorsal. .

zonata.

jj. Anal fin long, of 10 or 11 rays ; fins high.

xainura, pyrrhomelas, hgpscloptcra.

§ Scales not especially deeper tlian long, not closely imbricated.

* Teeth 4-4 ; species of small size.

t Teeth with grinding surface more or less developed.* {Hijbopsis Cope, non

Agassi z.)

a. Scales in the lateral line 43 or 44.

202. C. tsiditana (Cope) J. «& G.

Form ami general appearance of Hyhorhynchus notatus. Head flat

above. Muzzle very obtuse. Mouth small, inferior, liorizoutal. Fins

low. Scales rather small, 27 in front of the dorsal. Olivaceous above;

dorsal scales narrowly black-edged ; no vertebral band ; sides and be-

low silvery; usually a dusky band along sides, ending in a dark caudal

* Several of the species iu this section are of doubtful validity, and some of tliem

may prove to belong to Uijhognalhus.
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spot 5 a dark spot near the base of the dorsal in front, as in Hyhorhyn-

clius. Head 4J; depth 5. D. 8; A. 7; scales 7-44-4; teeth 4-4, little

hooked. L. 3 inches.^ Michigan to Indiana. .

(Rijhopsis iudltanus Cope, Trans. Amer. Phil. Soc. Pliila. 1863, 381: Leuciscus tuditanus

Giintlier, vii, 259.)

203. C taasrocepSaaBa (Haj^) J. & G.

—

Bull-head .Minnow.

Body stout, somewhat compressed, broad and flat above, with deep

caudal pednncle. Head broad and flat above, with an angle at the

temporal region. Muzzle broad and obtuse, less truncate than in Hy-

horhynchus notatus. Mouth rather small, horizontal, terminal, the jaws

about equal, maxillary not reaching to opposite anterior margin of eye.

Eye large, 3J in head. Dorsal inserted above ventrals, nearer snout

than caudal. Scales before dorsal small, in about til series. Dusky

yellowish; sides silvery, with an obsolete dark lateral band, which ter-

minates in a black spot ; a black spot on anterior rays of dorsal fli\.

Depth 4J ; head 4i. D. 8; A. 7; scales 8-43-4; teeth 4-4, with grind-

ing surface. L. 3 inches. Chickasawha Eiver, Mississippi.

{AlJjurnops tauroceplialns Hay, Proc. U. S. Nat. Mus. 1880, 503.)

204. C laajBiBatEtra (Cope) J. & G.

Head moderate, the muzzle little obkise. Mouth larger, terminal,

oblique, the maxillary reaching the orbit. Eye 3J in head ; temporal

region rounded. Scales rather small, 21 rows in front of the dorsal.

Lateral line slightlj^ decurved. Plumbeous above; head blackish; a

faint dusky lateral band, ending in a dusky spot at root of caudal fin;

caudal fin dull red; fins otherwise plain. Head 4; depth 4f. D. 8;

A. 7; scales 7-44-4; teeth 4-4, little hooked. L. 3 inches. Michigan

to Illinois; not very common.

(Ryhoiysis hwmaturus Cops, Cypr. Peuu. 382, 1836: Leuciscus liwmaturus Giiutlicr, vii,

259.)

aa. Scales iu the hiteral Hue 32-37.

205. C spectrEBBBcaSa (Cope) J. & G.

Body elongate. Head large and rather flat, nearly as broad as deep

Eye large, 3 in head. Muzzle remarkably thick. Mouth slightly ob-

lique, the maxillary reaching the eye. Fifteen rows of scales in front of

dorsal. Olivaceous, silvery white below ; a leaden band along the sides

and a conspicuous black spot at base of caudal ; head dusky ; margins

of scales above lateral line, as well as bases of dorsal and anal fins,

blackish
; i.

ectorals, ventrals, dorsal, and anal more or less orange iu
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life. Head 4 ; dcptli o^. D. 8 ; A. 9 ; Lat. 1. .37 ; tectli 4-4. L. 3 iucbes.

Headwaters of Holstou Eiver. {Cojje.)

(Ililhopsis Npcctrnnculus Cope, Journ. Acad. Nat. Sci. Pliila. 18G8, 231.)

206. C. nub3Qa (Forbes) J. & G.

Head narrow. Mouth inferior ami horizontal. Lateral line anteriorly

deflexed. Eye large, 3 in head, rather longer than muzzle. Fourteen

scales before dorsal. Color very dark ; a dark lateral band from muzzle

to base of caudal ; fins ali.plain. Head4i; depth 4. D. 8; A. 9; scales

5-37-3; teeth 4-4, little hooked. L. 2:^ inches. Uock Eiver, Illinois.

(Alburnopti imb'dits Forbes, Bull. Ills. Lab. Nat. Hist, ii, 50, 1878.)

207. €. iTreitensJs (('ope) J. & G.

Body slender and compressed, resembling Minnilm. Head convex

between orbits. Mouth quite oblique, the middle of the in-emaxillary

being opposite the line of the pupil; maxillary not reachiug to orbit.

Eye 3} in head. Seventeen rows of scales in front of dorsal. Lateral

line docurved. Olivaceous; a dark median dorsal band; a plumbeous

silvery lateral shade; cheeks silvery; a dark spot at base of caudal;

tins plain. Head 4; depth 5. D. 8; A. 8; scales 6-35-3; teeth 4-4.

L. 2^ inches. Michigan to Illinois.

(Iljbopuhi frct'iisis Coiio, Cypr. Perm, 382, 186G.)

2©§. C. DoiisorostB'BS (Hay) J. & G.

Form of J'Jn'c>jmba huccata. Head rather small. Eye shorter than

snout, 4 iu head. Upper jaw rounded, considerably projecting beyond

the lower jaw. Mouth rather large, horizontal, maxillary extending to

opposite anterior margin of the eye. Scales largo ; about 12 large scales

in front of tlu^ dorsal. Origin of dorsal midway between tip of snout

and base of caudal, directly over ventrals. Pectorals not reacliing

ventrals; the latter to vent. Straw-color, with an obsolete lateral band

and a narrow dorsal streak ; fins duslcy. Head 4.}. 1). 8; A. 7; scahvs

4-30-3; te^'th 4-4, with grinding surface. Chickasawlia IJiver, Missi.s-

sippi.'

{Alb:tnv>pp, lotujlroHtrix Hay, Proc. U. S. Nat. Miis. 1880, 504.)

209. C slriicuJaBca (Cope) J. & G.

—

Straw-colored Minnow.

Body moderately stout, little comjiressed. Head rather broad, wiih

rounded angles. Mouth small, niierior, horizontal. Snout very ol)rus('.

Eye large, 3 in head. Fifteen rows of scales in front of dorsal fin.

Pale olivaceous; sides little silvery; usually a darker dorsal baud; fins
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all plain, nead 4; depth 5. Scales 5-36-4; teeth 4-4. L. 2J inches.

Ohio Valley and lake region; generally abundant in small streams.

One of the most insignificant of all our fishes.

(Hijhofjnatlms stmmincm Cope, Proc. Acad. Nat. Sci. PMla. 1864, 283: HijlopHis stra-

minens Coj)e, Cypr. Peuu. 381.)

2iO. C. voiMceBBa (Cope) J. & G.

Body moderately stout. Head depressed, elongate, the vertex plane,

the muzzle elongate. Fins more elongate than in most of the related

species, the pectorals reaching the ventrals. Caudal peduncle slender.

Eye 3^ in head. Olivaceous, a slight dusky lateral shade; no dorsal

stripe; fins plain. Head 3f ; depth 4. D. 8; A. 8 ; scales 4-34-3;

teeth 4-4. L. 2^ inches. Michigan and Wisconsin.

(Hybognathus i^olucellus Cope, Proc. Acad. Nat. Sci. Phila. 1864, 283: Rij'bojjsis volu-

celhis Cope, Cypv. Peuii. 381: Leuoiscus vohictlltis Giinther, vii, 260.)

211. C. iiiica'OStOMia (Raf.) J. & G. •

Body elongate, the caudal peduncle not contracted. Mouth inferior,

horizontal, small, the maxillary not reaching the line of the eye. Fins

rather short. Eye large, 3J in head. Fourteen scales before dorsal.

Preorbital bone much longer than deep. Olivaceous, translucent ; a sil-

very lateral band, along which is a black speck at the origin of each

tube of the lateral line. D. 8; A. 7; scales 5-33-2; teeth 4-4. L. 2^

inches. Virginia to Kentucky.

{Miimilus microstomus Raf. Ichtli. Oli. 1820,47: Hijhopsislongiceps Co\}Q, Joum. Acad.

Nat. Sci. PMla. 1888, 231.)

212. C fliBBeoBatfa (Agassiz) J. & G.

Body slender. Head short. Muzzle obtuse. Mouth slightly oblique,

the jaws equal, the maxillarj^ reaching to eye. Lateral line slightly de-

curved. Olivaceous, sides silver^', with dark points along the lateral

line, these especially abundant along the sides of the muzzle. Head

4i ; depth 4f . 13. 8 ; A. 7 ; scales G-34-4 ; teeth 4-4. L. 2 inches.

Nebraska to Colorado. {Cope.) Osage Eiver. (Agasaiz.)

{Alhnrum lineolatus Agasssiz, Bull. Mas. Coiup. Zool. 1863,9: Leuciscus llncolatus Giiu-

tlier, yii, 200 : Ui/bopsis scylla Cope, Haydeu's Geol. Surv. Wyom. 1872, 4:58.)

213. C. BMassMracDBSis (Cope) J. & G.

Body stout, with large head and thick caudal peduncle. Mouth sub-

inferior, somewhat oblique, end of maxillary reaching line of orbit.

Twelve scales in front of the dorsal fin. Fins rather long. Eye large, 3

in head. Coloration very pale olivaceous; a silvery lateral band and

some dusky specks at base of caudal; no dark dorsal line; fins plain.
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Head 35; depth 4^. A. 7; scales 5-31-3; teeth 4-4. L. 2i inches.

Missouri to the Rio Grande
;
probably abundant.

(Ui/bojysis mifi>iuriensis Cope, Hajxlcu's Geol. Surv. Wyom. for 1870, 1872, 437.)

211. C. pi'ocne (Cope) J. & G.

Body slender, with long; caudal peduncle. Muzzle obtuse. Mouth

horizontal, inferior, small. Thirteen rows of scales in front of the

dorsal. Depth of caudal peduncle one-fourth its length. Eye large.

Olivaceous ; a dark dorsal line and a plumbeous lateral band overlying

black i^igment; fins unspotted. Head 43; depth 5^. Scales 5-32-3;

teeth 4-4 ; A. 7. L. 2J inches. Delaware and Susquehanna Elvers.

One of the smallest of the Cjjprinidcc.

(Ri/hognathtis procne Cope, Proc. Acad. Nat. Sci. Phila. 1864, 279: Hijlyopsis procne

Cope, Cyi)r. Penu. 385: Leuciscus jyrocne Giinther, vii, 260.)

+t Teetla without grinding surface. (Cliola.)

b. A black spot on the anterior edge of the dorsal and one at the base of the caudal.

215. C. vigaSax B. & G.

Body subfusiform, comi)ressed, not elevated. Head conical, bluntish.

Mouth rather small, oblique, the jaws equal, the maxillary not extend-

ing to the eye. Eye moderate, 3J in head. Isthmus rather broad. Fins

small ; the dorsal longer than high. Scales large, somewhat higher than

long, IG in a transverse series from dorsal to ventral. Color brownish

;

a dusky stripe composed of crowded dots along the lateral line; a black

spot at base of caudal, and one on the anterior rays of dorsal. Head 4;

depth 4.5. D. 9; A. 8; Lat. 1. 3G; "teeth 4-4, without grinding sur-

face". L. 3 inches. Arkansas to Texas. {Girard.)

(Ccratichthys vifjllax Baird «fe Girard, Proc. Acad. Nat. Sci. Phila. ISoS, 390: Cliola

vigilax, rdox, and virax Girard, Proc. Acad. Nat. Sci. Phila. 1853, 192, and in U. S.

Pac. II. R. Snrv. x, 257,258. C. vivax is said to have scales "a good deal smaller",

but no data are given. The types of all three are now lost.)

M. No black spot on anterior edge of dorsal.

216. C chIloi':i Jordan. ,

Body slender, coin[)ressed. Head rather small. Eye large, about 3

in head, longer than snout. Mouth rather small, quite oblique, the

lower jaw included when the mouth is closed, the maxillary scarcely

reaching the front of orbit. Scales very large, about 12 in front of the

dorsal fin
;
the body entirely scaly except the thoracic region. Lateral

line somewhat decurved. Dorsal fin beginning directly over ventrals.

Color pale; back greenish; belly white; side with a silvery band ; no

spots on fins and no dusky or plumbeous shading on the body, except
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sometimes a small dark spot at base of caudal. Head 4| ; depth 5. D.

7 ; A. 7 ; scales 4-35-3
; teeth 4-4, without grinding surface. L. 2f

inches. Upjier Missouri region.

(Jordan, Bull. Hayclen's Geol. Surv. Terr, iv, 791, 1878.)

** Teeth two-rowed.

t Teeth Avithout grinding surface.

21^. C. c&MUs CGrd.) J. & G.

Body moderately elongate, subfusiform, compressed. Head small,

subconical, depressed. Mouth small, terminal, oblique, ^Yithout barbels,

the maxillary falling far short of eye; lower jaw included. Eye mod-

erate, high up, midway in head ; isthmus very wide. Yentrals slightly

in advance of dorsal. Fins all high. Lateral line nearly straight. Body

olivaceous, with dusky specks above ; a black spot at base of caudal.

Head 4; depth 4i. D. 8; A. 7; Lat. 1. 05. Teeth without grinding

surface, 1, 3-3, 1, JifZe Girard.* L. 2^- inches. Eio Gila. {Glrard.)

(Tiarof/a cohitis Girard, Proc. Acad. Nat. Sci. Phila. 185G, 204, and U. S. Mex. Bound.

Surv. Ichth. 60: Leuciscus cohitis Gunther, vii, 247.)

21§. C. sima (Cope) Jor. & Gilb.

Body robust. Head short aud broad, with short, decurved muzzle.

Mouth large, oblique, the upper lip below the level of the pupil, the

maxillary extending past the front of orbit. Eye moderate, 4i in head.

Fins large, the dorsal well behind ventrals. Coloration entirely silvery,

brightest on the sides. Head 4|; depth 4i. D. 8; A. 9; scales

8-35-4, 22 series in front of the dorsal fin ; teeth 1, 4-4, 1. L. 3^

inches. Rio Grande at San Ildefonso, New Mexico. {Co^e.)

(AlbunieUiis simas Cope, Zool. Lieut. Wheeler's Expl. W. 100th Mer. v, 649, 1876.)

It Teeth with grinding surface more or less developed. (Hudsonius Girard.t)

219. C saaoi^aBaa Jor. & Brayt.

Body elongate, but less so than in C. storeriana, moderately com-

pressed. Caudal peduncle long. Head large, rather heavy and gib-

bous forward, the muzzle rounded in profile. Eye large, 3^ in head.

Mouth moderate, subinferior, the maxillary not reaching to the eye.

Scales large, thin and loose, about 12 in front of the dorsal fin. Lateral

line somewhat decurved in front. Fins rather small, pectorals not reach-

ing to ventrals, the latter not to vent. Coloration pale olivaceous, nearly

* If this number of teeth is normal and not merely due to accident, this species of

course does not belong to Cliola,

t Girard, Proc. Acad. Nat. Sci, Phila, 1856, 210: typo Clupea hudsonia De Witt
Clinton. (The name from Hudson River.)
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white, with traces of a i)lumbeous lateral streak. Head 4.} ; depth 4J.

D. 8 ; A. 8 ; scales 5-39-3 ; teeth 1, 4-4, 1, two or three of the teeth ob-

tuse, not hooked, only one or two of them showing a masticatory sur-

face. L. 4 inches. S lutee Basin, Korth and South Carolina.

{Alhurnops saludanus Jjvdan &. Braytou, Bull. U. S. Nat. Mus. xii, 16, 1S73.)

220. C. storeriaiaa (Kirt.) J. & G.

Body elongate, considerably comi^ressed in the adult. Head quite

short. jMnzzle blunt, decurved, shorter than the very large eye, which is

3 in liead. Top of head flattened, somewhat concave between orbits.

Greatest depth of head nearly three-fourths its length. Mouth mod-

erate, nearly horizontal, the jaAvs nearly equal, the maxillary extending

to the eye. Lateral Hue nearly straight, slightly decurved anteriorly.

Eighteen scales before dorsal. Coloration very pale, sometimes a dusky

spot at base of caudal, especially in the young. Sides with a broad

silvery band. Pectorals not reaching ventrals, the latter not to vent.

Caudal fin long, the lower lobe the longer, dusky, with a pale edge.

Head 4f ; depth 4. D. 8 ; A. 8 ; scales 5-39-4
5 teeth 1, 4-4, or 1. L.

4-8 inches. Great Lake region to South Carolina. One of our largest

minnows. Perhaps more than one species is here included, but we fail

to distinguish with any certainty the Eastern amara from the lake form

{storeriana), from which the above description was taken.

{Rutilus siorcrianus Kirtland, Proc. Bost. Soc. Nat. Hist, i, 71, 1842: Eudsonius amartts

Girard, Proc. Acad. Nat. Sci. Pbila. 1856, 210: Hjjbojyais storerianuti Cope, Cypr. Penu.

386: Leucinciis storerianus Gllntlier, vii, 250.)

221. C liudsoaioa (Cliutou) J. &- G.

—

SiHuvn-eater.

This species scarcely differs from the foregoing except in the some-

what darker coloration, the black caudal spot being usually distinct,

and in the dentition, several specimens examined having the teeth 2,

4-4, 1, instead of 1, 4-4, 0, as in the preceding. Tlic proportions, scales,

and fin-rays seem to be the same, and the form of the head and mouth

do nofessentially differ. Streams coastwise. New York to Virginia.

(Cliipea hudsonia Do Witt Clinton, Ann. Lye. Nat. Hist. N. Y. i, 49, 1824: UiulHonius

fluviutUiH Girard, Proc. Acad. Nat. Sci. Pliila. 1850, 210: Ei/bopsis hudsonius Co^^e, Cypr.

Penn. 086: Leuciscus hudsonius Giintlier, vii, 250.)

222. C. curyopa (Bean) J. & G.

Silvery, with a black lateral band. Eye large, 3 in head. Head 4-J-;

depth 5. D. 8 ; A. 8 ; scales 6-38-5 ; teeth 1, 4-4, 1, with narrow grind-

ing surface. Savannah Eiver.

(Iludioiilaa cuinjopa Beau, l*roc. U. S. Nat. Mus. 1879, 235.)



172 CONTRIBUTION'S TO NORTH AMERICAN ICHTHYOLOGY IV.

§§ Scales deeper than long, very closely imbricated along sides of the body.

* Teeth 4-4.

t Edges of teeth entire. (Codoma.*)

t Teeth with grinding surface developed.

223. C. iris (Cope) J. & G.

Body deep, compressed, as in Gyprinella. Dorsal outline well arched.

Month moderate, oblique, the jaws subequal. Eye moderate, 4 in head.

Scales very narrowly exposed on the sides, the lateral line decurved.

Seventeen rows of scales in front of dorsal fin, which is inserted behind

ventrals; pectoral fin reaching ventrals; ventrals reaching anal; dorsal

and caudal short. Males in spring with the snout in front tuberculate.

Color bright, clear green above ; a green band extending down behind

operculum ; head and belly vermilion-red ; a large, square vermilion spot

behind the green scapular stripe. Lower fins crimson ; caudal vermil-

ion; dorsal olivaceous, unmarked. Females plain olivaceous and sil-

very. Head Sf ; depth 3^. D. 8 ; A. 9 ; scales 5-33-3 ; teeth 4-4. L.

2J inches. Upper Eio Grande. The most brilliantly colored fish in

New Mexico. (Cope.)

(Rypailepis iris Cope, Wheeler's Espl. W. 100th Mer. v, 653, 1876.)

224. C. jaig-aBis (Cope) J. &. G.

Form stout, compressed. Back much elevated, descending steeply to

tlie end of the muzzle. Upper jaw rather the longer, maxillary reach-

ing beyond the front of the orbit. Eye moderate, 4| in head. Pectorals

nearly reaching ventrals. Sides and lower fins milky white 5 a dusky

shade on dorsal fin ; a broad dark vertical bar behind head ; a dusky

shade on the side between ventrals and anal. The coloration, therefore,

essentiaPy that of the species of the group Photogenis. Head 4 ; depth

3. D. 8 ; A. 9 ; scales 7-34-4 ; teeth 4-4 (said to be 1, 4-4, 1 in young

specimens), with rather narrow grinding surface. L. 2^ inches. Mis-

souri River and Arkansas Eiver. (Cope.)

{Moniana jugalis Cope, Hayden's Geol. Surv. Wyom. for 1870, 1872, 439.)

It Teeth without grinding surface.

a. Dorsal liu inserted notably behind ventrals; head very short and blunt, al-

most round.

225. C. vallata (Grd.) J. & G.

Body rather stout, heavy anteriorly, with long caudal peduncle ; the

back not arched. Head blunt and heavy, but less gibbous than in C.

ornata. Mouth moderate, quite oblique, the maxiilary not reaching to

the eye. Eye rather small, nearly 5 in head. Scales rather small.

* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 194 : type Codoma vittata Grd. (A coined

name.)
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Fins low. Lateral line somewliat decurved. Color dark above, below

this a sihxny band, and l)elow this a dnsky shade; fins in the typical

speciuieus plain. Head 1; depth 5|. D. 8; A. 8; Lat. 1. 53. L. 3 inches.

Valley of Mexico.

(Cocloma riltata Girard, Proc. Acad. Nat. Sci. Pliila. 185fi, 195, aud U. S. Mex. Bound.

Surv. Icbtli. 5i5.)

226. C ornata (Grd.) J. & G.

Body stout and compressed, the head very blunt, thick, and rounded.

Mouth small, nearly horizontal, the jaws equal. Eye large, anterior, 3|

in head. Scales deep, closely imbricated, the lateral line decurved.

])orsal a little behind ventrals. Fins all rather small. Snout prickly

in the spring males. Color dark ; sides with about 8 more or less

conspicuous cross-bars j fins all with the middle part dusky or black,

the tips milk-white, the pectorals aud the anal notably so. Head 4J;

depth 31.. D. 8 ; A. 7 ; Lat. 1. 39 ; teeth 4-4. L. 2i inches. Chihuahua.

(Codoma ornata Girard, Proc. Acad. Nat. Sci. Phila. 1856, 195, aud U. S. Mex. Boiiud.

Siu-v. Ichth. 53.)

flfl. Dorsal fin inserted directly over ventrals ; head moderate, subconic.

22'?. C caMJseBsaa Jordan.

Body rather elongate, fusiform, compressed. Head elongate, the

nmzzle rather blunt, projecting over the moderate-sized, oblique mouth
;

maxillary not reaching to oj)posite the eye. Eye moderate, 4^ in head.

Scales firm, closely imbricated, 15 in front of the dorsal. Dorsal fin

extremely high; its height in the males one- fourth of the length of the

body, in the females somewhat lower j its insertion almost directly over

the first ray of the ventrals. In all the other similarly colored species of

Cliola the dorsal is evidently behind the ventrals. Coloration brilliant,

clear dark blue above, sides and below abruptly silvery; a blue lateral

streak, much as in G. coerulea, bounding the bhie of the upper parts, the

white pigment of the lower parts looking as if painted over the blue.

Dorsal with a large black spot on its last rays above. Dorsal, anal, and

caudal with the usual satin-white pigment at their tips ; these fins other-

wise of a clear, bright ferruginous orange. Females slender and dull-

colored. Head 4 ; depth 4|. D. 8 ; A. 8 ; scales G-39-3 ; teeth 4-4. L.

25 inches. Ocmulgee lliver, Georgia. An elegant fish, allied to the

species of Eroyala.

{Kpisema calViHcma Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 363: Codoma calUsema

Jordan, Bull. U. S. Nat. Mus. xii, 52.)

+t Edges of teeth more or less serrate or crenatc ; dorsal fin slightly behind ventrals.

(Moniana Girard.*)

* Girard, Pl"oc. Acad. Nat. Sci. Phila. 1856, 199 : type Lcuciscus htfrcnsis B. & G. (A

coined name.)
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22§. C. gstob®sa (Grd.) J. & G.

Body extremely deep aud eompressed, tlie back miicli arched, espe-

pecially anteriorly. Head short, blunt and deep, the profile continuous

from the snout to the occiput without angle. Muzzle short and blunt.

Eye small, 3| in head. Mouth quite small, very oblique, the upper lip

on the level of the pu^iil, the maxillary not extending quite to the orbit.

Scales large, the lateral liue very much decurved. Dorsal* fin well be-

hind ventrals; lower fins rather large, the pectorals nearly reaching

ventrals, the latter to vent. Bluish above ; sides silvery ; lower fins

milky; a more or less disthict black spot between the rami of the lower

jaw. Males tuberculate in spring. Head 4; depth 2|. D. 8; A. 9;

scales 6-34-3; teeth 4-4. L. 2^- inches. Eio Grande.

(Moniana g'thhom Gira,rd, Proc. Acad. Nat. Sci. Phila. 1858, 201 : Cij])rimlla coniplanata

Jordan, Bull. Hayden's Geol. Siirv. Terr, iv, 3,68.5, 1878.)

229. C forlbcsi Jordan.

—

Forhcs's Bed-fish.

Body oblong, elevated, strongly compressed, the back arched. Caudal

peduncle rather slender. Head stout and deep, its upper outline de-

pressed, the nape elevated, forming an angle, so that the profile is some-

what concave. Mouth rather large, quite oblique, the lower jaw in-

cluded. Eye small, 4 in head. Lateral line strongly decurved. Thir-

teen scales in front of dorsal. Males profusely tuberculate iu spring.

Colors in life brilliant, steel-blue; the lower region silvery; the belly

orange-red in the males ; a conspicuous violet-colored crescent behind

the shoulders, followed by a crimson crescent ; fins reddish, the anal

aud caudal blood-red; chin without black spot. Head 3f ; depth 3.

D. 7 ; A. 8 ; scales 6-35-2 ; teeth 4-4. L. 2^ inches. Streams of South-

ern Illinois. Very near the preceding, but distinguished by the form of

the profile and tlie coloration.

(Cyprindla forheai Jordan, Ball. Ills. State Lab. Nat. Hist, ii, 57, 1878.)

230, C. ae®aiBDaa (Grd.) J. &. G.

Body rather short and deep, compressed, with long caudal peduncle.

Head moderate, the snout subconical, moderately pointed. Mouth

rather large, oblique, the maxillary scarcely extending to the orbit.

Eye moderate, 4 in head. Lateral line decurved. Head 4J; depth 3J.

D. 0; A. 9; Lat. 1. 40. L. 3^ inches. Rivers of Texas and J^orthern

Mexico. {Girard.)

(Moniana leonina, complatmta, and frUjida Girard, Proc. Acad. Nat. Sci. Pbila. 18.56,

199,200.)
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231. C. SEitB-CMSES (B.& G.) J. & G.

Body rather short and thick-set, the back not greatly arched. Head

rather heavy, the mnzzle bhmt. Mouth moderate, the jaws equal, the

maxillary not reaching* orbit. Lateral line decurved. Head 3^ ; depth

3.1. D. 7 ; A. 9 ; Lat. 1. 30 ; 12 scales in a transverse series. Arkansas

and Red Rivers. {Girard.)

(Lcuciscus htirensis Baird & Girard, Proc. Acid. Nat. Sei. PhiLa. 1853, 391 : Moniana

liitrenais and pnlchella Girard, Proc. Acad. Nat. Sci. Pliila. 185G, 199, 200: Leuciscus

hitnnsis Gilntlicr, vii, S^S.)

232. C. (leiacoosa (Grd.) J. & G.

Body elli])tical, moderately compressed. Head shortish, rather blunt,

the profile forming an even curve. Mouth moderate, oblique, the max-

illary not reaching- to the eye. Lateral line somewhat decurved. Eye

moderate, 3i in head. Scales rather large. Head 4; depth 3^. D. 8;

A. 8 ; Lat. 1. 33. L. 2i inches. Streams in the Rio Grande region. {Gi-

rard.) More than one species may be here included, but, if so, they can-

not be recognized from Dr. Girard's descriptions. Of all of Girard's

Moniamc the types of only lutrensis nnd i^roserpina cub. now be found.

(Mouiann diric\o8a,2^'>'oserp'ma, Jatalnlis, coitclii, rittila, nidda, aiid (jraciUs Girard, Proc.

Acad. Nat. Sci. Phila. 1856, 199-201.)

233. C. aurata (Grd.) J. & G.

Body subfusiform, compressed, little elevated. Caudal peduncle

rather slender. Head rather blunt and heavy. Mouth small, oblique,

the upper jaw projecting, maxillary not reaching to the eye; ux3per lip

below the level of the pupil. Lateral line little decurved. A dusky

streak along sides. Head 3f ; depth 4. D. 8; A. 8; Lat. 1. 37. L. 2J

inches. Piedrapainte, New Mexico. {Girard,)

{Moniana aiirata Grd. Proc. Acad. Nat. Sci. Pliihi. 185G, 200.)

234. €. foa'EiBOSa (Girard) J. & G.

Body elliptic, compressed. Head small, rather slender and pointed.

Mouth moderate, oblique, the maxillary barely reaching orbit ; upper

lip on the level of the pupil. Eye large, 4 in head. Lateral line de-

curved. Scales small. Dorsal fm rather high. Head 4^; depth 3f.

D. 8; A. 9; Lat. 1.49. L. 2^ inches. Rio Mimbres, Mexico. {Girard.)

If we may trust Girard's figure, this species is well distinguished by the

small size of the scales. '

{Moniana formosa Girard, Proc. Acad. Nat. Sci. Phila. 185C, 201.)
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**Teetli 1,4-4,1.

b. Teeth with edj;es more or less serrate or crenate (usually without grinding sur-

face). {Cyprinella Girard.*)

c. Dorsal fin without conspicuous black blotch on its upper j)03terior rays.

d. No conspicuous black spot at base of caudal.

e. Body very deej), compressed, the dcj)th forming about a third of

the length.

235. C. MBMB>rosa (Grd.) J. & G.

Body short, the back very much arched. Caudal peduncle robust.

Head short aud deep, bluntish. Eye large, 4 in head. Mouth moderate,

quite oblique, the jaws about equal, the maxillary nearly reachiug the

front of the eye ; the upi)er lip on the level of the pupil. Lateral line

decurv^ed. Fins rather low. Coloration plain in spirits. Head 4^

;

depths. D.8; A. 9 ; scales 8-42-5. L. 3.^ inches. Arkansas, etc. {Gi-

rard.)

{Ci/prineUa umlrosa Girard, Proc. Acad. Nat. Sci. Phila. 1856, 197, and U. S. Pac, R. R.

Surv. x,26(j.)

236. C. MitoaMBsa (B. & G.) J. & G.

Form of the preceding, but the caudal peduncle slender. Eye large,

3^ in head. Jaws equal. Lateral line decurved. This species appears

to differ from the preceding chiefly in its larger scales. Head 4 ; depth

3. D.8; A. 9; scales 6-30-3. L. 3 inches. Eed Eiver, Arkansas. {Gi-

rard. )

{LeuciscKs huhalinus B. & G. Proc. Acad. Nat. Sci. Phila. 18.53, 391 : Cijimndla httha-

lina Girard, U. S. Pac. R. R. Surv. x, 265 : Cyprinella beclcwithi Grd. Proc. Acad. Nat.

Sci. Phila. 1856, 267.)

231'. C. gunnisoBBi (Grd.) J. & G

Body short and compressed, the back arched, but less so than in the

preceding. Head small. Caudal peduncle moderate. Maxillary reach-

ing nearly to eye. Eye moderate, 3i in head. Ventrals in advance of

dorsal. Coloration i)lain in spirits. Head 4J ; depth 3. D. 8 ; A. 9

;

Lat. 1. 34. L. 2J inches. Cottonwood Creek, Utah.

ee. Body slenderer, the depth 3-]—4^ in length.

238. C. swavis (Grd.) J. & G.

Body short, compressed, the back slightly arched. Mouth oblique.

Eye 4 in head. Maxillary not quite reaching eye. Scales moderate.

Lateral line gently curved. Coloration plain in spirits. " By its gen-

eral form and appearance this species establishes a transition between

* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 196: type Leudscns hubalinus Baird &
Girard. (Latiu cyprinella, a little carj).)
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the deep and slender species." nead4J; depth 3 J. D. 8 ; A. 9. Saw

Antonio, Texas. (Girard.)

{Ci/priiiclla Hiiavis Girard, Proc. Acad. Nat. Sci. Phila. 18oG, 197.)

239. €. lepida (Grd.) J. & G.

Body stout, fusiform. Caudal peduncle robust. Head heavy. Snout

rather bhint. Mouth oblique, the maxillary not reaching quite to eye.

Eye moderate, 1 in head. Lateral line decurved. Scales larger than

in any of the precetliug-. Colors jdaia in spirits. Head 3;^ ; depth S-^.

D. 8 ; A. 9 5 scales G-34-4. Eio Frio, Texas. {Glrarcl)

{Ci/^-inella lepida Grd. Proc. Acad. Nat. Sci. Phila. 1836, 11)7, and U. S. Pac. R. R. Snrv.

X, 2G8.)

2-10. C. biiaing^siana (Cope) Jor. & Gilb.

Body stout, fusiform. Mouth slightly oblique, the jaws equal, max-

ilhiry reaching orbit. Eye 3^ in head. Dorsal considerably behind

ventrals. Coloration plain in spirits. Head 4; depth 4. D. 8; A. 8;

scales G-31-3 ; teeth 1, 4-4, 1. L. 2 inches. Missouri Eiver, at Saint

Joseph. [Cope.) " Dedicated to Joshua Billings, esq., author of origi-

nal observations on 'The Briny Codfish'."

{Cyprinella hilUngsiana Cope, Haydcn's Geol. Surv. Terr. Wyom. 1870, 1872, 439.)

241. C microstoma (Grd.) J. & G.

Body slender, the form being like that of the stouter species of Minni-

lus. Head moderate. Mouth rather large for the genus, oblique, the

maxillary reaching front of eye. Eye large. Lateral line somewhat

decurved. Dorsal behind ventrals. Brownish above j cheeks and sides

brigiit silvery. Head 4 ; depth 4J. D. 8 j A. 9 ; Lat. 1. 3C. Eio Grande

region.

(C'llpriiieUa macrosfoma, luxiloidcs, andlugnhris Girai'd, Proc. Acad. Nat. Sci. Phila.

18:.0, 198, 199.)

242. C. ludiB>uii<la (Grd.) J. & G.

Body elongate, subfusiform. Caudal peduncle slender. Eye large,

3 in head. Snout subconical. Mouth nearly horizontal, small, the max-

illary not extending to the eye. Silvery ; lateral line with black dots.

Cottonwood Creek, Utah. {Girard.) A dubious species, ai)parently

distinguished from the preceding by the small horizontal mouth.

{Cijprindla hulihumU Grd. Proc. Acad. Nat. Sci. Phila. 1850, 199.)

M. A con.s2)icuous black spot at base of caudal.

243. C. iiotata (Grd.) J. & G.

Body stoutish, subfusiform. Caudal peduncle slender. Eye moder-

ate, .'^ in head. Snout bluntish. Mouth small, oblique, the maxillary

Bull. Nat. Mus. No. IG 12



178 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

not reaching to the eye. Yeutrals in advance ofdorsaL Fins moderate.

Coloration plain in spirits, except the black candal spot ; sides silvery.

Head 41
5 depth 32. D.85 A. 7 ; Lat.1.46. Eio Seco, Texas. {Girard.)

{Cyprinella notata G.rard, Proc. Acad. Nat. Sci. Phila. 1S5G, 198, and U. S. Pac. R, R.

Snrv. X, 269.)

244. C. vcBBsasia (Grd.) J. & G.

Body slender, as in C. macroUoma. Head long and rather pointed,

the snout subcouical. Mouth large, oblique, the maxillary scarcely

reaching to the eye. Eye large, oh in head. Fins moderate ; the dor-

sal behind ventrals. Coloration plain in spirits, except the caadal^pot

;

sides mostly silvery. Head 4J ; depth 4. D. 8 ; A. 8 ; scales 7-37-8

(3G in type of G. texana). Elvers of Texas.

(Cyprinella venusta and texana Girard, Proc. Acad. Nat. Sci. Phila. 185G, 198, and U.

S. Mes. Bound. Snrv. Iclith. 54,55.)

cc. Dorsal fin elevated, witli a conspicuons black blotcli on its upper posterior rays

(obsolete in young examples).

/. A consi)icuons black spot at base of caudal.

245. C. ca9Sttira Jordan.

Body elongated, compressed, elevated in the middle, the profile be-

fore the dorsal curved. Snout projecting, forming a decided angle.

Head convex above, densely tuberculate in the males. Muzzle rather

])ointed, overhanging the oblique mouth. Eye 4 in head, less than muz-

zle and interorbital width. Dorsal fin inserted slightly behind ven-

trais. Lateral line strongly decurved, usually forming an abrupt flexure

just in front of the ventrals. Color in spirits pale silvery, the dorsal and

caudal blotches very strongly marked. Head 4f ; depth 4. D. 8 ; A.

8; scales 6-44-3; teeth 1,4-4,1. L. 4J inches. Eivers of Alabama
and Louisiana.

{Cijprinella calUura Jordan, Bull. U. S. Nat. Mus. x, Gl, 1877.)

ff. No conspicuous black spot at base of caudal fin.

(J.
Teeth without grinding surface.

246. C. wlaipplei (Grd.) Jor. & Gilb.

Body moderately elongate, subfusiform. Caudal peduncle stoutish.

Head shortish, rather pointed. Eye large, 4 in head. Mouth little

oblique, the lower jaw included, maxillary reaching to anterior rim of

the orbit; upper lip on a line with lower border of orbit. Dorsal fin

very nearly opposite ventrals, greatly elevated, its height in the male

more than one-fourth the length ; anal fin large. Lateral line little de-

curved. Coloration in alcohol plain, except the conspicuous dorsal
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spot; probably brilliant iu life. Head 4^; depth 3^. D. 8; A. 9;

scales 6-40-4. Sugar-loaf Creek, Arkansas. {Girard.)

{CijprineUa whipplei Girard, Proc. Acad. Nat. Sci. Phila. 1856, 198, aud U. S. Pac. R.

II. Surv. x,270.)

yg. Teeth with narrow grinding surface. {Photoijiuia Cope.*)

2 17. C. analostaiia (Grd.) .J. & G.—SUnr-fin.

Body moderately elongate, somewhat compressed, the dorsal and ven-

tral outlines regularly aud gently arched. Head rather short aud deep.

Mouth rather small, quite oblique, the losver jaw received within the

ui)per when the mouth is closed. Eye small, 4^ in head. Leaden sil-

ver}', bluish in the males; edges of scales dusky; a dark vertebral line;

a large black spot on the upj)er posterior j)art of the dorsal. Paired

fins aud lower part of belly, as well as the tips of the anal and caudal,

and the front and upper parts of the dorsal, charged with clear satin-

white pigment in males in the spring ; iu full breeding dress the dorsal

pigment with a greenish lustre; no cream j' baud at base of caudal;

males with the head and front covered with small tubercles. Head 4^;

depth 4. D. 8 ; A. 8 ; scales 5-38-3 ; teeth 1, 4-4, 1, the edges more

or less distinctly serrate. L. 4 inches. Pennsylvania and Central New
York to Mississippi Valley ; abundant.

( C'^prineiZa ana/ostoMa Girard, Proc. Acad. Nat. Sci. Phila. 1859, 38: LuxUns hentudci-

enuls Kirthind, Bost. Journ. Nat. Hist, v, 27 (not of Raf. ) : HjipHUepis kenliicklcnsis Cope,

C'ypr. Penn. 371: Leadscus analostanus Giiuthcr, vii,2.5G: Fholoijensis •n)ilo2)'en()i Copv,

Cypr. PiMin. 378: Xe«moH.'( 8jj(7o;>fen(s Giiuther, vii,254.)

hh. Teetli with entire edges (in tlie adult). (Erogala .Jordan. t)

h. Teeth with a narrow grinding surface; anal short.

248. C g^alacttira (Cope) .J. & G.

—

Milku-tailed Shiner.

Body fusiform, moderately elongate, not greatly compressed. Mouth

rather large, jaws nearly horizontal, the ujiper projecting beyond tlie

lower. Scales less closely imbricated than in the preceding. Lateral

line little decurved. Eye small. Steel blue above, silvery below ; dorsal

with a black blotch on its posterior rays; caudal fin conspicuously

creamy yellow at base, then dusky. Males with the belly, paired fins,

aud especially the tips of the vertical fins charged with milk-white pig-

ment in the spring, the head and front then covered with small tubercles.

In high coloration the anal and caiulal are sometimes pale reddish. Fe-

*Cope, Cypr. Penn. 1866, 378: type Photogenis dpilopterus Coj}e= Cyprinella analo-

siana Grd. {<phg, light; yevvdu, to he horn.)

t Jordan, Bull. U. S. Nat. Mns. xii, 20, 1878: type Photogenis stigmatarus Jor. (//p,

spring-time
;

ya'/ji, milk.)
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males olivaceous, obscurely marked. Head 4^ ; depth 4^. D. 8; A. 8;

scales G-41-3 ; teeth 1, 4-4, 1, usually with entire edges. L. 5-G inches.

Cumberland Elver to Savannah Eiver; abundant in the mountain

streams. Known by its large size and the peculiar yellowish band

across the caudal.

{Efipnilepls (jalactunis Cope, Proc. Acad. Nat. Sci. Pliila. 1867, 160 : Leuciscus Iceniiiclci-

evsis Giinther, vii, 251.

)

240, C. etirystoina Jordau.

Body elongate, compressed, tapering toward the snout and the long

caudal peduncle. Head moderate, larger than in C nwea, rather

pointed, wide on top ; snout rather long. Muzzle large, quite oblique,

the premaxillaries on the level of the pupil ', upper jaw slightly the

longer. Eye moderate, 3J in head. Scales moderate, rather closely

imbricated, but less so .than in C. analostana. Pectorals not reaching

ventrals, the latter about to vent ; vertical fins not especially elevated.

Color olivaceous, the sides bright silvery, a round black spot, nearly

as large as eye, at base of caudal; dorsal blotch rather faint; dorsal

fin chiefly yellowish green, ferruginous above, the extreme tip milky

white; caudal fin rusty, with milk-white tips; lower fins milk-white.

Snout and front in males tuberculate; minute tubercles on sides of

tail. Head 44; depth 4J. D. 8; A. 8; scales 6-39-3; teeth 1, 4-4, 1,

with narrow grinding surfaces, the edges of which are usually crenate.

L. 3i-4 inches. Chattahoochee Eiver.

(Photogenis eurystomus Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 356, exclusive of the

smaller specimens mentioned, wliich are Minnilus zonistius; not Codoma eurystoma Jor-

dan, Bull. U. S. Nat. Mus. xii, 42= Minnilus zoninUus : Pltutor/enis leucopus Jordau &,

Brayton, Bull. U. S. Nat. Mus. xii, 41, 1878.)

250. C. nivea (Cope) J. & G.

Body regularly fusiform, the dorsal outline more arched than the

ventral. Head conic. IMuzzle obtuse, not projecting. Mouth nearly

terminal, slightly oblique, maxillary reaching front of eye. Eye 3^ in

head. Coloration very pale, a narrow bluish baud along the caudal

peduncle, forming a faint spot at the root of the caudal. Dorsal fin in

the males considerably elevated, largely dusky on its last rays, the rest

of the fin creamy; the tips of the dorsal, the tips of the caudal, and the

whole of the anal with milk-w^hite jiigment. Males with the snout and

ante-dorsal region covered with small tubercles. Head 4^ ; depth 5^.

D. 8; A. 8; scales 6-39-3; teeth 1, 4-4, 1, with narrow grinding sur-

face. L. 2| inches. Basin of the Santee, Korth and South Carolina.

(Hyhopsis nivcus Cope, Proc. Amer. Phil. Soc. Phila. 1870,460: Photoycnis niceus Jor-

dan & Brayton, Bull. U. S. Nat. Mus. xii, 20.)
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/(/(. Teeth without distinct grinding surface.

j. Anal fin short, of H or 9 rays.

k. A conspicuous dark blotch on upper posterior rays of dorsal.

I. Adult luales with the vertical tins chieily red; a conspicuous black

spot at base of caudal.

251. C. callistia Jordan.

Body rather stout and compressed, rather heavy forward, the dorsal

outline considerably elevated. Uead stout and rather blunt, its upper

part flattish ; the nuptial tubercles not numerous, arranged in a few dis-

tinct longitudinal rows, not scattered without order, as in related species.

IMouth large, nearly horizontal, slightly overlapped by the heavy snout,

the maxillarj^ reaching nearly to the eye, the premaxillaries anteriorly en-

tirely below the level of the orbit. Eye large, 3f in head. Scales large,

not very closely imbricated, 10 in front of dorsal. Fins rather large,

the height of the dorsal in males nearly one-fifth of length of body.

Coloration dark and brilliant. Males with the back very dark steel-

blue; sides a clear silvery violet ; belly and lower fins satin-white. A
heavy black blotch on i)osterior part of dorsal, extending downward and

forming a horizontal bar at the base of the fin ; the rest of the fin ver-

milion, except the milk-white tip. Caudal fin bright red, yellowish at

base, milky at tip; a broad golden vertebral band and a reddish lateral

streak ; a large, distinct, round black si)ot at base of caudal. Females

olivaceous, with less black ; the fins dull reddish. Head 41 ; depth 4f

.

I). 8; A. 8; scales 5-40-3 ; teeth 1,^4,1. L. 4 inches. Alabama Basin.

(Phofof/enis caUisHus Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 337 : Codoma caUhtia Jor-

dan, Bull. U. S. Nat. Mus. xii, 52.)

252. C. tricUroisiia Jor. &, Gilb.

Body rather slender, compressed. Head slender and pointed. Eye

moderate, 3j in head. Mouth quite large, very oblique, the maxillary

reaching the anterior margin of the eye, the i)remaxillaries on the level

of the middle of the pupil. Lateral line considerably decurved, usually

with an abrupt angulation between pectorals and ventrals. iS^ineteen

scales before the dorsal. Fins moderate ; dorsal well behind ventrals.

Nuptial tubercles sparse on the head. Caudal peduncle and sides as

far forward as the ventrals tuberculate in spring males. Males bright

steel-blue above ; sides bright w^hite ; a large black spot at base of cau-

dal, precisely as in C. callifitla; dorsal fin with abroad, dusky, horizon-

tal band at base, the nu-mbrane of the last rays jet-black, the tip milk-

white, the rest of the fin of a bright, i)ale vermilion-red; caudal rosy,

its tips white ; anal and ventrals milky. Females duller, but the black

markings distinct. Head 4^; depth 44; scales G-42-3 ; teeth 1, 4-4, 1.
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L. 3^ iucbes. Alabama Basiu ; abnudant in clear streams, with tbe

preceding' and tbe next.

{Codoma trichroistia Jordan &. Gilbert, BuU.U. S. Na,t. Mus. xii, 1878, 50.)

II. Adult males without red.

m. A very conspicuous black spot at base of caudal.

353. C. stigmatura .Jordan.

—

Spotted-tail Minnow.

Body elongate, fusiform, compressed. Head quite long, rounded

above, tbe snout pointed. Moutb ratber large, somewbat oblique, over-

lapped by tbe narrow npper jaw. Eye small, 4| in bead; iris wbite.

Maxillary reacbing beyond nostrils; i)remaxillary on tbe level of lower

edge of pupil. Scales large, closely imbricated, 20 in front of tbe dor-

sal. Fins low, tbe dorsal ratber bebind ventrals, its beigbt less tban

one-fiftb tbe lengtb of tbe body. Color ijale, clear olive ; black dorsal

spot not very distinct ; fins witb tbeir tips cbarged witb satin-wbite

pigment, otberwise plain ; a very distinct, large, oblong or quadrate jet-

black spot at base of caudal, tbe color extending up on tbe rays. Tbis

Spot is visible on all specimens, and is larger tban in any otber of our

Cyprinidw ; its lengtb about one-tbird tbat of tbe bead. First ray of

dorsal dark in front; males witb an obsolete black spot on tbe middle

of tbe sides in front of tbe dorsal, as is often seen in Charaeinidw, tbe

bead, etc., tuberculate in spring. Head 4i; deptb 4J. D. 8; A. 8;

scales 7-42-3; teetb 1, 4-4, 1. L. 4J incbes. Alabama and Mississippi;

very abundant. Tbe largest species of tbis section of tbe genus and

one of tbe most graceful.

(rhotof/eins stigmaturus Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 337 : Codoma st'ujma-

tnra .Jordan, BuU. U. S. Nat. Mus. xii, 52 : Luxilus chicasacensinllaj, Proc. U. S. Nat. Mus.

1880,506.)

mm. No conspicuous black spot at base of caudal.

354. C. Cccrulea Jordan.

Body fusiform, somewbat elongate, moderately compressed. Head

moderate. Snout ratber pointed, overlapping tbe small, oblique moutb,

maxillaries reacbing nostrils, premaxillaries below level of pui^il. Eye

moderate, 3| in bead. Scales firm, 15 in front of dorsal. Lateral liue

decurved. Fins all bigb, tbe beigbt of tbe dorsal nearly one-tiftb tbe

lengtb of tbe lisb; dorsal bebind ventrals. Males witb tbe snout

tbickly tuberculate. Color brigbt steel-blue; tbe sides and belly sil-

very wbite ; a very distinct lateral band of a brigbt blue-green color,

most distinct posteriorly, and forming a spot at tbe base of tbe caudal

fin ; dorsal blotcb ratber faint and diffuse ; tips of dorsal, anal, and
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caudal charged witli satiii-wliite pigment ; the fins otherwise all of a

clear, bright yellow. Females and young with the markings obscure,

the blue lateral band usually evident. Head 4^ ; depth 4|. D. 8; A.

Sj scales 6-38-35 teeth 1, 4-4, 1. L. 3 inches. Alabama Basin.

(Photogenis cwruleus Jordan. Aun. Lye. Nat. Hist. N. Y. 187(), 3:}8: Codoma cwrulea Jor-

dan, Bull. U. S. Nat. Mus. xii, 52, 1876.)

255. C chlorisJia Jordan &. Bruyton.

Body short and deep, strongly compressed, the form ellii»tical, as iu

C. pyrrhomelas^ but rather deeper. Head rather small and pointed.

Mouth quite oblique, the maxillary not reaching the line of the orbit,

the upper jaw projecting beyond the lower, i)remaxillary on the level of

the pupil. Eye small, less than snout, 4 in head. Lateral line decurved.

Fins moderate. Nuptial tubercles covering the whole body, except the

siiace anterior to the ventrals and below the lateral line; those on the

body much smaller than those on the head. Coloration dark steel-blue;

a very distinct blue stripe along each side of caudal peduncle ; back clear

green; lower i)art of sides abruptly milk-white; black dorsal blotch large,

the lower part of the tin with bright pale-green pigment, the tip milky

;

caudal dusky, its tips milky, its base pale; anal and ventrals milky, a

faint dusky spot on last rays of anal ; iris white. Females slenderer and

less brightly colored ; no caudal spot. Head 4; depth 4. D. 7; A. 8;

scales 5-37-3
; teeth 1, 4-4, 1. L. 3 inches. Santee Basin, South Caro-

lina.

{Codoma chlorinlia Jordan tS: Braytou, Bull. U. S. Nat. Mus. xii, 21, 1878.)

Ik. No dark blotch on upper j)osterior jiart of dorsal.

256. C. xonata (Agassiz) Jor. &, Gilb.

Physiognomy of Ceratlchthys dissimilis. Body elongate, not elevated.

Head elongate. Mouth small, nearly horizontal, the maxillary reaching

beyond line of orbit, the mandible somewhat projecting. Eegion iu

front of dorsal fin more or less bare of scales. Eye large, 3J in head.

Dorsal beginning opposite ventrals, nearer snout than base of caudal.

Olivaceous silvery belosv; a broad, silvery lateral band, with dark

specks ; sides of head with black specks ; a dark vertebral band. Head

4 ; depth 4J. D. 7 ; A. 8 ; scales 6-3G-4; teeth 1, 4-4, 1. L. 3 inches.

Korth Platte Eiver {Cope) ; Osage Eiver (Agassiz).

{Alhiirnus zonafns Pulnani, Bull. Mus. Comp. Zoiil. i, 9, 18G3 : Photogenis piptolepis

Cope, Ilaydc'u's Geol. Surv, Terr. Wyoni. 1870, 438 : Leudnvus zonatua GUuther, vii,
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jj. Anal fin long, of 10 or 11 rays ; fins high.

257. C XEElttura Jordan.

Body moderately elongate, subfasiforra, heavy forwards. Head heavy,

somewhat elongate, rounded above. Mouth large, oblique, the lower

jaw included, maxillary reaching almost to orbit, premaxillary on level

of upper part of pupil. Eye large, 3f in head. Fins all rather low, the

height of the dorsal fin, even in the males, only two-thirds the length of

head ; caudal fin large. Color dark steel-blue ; silvery below ; a faint

black spot at base of caudal; scales above dark-edged. Males with

'the fins mostly bright crimson ; the dorsal largely black at its upper

posterior part ; dorsal, anal, and caudal fins with white pigment ; belly

and bases of the lower fins likewise pigmented ; head and caudal pe-

duncle tuberculate in spring. Head 4; depth 3f. D. 8; A. 10; scales

6-39-3 ; teeth 1, 4-4, 1. L. 3 inches. Altamaha Basin, Georgia ; locally

abundant.

{Minniliis xwnurus Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 79: Codoina xwimra

Jordan, Bull. U. S. Nat. Mus. xii, 52.)

25§. C. pyrrBiomelas (Cope) J. & G.

Body deep and compressed. Head stout, rather blunt. Mouth ob-

lique, the jaws about equal, maxillary reaching front of orbit. Eye

large, 3| in head. Pectorals barely reaching ventrals, the latter to

anal; dorsal fin greatly elevated, its height in the male as great as

length of head ; caudal very broad and long, its peduncle stout and com-

pressed ; anal fin large and long. Coloration of the males dark steel-

blue above ; the scales darker edged ; the belly abrui)tly milky white

;

head pale reddish ; snout, tip of lower jaw, and iris scarlet ; dorsal dusky

at base, the usual large black blotch above, red in front, and broadly

milk-white at tip ; tips of the caudal milk-white, next to this a dusky

crescent, a wide crescent of bright scarlet inside of the black, extend-

ing into the two lobes of the fin ; base of caudal pale ; anterior region

and sides of caudal peduncle with rather large tubercles. Females

duller. Head 4 ; depth 3f . D. 8 ; A. 10 ; scales G-35-3 ; teeth 1, 4-4, 1.

L. 3^ inches. Santee Basin ; very abundant. The most ornate of our

Cyprinidcc.

{Phoiogenis purrhomelas Cope, Proc. Amcr. Phil. Soc. Phila. 1870, 463: CocJoma pyr-

rhomelas Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 22, 1878.)

259. C Iiypseloptea'a (Gliuther) J. & G.

Body short, much compressed, the back elevated. Head short, flat-

tened above, the muzzle pointed. Mouth large, very oblique, the jaws
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just equal. Eye large, 3 in head, about equal to snout and to interorbital

space. Scales with the exposed surfaces very narrow. Lateral line

much decurved ; IG large scales before dorsal. Dorsal fin inserted en-

tirely behind the ventrals, greatly elevated, its longest ray a little longer

than head ; anal fin also very high and very long, extending almost to

base of caudal; these fins somewhat lower in the females. Color sil-

very; the dorsal blotch conspicuous; a distinct black caudal spot,

smaller than eye and deeper than long ; sides with a silvery band which

passes around the nose, below this a dusky band. Breeding colors un-

known. Head 4^ ; depth 4. D. 8 ; A. 11 ; scales C-35-3 ; teeth 1, 4-4, 1.

L. 2i inches. Southern Georgia and Alabama.

{Alburnus fonnosus Putnam, Bull. Mus. Comp. Zool. i, 9, 1863 (uot Moniatia formosa

Grd.): Leuciscus hi/pselopterus GiintheT, vii, 255: Phoiogenis grandijaumis Jordan, Bull.

U. S. Nat. Mus. X, 62, 1877.)

85.—MINNILUS Eafinesque.

Shiners.

{?? Xotro2)is 'Ra^nesqae, 1818; Minnilus, Luxilu8,Sini\ Plargyrus'Rsb&iiesque; Hypsilepie

Baird; Alburnellus aud Alburnops Girard; Lythrurus aud Hydropldox Jordan.)

(Rafinesque, Iclith. Oh. 1820, 47: type Minnilus d'memtis 'Rdii.)

Body oblong or elongate, more or less compressed. Mouth normal,

mostly terminal and oblique. iTo barbels. Teeth 2, 4-4, 2, sharp-

edged or with a narrow grinding surface. Scales usually large, often

closely imbricated. Lateral line complete, usually decurved. Dorsal

fin inserted above, or more usually behind, the ventrals; anal fin short

or somewhat elongate. Abdomen rounded. Coloration often brilliant,

the males in spring usually with red fins and the head with small tu-

bercles. A very large group of small fishes, especially characteristic of

the fresh waters of the Eastern United States. Yarious attempts have

been made to divide this group into natural genera, but the gradation

from one type to another is very perfect. (English minnoiv ; French

menuise ; from Latin minus, small.)

This group may be subdivided as follows

:

$ Anal fin sliort, its rays 7-9 (sometimes 10 in M. zonistiun).

* Scales large, 35-50 in the lateral line.

t Teeth with the grinding surface more or less developed.

X Species attaining a large size, with the scales along the flanks nearly twice as

deej) as long, and so closely imbricated that the exposed sur-

faces are very narrow ; back tdevated aud convex in the adult

;

lower jaw included; dorsal lin over ventrals (Luxilus l?af.).

coniiitus, aclene.

U Species of moderate size, Avith the scales short and deep, but less closely im-

bricated than in the preceding; body elongate, not much ele-

vated ; mouth large, oljliciue, tlie lower jaw projecting; dor-

sal tin inserted behind ventrals coccogenis, conistius.
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ttt Species of small size, witL tlie scales not mncli deeper than long, less closely

imbricated; body obloug or elongate, little elevated ; mouth
moderate, oblique or horizontal ; dorsal fin inserted close be-

hind ventrals; nuptial colors mostly brilliant (Alburnops
Grd.).

roseus, rubricroceus, lutipinnis, chlorocephalus, chiliticus, chahjhceus,

chrosomus, xwmocephalus, phimbeoltis, lacertosus, shiimardi, hlenniua.

tt Teeth without evident grinding surface.

a. Teeth with the edges serrate; scales closely imbricated cercostigma.

aa. Teeth not serrate; scales loosely imbricated, scarcely higher than loug.

J). Dorsal fin inserted directly over the ventrals; anal rays 7-9; eye very

large; scales large (^'Episema" Cope & Jordan).

ariommus, sccibriceps, jejunus, Icuciodue.

hh. Dorsal inserted behind ventrals altipinms, amdbilis, megalops.

* * Scales small, about 55 in the lateral line bivittatus, tinnyanogensis.

$§ Anal fin more or less elongate, its rays 10-14.

c. Scales comparatively small, more or less closely imbricated, and with

the exposed edges deep, as in Codoma and Lnxilus ; scales iu

front of dorsal small ; teeth with grinding surface more or

less developed. (Lythrurus Jordan.)

d. A black spot at base of dorsal in front.

ci/anocejyhaltis, alripes, diplcemiiis, ardens, pimctiilatus.

dd. A black spot at the upper anterior part of dorsal ruhripinnis.

ddd. No distinct black spot on the dorsal.

e. Body short and deex> bellus.

ee. Body slender and elongate 7nafufirius, lirus.

cc. Scales comparatively large, not higher than loug, and not closely im-

bricated ; scales in front of dorsal large ; teeth without grind-

ing surface. (Minnilus.)

/. Anal fin long, with about 14 rays oligaspis.

ff. Anal fin moderate, its rays 10 or 11.

g. Scales above lateral line in about 9 series u^nbratilis.

gg. Scales above lateral line in 5-7 series.

h. Ventral fins reaching beyond middle of dorsal.

ecepticus, photogenis, ielescopus, stilbius, percobromiis, ru~

bellus, dineinus, rubrifrons, jcmezanns.

hh. Ventral fins scarcely reaching beyond front of dorsal.

micropta'yx.

^ Anal fin short, its rays 7-9 (rarely 10).

* Scales large, 35-50 in the lateral line.

t Teeth with the grinding surface more or less developed.

t Species attaining a large size, with the scales along the flanks nearly

twice as deep as long, and so closely imbricated that the exposed sur-

faces are very narrow ; back elevated and convex in the adult male

;

the lower jaw included; dorsal fin inserted directly opposite ventrals.

{Ltixihis Eaf.*)

260. M. coriSBltOBS (Mitchill) J. & G.—Shi tier ; Bed-fin; Dace.

Body elongate in the .yonug, iu the adult short, compressed, with

the anterior dorsal region much swollen and gibbous. Head rather

heavy, compressed, rounded between the ejes, the snout bluntish.

Mouth moderate, nearly horizontal, the jaws nearly equal, the lower

somewhat included. Eye moderate, 4-5 in head, maxillary scarcely

* Rafinesque, Ichth. Oh. 1820, 47 : type Luxilus chriisocephalus\iiii.=^ Cyprinuii curnutaa
Mitch. (From Latin Z«x, light= " Shiner ". ) {^^ Hypa'depis 'Biiivdi.)
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reaching front of eye, the premaxillaries below the level of the eye.

Scales always deeper than long on the flanks, becoming extremely

so in the adult. Lateral line decurved. Dorsal moderate, inserted

directly over the ventrals in the young-, thrown somewhat backward in

the ifdult by the growth of the postoccipital region. Pectorals barely

or not reaching ventrals, the latter about to vent. Eegion in front of

dorsal typically with about 23 scales. Coloration dark steel-blue above;

the scales with dusky edges, the bases also dusky ; a gilt line along the

back and one along each side, these distinct oaly when the fish is in the

water ; belly and lower i^art of the sides silvery, or bright rosy in spring-

males ; dorsal fin somewhat dusky ; other fins plain ; the lower fins all

rosy in spring males ; head dark above ; a dark shade behind scapula

;

lower jaw and region in front of dorsal to the tip of the snout covered

with small tubercles in spring males ; female and young fishes are plain

olivaceous above and silvery below. Head 4:^ ; depth 3^, varying much

with age. D. 8 ; A. 9 ; scales 0-41-3 ; teeth 2, 4-4, 2, with rather nar-

row grinding surface. L. 5-8 inches. Entire region east of the Eocky

Mountains excepting the South Atlantic States and Texas; almost

everywhere the most abundant fish in small streams. Its variations

are great. The fallowing forms are worth distinguishing by name.

Var. giltbus Cope.

Sixteen scales before tlie dorsal fin. Anterior <lorsal region in the

males extremely short and swollen ; the base of the dorsal therefore

very oblique. Michigan to Kentucky ; common.

{IIlipnUcinH cornutns (jibbaa Cope, Proc. Aca,d. Nat. Sci. Pliila. 1SG7, 158.)

Var. fB'Oiit:aSas Agassiz.

Fifteen to eighteen scales in front of dorsal. Head heavy. Body

less gibbous than in the preceding. Great Lake Eegion, etc.

{Leuciscus frontalis and. gracilis Agassiz, Lake Superior, 368, 370.)

Var. cerasintis Cope.

Sixteen scales before dorsal ; scales G-40-3. Head 4 in length. Eye

large, 3^ in head. Colors very brilliant, in high coloration entirely red.

Eoanoke Eiver.

(Hypsilepis cornuliis cerasinus Cope, Proc. Acad. Nat. Sci. Pbila. 1867, 159.)

Var. coB'iititus.

Above described. The scales 22-2o in front of dorsal fin. Every-

where abundant.

(Cyprinus corniitm Mitcliill, Araor. Month. Mag. i, 324: JTi/pnilcjns cornittus Cope,

Proc. Acad. Nat. Sci. Phila. 1867, 158 : Plurgyrus typicus and bowinani Girard, I'roc. Acad.

Nat. Sci. Phila. 1856, 196: riargyrus argentatns Girard,!. c. 212: Leuciscus cornutus

GUnther, v»i, 249: Luxilus chrysoccphalus Rat Ichth, Oil. 1820, 47.)
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Var. cyastens Cope.

Scales of the dorsal and ventral regions very small, 31-40 in front of

the dorsal fin. Scales 10-40-4. Coloration extremely dark ; blue-black

above ; fins ohiefly black. Lake Superior.

{Hypsllepls cornutus eijaneus Cope, Proc. Acad. Nat. Sci. Phila. 1867, 160.) •

261. M. selene Jordan.

Body elongate, compressed. Head short and stout, rounded above.

Mouth terminal, oblique, the lower jaw included. Muzzle blunt and

short. Eye very large, 3 in head, wider than snout and than interor-

bital space. Dorsal fin verj" high. Lateral line little decurved. Bright

steel-blue above, with a very distinct silvery band overlying a jilum-

beous shade ; a dark spot at base of caudal ; a dark vertebral line

;

cheeks, belly, and iris white ; fins i^lain, probably red in spring. Head

U ; depth 4^. Scales 4-40-3 ; teeth 2, 4-4, 2. Lake Superior.

{Luxilus stlene Jordan, Bull. U. S. Nat. Mus. x, GO, 1877.)

U Species of moderate size, with the scales short and deep, hut less closely imhricated

than in the preceding ; body elongate, not much elevated ; mouth large,

oblique, the lower jaAv projecting; dorsal fin inserted behind ventrals.

263. M. COCCO0"enBS (Cope) Jordan.

—

Eed-clweked Shiner.

Body elongate, compressed, not at all elevated. Head straight and

rather i)ointed. Mouth large, very oblique, the premaxillary nearly on

a level with the pupil, lower jaw projecting beyond upper, maxillaiy

reaching past front of eye, Eye very large, 3^ in head. About 20 scales

in front of the dorsal fin. Back olivaceous; the scales dark-edged;

belly and sides silvery, rosy in spring males ; a dusky scapular band

;

a scarlet bar like a brand down the line of the preopercle ; muzzle and

upper lip red ; a red axillary spot ; outer half of dorsal black, lower half

yellowish ; outer part of caudal dusky, base paler ; a faint lateral streak

and a dark vertebral line ; lower fins white ; snout swollen and tubercu-

late in spring males; females silvery, witb only traces of red marki^igs.

Head 4 ; depth 4^. Scales 7-42-3 ; teeth 2, 4-4, 2. L. 5 inches. Cum-

berland to Savannah Elvers ; abundant in the mountain streams.

{Hi/jjsllcjyis coccogenis Cope, Proc. Acad. Nat. Sci. Phila. 1867, 160 : Leuciscus coccogcnis

Glinther, vii, 253.)

263. M. zonistius Jordan.

Body rather stout, compressed, the back somewhat elevated, the

form that of a young Minnilus cornutus. Head heavy, broad and flatfish

above, the profile evenly descending. Mouth large, but smaller than

in coccogenis, oblique, the jaws about equal, the upper lip opposite the
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middle of the eye, the maxillary reaching the frout of orbit. E\ a very

large, longer than snout, 3^ in head. Scales not very closely imbricated
;

17 scales in front of dorsal. Lateral line strongly decurved. Fins mod-

erate, pectorals scarcely reaching ventrals. Steel-blue above ; sides with

considerable coppery lustre ; dorsal fin with a sharp jet-black horizontal

b:ir about half way up, reddish iu young fishes, the tips of the fin some-

what milky, the base pale; a round black spot nearly as large as the

eye at the base of the caudal ; anal fin plain ; caudal fin dull ferruginous

red, pale at base as in M. coccogoiis, milky at tip ; back and sides with

gilt linos, as in M. cormitus^ the former becoming dark after death ; a

faint red bar down the cheeks as in M. coccogenis; a dark humeral bar;

males with the snout tuberculate ; females plain, so much resembling

CUola curystomaj from the same waters, that the two si)ecies have been

confounded. Head 3*-; depth Sf. Scales 7-40-3; teeth 2, 4-4, 2, with

very narrow grinding surface on one or two of them. L. 4 inches.

Chattahoochee Eiver, the tyi)ical examples fiom Suwannee Creek.

{Codoma eurystoma Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 4-i, 1876, excl. syn.

{not Photo{jenis curi/stonuis Jordan): Luxilus coHis/JHS Jordan, Proc. U. S. Nat. Mus.

1879,231).)

Itt Si)ecies of small size, with the scales not much deeper than long, less closely im-

bricated; body oblong or elongate, little elevated ; mouth moderaie, oblique

or horizontal ; dorsal tin inserted close behind ventrals; nuptial colors com-

monly brilliant. (_AJbarno2)i Grd.*)

261. in. rosciJS Jordan.

Body short and stout, little compressed. Head rather short, thick,

bluntly rounded. Mouth moderate, slightly oblique, the jaws about

equal. Eye large, nearly 3 in head, about equal to mnzzle, a little less

than the broad interorbital space. Fifteen scales before dorsal fin ; dor-

sal fin high, directly over ventrals. Olivaceous; scales dark-edged ; a

broad i)lumbeous lateral band ; lips black ; a dark caudal spot ; a dark

vertebral line ; anal region dusted with dark i)oints ; cheeks and belly

silvery ; males with the dorsal, anal, caudal, and pectorals mostly rosy

red; iris, top of head, and tip of snout red. nead3|; depth 4^. Scales

5-38-5 ; teeth 2, 4-4, 2. L. 2^ inches. Notalbany Iviver, Louisiana.

(LtixUus roneus Jordan, Bull. U. S. Nat. Mus. x, (11, 1877.)

2<i5. m. riiB>i-icroccaBS (Cope) J. &. Q.—Eed Fall-fish.

Body moderately elongate, somewhat compressed. Head compara-

tively long and rather pointed. Mouth rather large, oblique, the jaws

about equal. Eye large, as long as snout, 3J in head, premaxillary

•Girard, Proc. Acad. Nat. Sci. Phila. 1856, 194: type Alburnops hlennius Grd. {AU

iurnus; wi^, appearance.) {= Ilydrophlox 5or.)
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rather below pupil, maxillary reaching beyond front of orbit. Lateral

line somewhat decurved. Nineteen scales iu front of dorsal. Dorsal in-

serted somewhat behind veutrals. Females plain olivaceous. Males

dark steel-blue, a dark lateral baud of coaly punctulations, which is

usually distinct on the anterior part of the body, and passes through

the eye around the snout ; tins all rich, clear red, the dorsal crimson,

the caudal pink, the lower fins scarlet ; head pale red, the lower jaw

flushed as if bloody ; eyes bluish or flushed with red ; a lustrous streak

along sides; silvery below. In high coloration the whole body is more

or less red. Males with the head and antedorsal region dusted with

fine white tubercles. Head 4 ; depth 4J. D. 8 ; A. 9 ; scales 7-38-3

;

teeth 2, 4-4, 2, the edges of the grinding surface often serrate. L. 2^

inches. Headwaters of the Tennessee and Savannah Eivers. A sur-

passingly beautiful little fish, abounding in rock-pools at the foot of

cascades.

{Hijhopsis riibricroceiis Cope, Jonru. Acad. Nat. Sci. Phila. 1868, 231 : Hijdroplilox nibri-

croceus Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 32, 1878.)

366. M. IiitipiBSSiis Jordan & Brayton.

Body stout and rather strongly comj^ressed, the dorsal region some-

what elevated, the outline of the back sloj^ing each way from the dorsal

fin. Head short and rather deep, broad and flatfish above, the muzzle

moderately rounded. Eye rather large, 3| in head. Mouth rather large,

but smaller than in the preceding, quite oblique, the maxillary reaching

to orbit. Mandible included. Eighteen scales in front of dorsal. In

life clear olive, with very intense green dorsal and vertebral lines ; an

intense metallic blackish band along sides ;
below this the sides are

bright silvery ; the whole body in the males bright, clear red, the color

of red berries; fins all bright golden yellow ; tip of lower jaw black.

Head 4^; depth 4^. D. 8; A. 8; scales 7-40-3; teeth 2, 4-4, 2. L. 3

inches. Oconee Kiver, Georgia.

{Hydrophlox lutqnnitis Jordan & Brnyton, Bull. U. S. Nat. Mus. xii, 36, 1878.)

267. M. claloroccpSialus (Cope) Jor. & Gilb.

Body stout, with deep caudal peduncle. Head broad, with descend-

ing muzzle. Mouth oblique, the maxillary reaching beyond line of orbit,

premaxillary opposite lower margin of pupil. Eye large, 3 in head.

Interorbital space greater than muzzle. Lateral line moderately de-

curved. Sixteen scales in front of dorsal. Color olivaceous, every-

where dusted with blackish specks, which form a lateral band, which

terminates in a dusky spot at base of caudal
;
green vertebral and lat-
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eral lines ; top of bead and upper portion of clieets metallic green -,

males with the belly dark crimson, tbe wbole body more or less flushed
;

snout and antedorsal region tuberculate ; fins plain. Head 4 ; depth

o. I). 8; A. 8; scales G-39-3 ; teeth 2, 4-4, ti (1, 4-4, 1, according to

Cope, but we find 2, 4-4, 2 in numerous specimens). L. 2^ inches. Santee

Basin, in North and South Carolina.

{Ilijhop-iis chloroccphalm Cope, Proc. Amer. Pliil. Soc. Pliila. 1870, 4G1.)

26§. M. ciiilitivus (Cope) J. & G.

Aspect more clupeoid. Head broad behind. Occiput convex. Muz-

zle acuminate, greater than interorbital width. Eye large, 3 in head,

longev than muzzle, maxillary extending beyond anterior rim of orbit,

l>remaxilhiries opposite middle of pupil. Lateral line strongly decurved.

Dorsal fin small. Olivaceous ; dorsal scales brown-edged ; sides and

below pure white ; males with tlie lips vermilion ; a vermilion band

through dorsal and one through anal fin. Head 4; depth 5^. T). 8;

A. 8 ; scales 7-36-2 -, teeth 2, 4-4, 2. L. 2 inches. Yadkin River, North

Carolina. {Cope.)

{Hijhopsis fhiUiicus Cope, Proc. Amer. Phil. Soc. Pbila. 1870, 462.)

2S9. M. cSialybacMS (Cope) J. & G.

Dody moderately elongate, with rather abruptly elevated back and

slender caudal peduncle. Head flat above, rather narrow, muzzle

rather poiuted. Mouth oblique, the lower jaw rather the longer. Lat-

eral line decurved. Eye large, 3 in head. Eighteen scales in front of

dorsal. Brownish above 5 a broad, black, shining lateral band from

muzzle to base of caudal ; a light band above it on the muzzle 5 belly

straw-colored, bright orange in spring males ; fins plain. Head 0^.

1). 8; A. 8; scales G-35-3 ; teeth 2, 4-4,2. L. 2 inches. Delaware

Ttiver, probably the smallest of the genus. {Cope.)

{Ilijbopsis chah/bceu8 Cope, Cypr. Penn. 1866, 383.)

27©. M. chrosoaiaus Jordan.

Form (;hubby, little compressed, the back somewhat elevated, cau-

dal peduncle not much co}itracted. Head rather large, rounded above,

the snout somewhat poiuted. Mouth moderate, oblique, the upper jaw

1 1 le longer. Eye 3^ in head, as long as muzzle. Scales everywhere large,

10 before the dorsal fin. Lateral line little decurved. Clear hj'aline

green in life, with blue reflections ; belly, etc., clear silvery ; a scarlet

bar across dorsal, anal, and base of caudal ; a narrow scarlet band from

ui)per edge of oi)ercles straight to caudal ; below this a silvery band ; a

row of black dots along the lateral line, forming a small, distinct spot at
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base of caudal ; top of head and vertebral line golden. Snout tubercu-

late in males. Head 4^- ; depth 5. D. 8 ; A. 8 ; scales 5-37-3
; teeth

2, 4-4, 2. L. 2J inches. Alabama Basin ; very abundant in clear streams.

A graceful little fish.

{Rybopsis chrosomns Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 333: Rydrophlox chrosomus

Jordan & Brayton, 1. c. 49.)

SYl. M. xsenoceplialus Jordan.

Body rather short and deep, with thick caudal peduncle ; back wide,

not elevated. Head large, flattish and broad above, the snout rounded.

Mouth large, oblique, the jaws nearly equal. Eye very large, 2^ in

head. Lateral line somewhat decurved. Thirteen scales in front of the

dorsal. Dorsal fin slightly behind ventrals. Dark olivaceous above, the

scales beiug extensively dark -edged ;
a dark band along the sides of the

caudal peduncle, which vanishes in black points along the sides of the

body, reappearing on the head and passing around the snout ; a dusky

blotch at base of caudal. Males without red markings, the snout swollen

and tuberculate iu the spring. Head 4> ; depth 5. D. 8; A. 7; scales

5-38-3 ; teeth 2, 4-4, 2. L. 2f inches. Georgia to Mississippi.

{Hyhopsis xwnocephalus Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 334.)

212. JW. pPunibeoBtis (Cope) J. & G.

Body oblong, compressed, the back somewhat arched. Mouth oblique,

the lower jaw slightly longer than the upper. Fins short. Eye large,

2f in head. Silvery, with bluish reflection ; top of head dusky ; a dark

spot at base of caudal. Head 4i
; depth 4|. D. 8 ; A. 9 ; scales G-39-3

;

teeth 2, 4-4, 2. L. 3 inches. Saginaw River. {Cope.)

(Alburnops plumheolus Cope, Proc. Acad. Nat. Sei. Phila. 1864, 282.)

273. M. lacertosMS (Cope) J. & G.

Body stout. Head broad and deep. Mouth wide, the lower jaw pro-

jecting. Eye large, 3;^ in head, equal to muzzle and to width of inter-

orbital space. Maxillary not reaching the line of the orbit. Scales

large, only 5 above the lateral line. Silvery ; dorsal region dusky ; no

red. Head 4. Teeth 2, 4-4, 2. L. 4J inches. Headwaters of Tennes-

see Elver. {Cope.)

(Hyhopsis lacertosus Cope, Jouru. Acad. Nat. Sci. Phila. 1868, 232.)

274. m. sSfiiimardi (Grd.) Jor. & Gilb.

Body moderately elongate. Snout subconical, not strongly decurved.

Mouth rather large, oblique, the lower jaw included, maxillary reach-

ing front of eye, upper lip above the level of the lower border of eye.

Dorsal over ventrals. Eye large, 34 in head. Olivaceous j sides silvery
j



31. CYPRINIDiB MINNILDS. 193

fins plain. Head 4| ; depth 4J. D. 8; A. 8; scales 5-40 ?-3. L. 3^

inches. Arkansas Kiver. [Girard.)

{Alburnopii -ihumardi and iUecebro9n-i (Jirani, Proc. A«a<i. Nat. Sci. Pbila. 18.'">6, 194,

and U. S. Pac. R. R. Surv. x, 261, 262.)

*i75. JVL. blcnniiis (Grd.) .T. &. G.

Body luodeiiitely el()uj>iite. Head moderate, the snout short and

strongly convex, so that the mouth is nearly horizontal, the upper lip

being below the level of the eye, lower jaw shorter than upper, max-

illary extending beyond front of eye. Dorsal directly over ventrals,

nearer snout than caudal. Scales deeper than long. Lateral line de-

curved. Head 4^; depth 4.^. I). 8 ; A. 7 ; scales 0-40 ?-3. L. 3^ inches.

Arkansas River. {Girard.)

(Alburnops blennius Grd. Proc. Acad. Nat. Sci. Phila. 1656, l'J4, and U. S. Pac. R. R.

Surv. X, 261.)

ft Teeth without evident grinding surface.

a. Teeth with the edges senrate ; scales closely imbricated.

^76. in. cercostig^ina (Cope) J. & G.

" Teeth 2, 4-4, 2, with sharp, serrate edges (without grinding surface).

Dorsal fin inserted 2 scales behind that above insertion of the ventrals.

Dorsal line compressed, elevated, rising regularly from end of muzzle.

<3ranium convex above. Muzzle narrowed in i^roportion, slightly ov(fc-

hanging mouth. Bye 4=^ in length of head, 1.^ in length of muzzle, and

2 in interorbital width. End of maxillary opposite posterior margin of

nares. Ventral outline less curved than dorsal. Caudal peduncle

rather stout. Isthmus narrow. Scales rather elevated, 8-39-3. Lat-

eral line-gently decurved over ventrals. Head 4^ in length to origin of

caudal, I scale less than depth at dorsal. The pectorals nearly reach

the vent rals, and the latter attain the vent. Radii: D. 8; A. 8; the

longest (anal) ray four thirds its base and three-sevenths distance to

longest fulcrum at origin of caudal. Total length 4.} inches. Color

bright olive above, without line or spot ; below and sides, from fifth row

of scales above, gohlen silvery; all the fins, except the pectorals, with

white i)igment at their bases, without markings ; a large, round black

spot at base of caudal." Peail River, Mississippi. {Cope.) The num-

ber of teeth in the inner row as above described renders it necessary

for us to refer this fish to the genus Minnilufi. Its affinities, however,

are evidently with CUola, and the recorded dentition may be abnormal.

(Cyprinella cercoatignia Cope, Proc. Acad. Nat Sci. Phila. 1867, 157.)

€nj: Teeth not serrate; acalos loosely iiubricaied, scarcely higher than h)ug.

h. Dorsal fin inserted dii-ectly over the ventrals; anal rays 7-9; eye very large;

scales large. {'^ Episema"* Cope &. .Jordan.)

* Name preoccupieil.

Bull. Nat. Mus. No. IG 13
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277. M. a,S*iommus (Cope) Jor.

—

Dig-eyed Sinner.

Body stout, moderately elevated, somewhat compressed. Head

heavy, broad above, the snout moderate, somewhat decurved. Mouth

moderate, oblique, the jaws equal, the upper lip on the level of the pu-

pil, the maxillary reaching the front of the eye. Eye very large, 2f in

head, much longer than snout, larger than in any other of the Ameri-

can Gyprinidce. Fins moderate, the dorsal almost directly opposite

ventrals. Scales large, 15 in front of the dorsal. Lateral line much de-

curved. Olivaceous ; scales above dark-edged ; sides and below bright

silvery ; no red. Head 3f j dei)th 4J. D. 8 ; A. 9 ; scales 6-39-2 ; teeth

2, 4-4, 2. L. 5 inches. Ohio Valley. A handsome species.

{Photogenw ariommus Cope, Cypr. Penn. 18G6, 378 : Cliola ariomma Jordan, Mau. Vert.

ed.2,298.)

27§. M. scabriccps (Cope) Jor.

Body rather stout, little compressed, the back slightly elevated.

Head rather short and broad, the muzzle bluntish, somewhat decurved.

Mouth rather small, terminal, oblique, the maxillary reaching front of

orbit. Lateral line not much decurved. Fins rather small. Eye lai^ge,

3 in head. Color plain olivaceous; scales dark-edged above; sides

white, with a lateral band formed of dusky specks, this band running

through the eye around the snout. Males tuberculate in spring.

Smaller than M. ariommus and less silvery. Head 4 ; depth 4,{. D. 8

;

A. 8; scales 6-38-3; 2, 4-4, 2. Ohio Valley.

(Photogenis seabriceps Cn]>e, Proc. Acad. Nat. Sci. Phila. 1867, 166: Cliola scahriceps

Jordan, Man. Vert. ed. 2, 298.)

SYO. ]Ti» jejiiniis (Forbes) Jor. & Gilb.

Body ratlier slender. Head flatfish above, the snout blunt and

rounded. Mouth rather large, oblique. Eye rather large, 3| in head,

equal to snout, less than interorbital space. Dorsal over ventrals.

Sixteen scales before dorsal. Color pale, with a broad silvery lateral

band overlying a plumbeous shade; dorsal sometimes iiunctiilate.

Head 4; depth ^. D. 8; A. 7; scales 5-37-3; teeth 2, 4-4, 1. L. 3

inches. Illinois River.

{Episema jejuna Forbes, Bull. Ills. Lab. Nat. Hist, ii, 60, 1878.)

2§0. M. lenciodus (Cope) Jor.

Body rather slender. Muzzle rounded in profile. Mouth oblique,

the mandible not projecting. Lateral line nearly straight. Twelve

rows of scales in front of the dorsal iin. Olivaceous; scales above

dark-edged; sides silvery, with a purple band; a black spot at base of
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caudal; muzzle and base of dorsal red in the males. Head 4|. D. 8;

A. S; scales 5-39-3. L. 3 inches. Holston Kiver. {Cope.)

{Photojenis leuciodus Cojie, Proc. Acad. N:it. Sci. Phi la. 1867, 165.)

bb. Dorsal inserted behind vcnlrals.

281. M. altgpinnis (Cope) Jor.

Body rather short and deep. Head short, comi^ressed. Eye very

large, longer than snout, 2| in head. Ventrals extending to beyond

last rays of dorsal, reaching anal. Dorsal elevated, its height equal to

half 'its distance from the snout. White; a lateral silvery band, strongly

]»unctate with black; a black band across eye and snout. Head4i;

depth 5. D. 8; A. 9; scales 5-3G-2. L. 2^ inches. Yadkin River,

Korth Carolina. {Cope.)

(Alburnellus aU'qnnnis Cope, Proc. Amer. Phil. See. Phila. 1870, 404.)

28'.>. M. ainabJIis (Grd.) Jor.

Body elliptical, rather deep. Head short and rather deep, with large

eye, which is considerably longer than snout, 3 in head. Mouth termi-

nal, oblique, tho premaxillary opposite middle of pupil, the maxillary

barely reaching the front of eye. Snout moderately pointed. Lateral

line decurved. Fins moderate. Dorsal somewhat behind ventrals.

Color olivaceous ; sides silvery ; a dusky blotch at base of caudal. Head

3|- ; depth 41. D. 8; A. 9 or 10; scales 5-38 ^-S. L. 2^ inches. Rio Le-

ona, a tributary of Rio Nueces, Texas. (Girard.)

{Alburnua amdblUs Girard, Proc. Acad. Nat. Sci. Phila. 1856, 193: Alburnellus amdbilia

Girard, U. S. Mex. Bound. Snrv. Ichth. 51.)

283. in. nic^iralops (Grd.) Jor.

Very similar, but represented as having the head shorter, deeper,

and more obtuse, the premaxillary below the level of the pupil, the

maxillary extending to beyond the front of eye. Olivaceous; sides

silvery; no black caudal spot. Head 4^; depth 4^. D. 8; A. 9; scales

probably as in the preceding. L. 2J inches. Rivers of Texas. (Girard.)

(Alhtirnus mfcjalops and socina Girard, Proc. Acad. Nat. Sci. Phila. 1856, 193: Albur-

iidluH mifjalops and socius Girard, U. S. Mex. Bound. Stirv. Ichth. 52.)

** Scales .small, about 55 in the lateral line.

•-:84. M. bBViUatU!^ (Cope) J. «fe G.

Body .stout, the dorsal region arched. Muzzle narrow, not promi-

nent, very obtusely descending. Mouth horizontal, the maxillary reach-

ing, the front of the orl)it. Eye 4 in head, narrower than the flat inter-

orbital space. Dorsal inserted slightly behind ventrals; pectorals
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reaching only half way to ventrals. Color silvery; the scales punctate

with blackish ; a dark band from the shoulders to the base of caudal

;

4inother from the end of the muzzle, across operculum, to base of anal.

Head 4|; depth 4. D. 8; A. 7; scales 12-53-11; teeth 2, 4-4, 2. L. 3

inches. Warm Springs, Utah. (Cope.)

(Rybopsis biviUatus Cope, Hayden's Geo!. Snrv. Terr, for 1871, 1872, 474.)

^S5. M.. tiinpano^ensis (Cope) J. & G.

Body stout, rather compressed. Head heavy. Mouth oblique. Eye

longer than muzzle, 3^ in head. Dorsal fin slightly in front of ven-

trals; pectorals not reaching to ventrals, the latter reaching vent.

Lateral line more or less incomplete (in the typical exami>les, which are

:all young; it is probably complete in the adult). Color brownish; the

scales finely dusted with black points; a plumbeous lateral streak;

cheeks silvery ; fins dusky. Head 3f ; depth 4 ; scales 13-52-6 ; teeth

2, 4-4, 2. L. 2 inches. Streams of Utah. {Cope.) This species and

the preceding are perhaps young Sqiialii.

{Hybopsin timpanogensis Cojie, Proc. Amer. Phil. Soc. Phila. 1874, l:J4 : HybopsU tim-

panoffensis Cope & Yarrow, Zool. Wheeler's Expl. W. 100th Mer. 6.54.)

«. Scales comparatively small, more or less closely imbricated, and with the exposed

edges deep (as iu Codoma and Luxilus) ; scales in front of dorsal small ; teeth

^N-ith the grinding surface more or less developed. (Lythrurus Jordan.*)

d. A black spot at bane of dorsal in front.

:286. M. cyanoceplialllS (Copeland) B.iij.—Hoy's Red-fish.

Body short, stout, chubby, moderately compressed. Dorsal outline

elevated, the axis of the body being half nearer the ventral outline

than the dorsal. Caudal peduncle short, not contracted, tbe form re-

ssembling that of Pimephales. Head very short, deep, its greatest depth

three-fourths its length. Snout blunt, shorter than eye. Mouth large,

very oblique, lower jaw x^rojecting, maxillary reaching to border of eye.

'Eye large, 3^ in head, not so wide as the interorbital space. Fins large.

Dorsal well behind ventrals, its longest ray about as long as head
;
pec-

torals not reaching ventrals, the latter to anal. Scales small, much

crowded anteriorly, La^teral line strongly decurved. Dorsal scales

small; thoracic region mostly naked. Coloration dark bluish above;

sides not silvery. Males in spring profusely covered with small tuber-

cles; the sides and fins clear, bright red; the back, and especially the

top of the head, of a clear glaucous blue. Dorsal fin in both sexes with.

a large black spot at the base of its anterior rays, this spot about as

•Jordan, Man. Vert. 187G, 272: type Semotilus diplemius Raf. {XvOpov, blood;

dvpa, tail.)
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large as the eye; dorsal, anal, and ventrals blackish at tip. Head 4^;

depth 4. D. 8; A. 12; scales 9-4G-4; teeth 2, 4-4, 2. L. 2^ inches.

Kivers ot Southern Wisconsin, etc.

(Li)tluurun cyanocephalus Coi^clauA, Proc. Aciul. Nat. Sci. Pbila. 1877, 70.)

a §7. ITI. atripcs (Jordan) Hay.

Body moderately elongate, very strongly comi)ressed and elevated.

Head coiui)aratively i^oiuted. Mouth rather large, quite oblique, the

maxillary reaching to the front of eye; lower jaw projecting. Eye

small, shorter than muzzle, 4 in head. Scales closely imbricated,

crowded anteriorly. Lateral line strongly decurved. Dorsal fin be-

ginning midway between ventrals and anal, higli anteriorly; pectorals

not quite reaching ventrals; the latter to vent. Coloration of body-

dark bluish, without traces of vertical bars; sides not silvery, the scales

dusted with dark punctulations; dorsal with the nsual black spot at

base in front, smaller than in the other species ; a black bar crosses its

upper part; anal colored like the dorsal, the markings paler; ventral

lins dusky. Males profusely tuberculate, and doubtless red in spring.

Head 4^; depth 4. D. 7; A. 11; scales 0-52-5; teeth 2, 4-4, 2. L. S

inches. Southern Illinois. This species, and possibly the preceding

jilso, may be local varieties of M. dijjlemiiis.

( Lijtlint run utriptti Jordan, Bull. Ills. Lab. Nat. Hist, ii, 59, 1878.)

ass. ITI. di]>la;inius (Kal.) Hay.

—

lied-fin.

liod;^ elongate, compressed, little elevated, the caudal peduucle nota-

bly long. Head long, conic, rather pointed. Mouth large, moderately

<)bli«iue, the premaxillary on the level of the pui)il, the maxillary ex

linding to opposite the eye, lower jaw somewhat projecting. Eye mod-

erate, about equal to muzzle, 3-^ in head. Scales closely imbricated,

crowded anteriorly, the antedorsal scales about 30. Dorsal fin high,

iii.'^evted about midway between ventrals and anal; pectorals not reach-

ing ventrals, the latter to vent; caudal fin long. Coloration dark steel-

blue above; pale or silvery below; the males often showing traces of 8-l(>

olKscure cross-bars ; a conspicuous si)ot at base of dorsal in front ; the

liiis otherwise all i)laiu. Males with the anterior dorsal region and the

head juofusely covered with vsmall whitish tubercles, the belly and

lower fins being of a bright brick-red in the spring. Females very pale

olive, sometimes almost colorless. Head 4^ ; dei)th 4|. D. 7; A. 11;

scales U-47-3; teeth 2, 4-4, 2. L. .'V^ inches. Ohio and UpiJer Missis-

bippi Valley and lake region; generally' abundant in small, clear streams.

{Semotilun diplcmiun Rat". IcLth. Oh. : Uypa'depis diplwmia Cope, Proc. Acad. Nat. Sci.

Phila. 1807, Hi2 ; Jordan, Man. Vert. 290. Leuciscuti dqihcmius of Kirtlaud and of GUu-
thcr ib LuxUiiif Lonntlu<.

)
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2§9. M. ardens (Cope) Uaj.—Southern Bed-fin.

Body elongate, little compressed and not at all elevated. Head long,

conic, and pointed. Mouth large, oblique, the lowerjaw scarcely longer,

the maxillary reaching to opposite the eye. Eye rather large, 3| in head.

Scales moderate, silverj'^, not closely imbricated. Lateral line decurv^cd.

Dorsal fin as in the other species
;
pectorals falling considerably short

of ventrals. Coloration olivaceous ', the scales dark-edged above ; the

sides with a brilliant silvery band ; dorsal with a rather small black

spot at base in front. Males in spring tuberculate, the entire body and

fins brilliant red; crimson in spring, becoming more scarlet later.

Young males variously purplish or pinkish. Head 4^^; depth 4i.

Scales 9-50-3 ; teeth 2, 4-4, 2. L. 2i inches. Cumberland, Upper Ten-

nessee, and Roanoke Rivers. A beautiful inhabitant of the clear

mountain streams.

(Riipsilejns ardens Cope, Proc. Acad. Nat. Sci. Pliila. 1867, 163: Leuciscus ardens

Giinther, vii, 257.)

290. M. puuctulatus Hay.

Body short, deep, compressed. Back elevated in front of dorsal.

Head short and deep. Profile straight or slightly concave. Mouth

large, quite oblique, maxillary reaching anterior rim of orbit. Eye mod-

erate, 31 in head. Scales small, 25 in front of dorsal. Lateral lino

much decurved. Dorsal beginning midway between muzzle and base

of caudal. Caudal peduncle compressed. Straw-color ; silvery on sides

antl below ; scales above dark-edged ; a dark dorsal line ; a dark ban<l

on caudal peduncle ; a small black spot at base of dorsal. Head 4|

;

depth 41. D. 8 ; A. 10 or J I ; scales 11-49-3 ; teeth 2, 4-4, 2, with grind-

ing surface. L. 2 inches. Tuscumbia River, Mississippi. {Hay.)

(Hay, Proc. U. S. Nat. Mus. 1860, 508.)

tt A black apot ou the upper anterior part of the dorsal.

291. m. rubripiniiis Hay.

Body long and slender, much compressed. Mouth large, oblique, tbo

lower jaw somewhat projecting, the maxillary reaching the vertical from

the front of the eye. Eye large, 3^ in head, slightly longer than snout.

Scales small, especially along the back, somewhat higher than long, but

not so closely imbricated as in M. hellus. Lateral line much decurved.

Dorsal far back, midway between pupil and base of caudal and consid-

erably posterior to ventrals
;
pectorals not reaching ventralg, the latter

to ven:. Dark ; scales above all with black points ; a plumbeous lateral

band, ending in a vague caudal spot; a narrow dorsal l)and ; a black

spot on the upper anterior jjorfion of tlie dorsal and also on the anal,
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each surrounded by a diffuse blotch ; tip of ventrals and edge of pec-

torals dark ; vertical fins red. Head 4^ ; depth 4. D. 8 ; A. 11 ; scales

S-45-3. L. 21 inches. Chickasawha River, Mississipi^i.

(Hay, Proc. U. S. Nat. Mus. 1880, 509.)

tttNo (listiuct black spot on the dorsal.

a. Body short and deep. >

392. M. bcllus Hay.

Body short, deep, considerably compressed. Dorsal region elevated.

Head short. Muzzle short, rather x)ointed, the iHofile somewhat con-

cave. Mouth large, oblique, the maxillary extending to opposite the

ti'ont of orbit, the lower jaw projecting. Lateral line much decurved.

Scales crowded forwards, 25 in front of dorsal. Dorsal midway between

snout and caudal, behind ventrals
;
pectorals not reaching ventrals, the

latter to vent. Caudal peduncle slender. Dusky above, with a nar-

row dark dorsal line; sides silvery, with plumbeous streak; no spot

at base of dorsal; fins mostly black-tipped; belly flame color in life;

fins orange at base. Head 4i
; depth 3f . D. 8 ; A. 10 or 11 ; scales

7-41--3; teeth 2, 4-4, 2, "sharp-edged, but with a masticatory surface".

L. 2i inches. Tombigbee River, Mississippi. (Hay.)

(Hay, Proc. U. S. Nat. Mus. 1880, 510.)

rm. Body alender and elongate.

393. ITI. inatutinus (Cope) Jor.

Body slender. Orbit large, 3^ in heatl, scarcely larger than length

of muzzle, equal to interorbital width. Olivaceous above; the scales

brown-shaded ; a plumbeous lateral band ; sides and below bright sil-

very
; a dark spot at base of caudal. Males with the muzzle and chin

red. Head 4^; depth 6. D. 8; A. 11; scales 7-44r-3; teeth without

grinding surface. L. 2i inches. Neuse River. {Cope.)

{Alburnillua inatutinus Cope, Proc. Amer. Phil. Soo. Phila. 1870, 465.)

*294. Ifl. lirus .Jordan.

Body slim, compressed. Head small, short, moderately deep, flattish.

above. Mouth rather large, very oblique, the lower jaw slightly pro-

jecting. Eye very large, longer than snout, 3 in head, the maxillary

about reaching its front. Scales small, loosely imbricated, their outlines

extremely indistinct. Fins moderate. Coloration very pale translucent

green ; scales of back finely punctate ; sides with a very distinct me-

tallic blue band formed of dark punctulations, this band passing

through the eye and snout and forming a most characteristic color-

marking ; a streak of black dots along the V)a8es of dorsal and anal,
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that on the dorsal suggesting the peculiar spot of the other Lythruri;

tip of snout black; tins pale olivaceous, red in the males. Males in

spring with the head and antedorsal region profusely tuberculated.

Head 4i
; depth oi. U. 8 ; A. 10 ; scales 8-45-4 ; teeth 2, 4-4, 2, with very

narrow or obsolete grinding surface. L. 21 inches. Tennessee and Ala-

bama Kivers.

{Nototropis lirus Jordan, Aun. Lye. Nat. Hist. N. Y. 187G, 342.)

** Scales comparatively large, not Mghtr than long, and not closely imbricated;

scales in front of dorsal large; teeth without grinding surface. (Minnilus.*)

i. Anal tin long, its rays 14.

293. M. oligaspas (Cope) Jor.

" Under jaw projecting a little beyond upper, maxillary extending to

opi)Osite i)osterior nostril. Head conic in profde, with muzzle com-

pressed, one-fifth of length to notch of caudal. Eye 3i in length of

head. Operculum higher than long. Fins short (except anal); ventrals

anterior to dorsal. D. I, 8 ; A. I, 14. Scales rather large, 5-41-2 ; lat-

eral line with a long, gentle anterior deflection. Above reddish ; sides

of head and broad lateral band silvery; body medially yellowish.""

{Cope.) L. 2 inches. Kansas. Perhaps a member of some other genus.

{Albunms olujaspi.f Cope, Proc. Acad. Nat. Sci. Phila. 1804, '282: Abramis? oligaspis

Gunther, vii, 309.)

bh. Anal fin moderate, its rays 10 or 11.

0. Scales above lateral line in about 9 series.

296. M. aimbratilis (Grd.) Jor.

A short, deep species, like a NoUmigonus. Maxillary reaching orbit.

Lateral line deflexed. Olivaceous; sides silvery. Head 4; depth 4.

D. 8 ; A. 11 ; scales 9-1-4. L. 3 inches. Arkansas Eiver. (Girard.)

(Albiirnwi umbraiiUs Grd. Proc. Acad. Nat. Sci. Phila. 185G, 193 : Alburnellus umbratilis

Grd. U. S. Vac. R. R. Surv. x,2G0.)

CO. Scales above lateral line in h-7 series.

d. Ventral fins reaching beyond middle of dorsal.

29'?. SI. sc«p£BCUS Jordan & Gilb. sp. nov.

Body short and deep, compressed and somewhat elevated. Head

rather large, deei), bluutish, resembUng the head of Minnilus cornutus.

Mouth moderate, terminal, oblique, lower jaw slightly included, upper

lip opposite middle of eye, the maxillarj^ extending to front of orbit.

Eye very large, longer than snout, 3 in head; interorbital space broad,

flattish. Scales large. Lateral Mne much decurved. Fins moderate
^

* Alburjiellus Girara. Proc. Acad. Nat. Sci. Phila. 1856, 193.



31. CYPRINID^ MINNILUS. 201

the dorsal well bebiiid ventials, the lips of the ventrals extending to

the last dorsal ray. Caudal peduncle moilerate. Coloration very palej

Bides with a bright silvery band ; scales with very little dark edging
j

a dark line at base of dorsal ; males in si)ring with the snout profusely

tuberculate. Head3f; depth 4. D. 8; A. 10; scales G-38-3 ; teeth 2,

4-4, 1. L. 3 inches. Saluda River, South Carolina.

( N^otropia photogenis ("pale variety") Jordan & Brayton, Bull. U. S. Nat. Mus. xii,

22, 1878.)

29s. M. photog^enis (Cope) Jor.

Body more slender, compressed. Head moderate. Mouth quite ob-

lique, lower jaw scarcely projecting; maxillary about reaching orbit.

Back broad. Dorsal lin inserted behind middle of body, a little behind

ventrals. Lateral line decurved. Eye large, 3^ in head. Color oliva-

ceous, with brown vertebral and dorsal lines ; sides and below bright

silvery; cheeks silvery. Head 4^; depth 5^. D. 8; A. 10; scales 6-40-3.

L. 3 inches. Alleghany region, Pennsylvania, to North Carolina, on

both sides of the mountains ; abundant and variable. Var. engraulinus

Cope is slenderer, the depth 6 in length, the head 3|.

{Squalius photogenis Cope, Pi'oc. Acad. Nat. Sci. Phila. 18154, 280 : Photogenis leucop»

Cope, Pioc. Acad. Nat. Sci Phila. 1867, llJ4 : Leud»cus photogenis GUuther, vil, 252.)

299. m. telescopus (Cope) Jor. & Gilb.

Very near the preceding, but with the dorsal fin inserted about mid-

way between snout and base of caudal, not much behind ventrals. Eye

longer than muzzle, 2'i in head. Mouth very oblique, mandible not pro-

jecting. Color pale greenish ; the scales extensively dark-edged above.

Head 4^ ; depth 5. D. 8 ; A. 10 ; scales 5-38-3. L. 3^ inches. Ten-

nessee River.

( I'hotogenis telescopus Cope, Proc. Acad. Nat. Sci. Phila. 18G7, 16.")
: Leuciscus telescopua

GUnther, vii, 252.)

300. M. slilbius Jordan.

Body rather slender. Head rather long, somewhat pointed. Mouth

large, oblique, the maxillary reaching to the eye. Eye very large,

greater than snout and than interorbital width, 3 in head. Fins rather

high ; the ventrals reaching to opposite the last rays of the dorsal. Color

pale silvery green ; sides with a broad silvery band, on which are many

dark punctulatious; these are numerous just behind the shoulder-girdle

and at the base of the caudal, where thej' form an evident spot ; cheeks

pure silvery; lips dusky. Head 4i
; depth 5. D. 8; A. 10; scales

6-37-U : t»H^th 2, 4-4, 1. L. 3 inches. Alabama River.

{Xotoiropin stillHU!< Jonhin. Ann. Lye. Xal. Ili^t. N. Y. l.'-'TO, '.M:i.)
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301. M. percobromus Cope.

Body moderately elongate. ^Head rather long, the muzzle acuminate.

Mouth oblique, the jaws equal, the maxillary extending behind front of

orbit. Eye moderate, 3^ in length, as long as snout. Dorsal beginning

slightly behind ventrals. Seventeen scales in front of dorsal. Color

pale, with lateral silvery band
; dorsal scales and scales at base of cau-

dal with dark punctulations. Head 3'^
; depth 4|. D. 8 j A. 11 ; scales

7-37-3 ; teeth 2, 4-4, 2. L. 2 inches. Saint Joseph, Mo. {Cope.)

{Alburnelliia percohromus Cope, Haydeu's Geol. Surv. Wyona. 1870, 440.)

302. M, raitoelSais (Ag.) Jor.

—

Rosy Minnow.

Body long and slender, compressed, the back not elevated. Head

blunt, conic, proportionately shorter than in the other sijecies. Mouth

moderate, very oblique, upper lip on the level of the upper part of the

pupil, maxillary about reaching to the front of the eye. Eye large,

rather longer than snout, 3| in head. Fins low; the dorsal well behind

the ventrals, the tips of the ventrals extending to beyond the middle of

the dorsal. Lateral line decurved. Color translucent green above;

sides bright silvery ; scales above faintly punctate, but not enough to

render them dark-edged, nor to form blotches along the sides; a faint

dark vertebral line; males in spring with the snout rosy. Head4f

;

depth 5i. D. 8 ; A. 11 ; scales 5-38-3 ; teeth 2, 4-4, 2. L. 5 inches.

Great Lake region and Ohio and Mississippi Valleys ; abundant in lakes

and river channels. Variable. The largest and handsomest species of

this genus.

{??Notropis alherinoides Raf. Amer. Month. Mag. & Grit. Rev. 1818, 204 (very doubt-

ful, perhaps a Noiemigonus): Aliurnus rubellus Agassiz, Lake Superior, 18.''»0, 3o4: Al-

burnus nitidus Kirtland, Cleveland Ann. Sci. 1854, 44 : Alhurnelliis jaculus and urge

Cope, Cypr. Peun. 1866, 387 : Leudscus ruhellus and copei Giinther, vii, 254, 25.5.)

303. Jn. dinemus Raf.

—

Emerald Minnow.

Very similar to the preceding, but smaller and more compressed, with

shorter snout, smaller eye, narrower and more convex interorbital space,

which is not wider than eye, and shorter ventrals, which scarcely reach

the middle of the dorsal. Colors very pale; lips dusky. Head 4|;

depth 5J (to 4J). D. 8; A. 10; scales 0-38-3; teeth 2, 4-4, 2. L. 3.^

inches. Ohio Valley. Described from specimens taken at the Falls of

the Ohio.

(Minniltis dinemus Rat Ichth. Oh. 45: Alburnus dileclun Grd. Proc. Acad. Nat. Sui.

Phila. 1856, 193: Alburnellas dilectus Grd. U. S. Pac. R. R. Surv. x, 2.59: Notropis dilectus

and dinemus Jordan, Man. Vert. 29G, 297.)

304. M. riibrifrons (Cope) Jordan.—/i;osi/-/acfd Minnow.

Body moderately elongate, the back scarcely elevated, the ca.udal

peduncle somewhat contracted. Head longer than in the other species,
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conic and rather pointed. Mouth rather large, very oblique, upper li]>

above the line of the middle of the pupil, the maxillary reaching to op-

posite the eye. Eye moderate, anterior, 4 in head. Olivaceous above
;

scales with darker edges; sides silvery; a dark vertebral line; males

with the snout tuberculate in spring, the foreheaa, opercular region,

and base of dorsal being then flushed with red. Head 4 ; depth 4|.

D. S ; A. LO ; scales 5-39-3. Teeth 2, 4-4, 2, little hooked, one of them

sometimes showing a sort of grinding face. L. 2^ inches. Ohio Valley.

An elegant species. Much smaller than rubellus, with larger head and

deeper body.

{Albuniuti riiorifroun Cope, Proe. Au:id. Nat. 8ci. Pluhk. I8t;5, rt5 : Albiirnellus ruhri-

frons Cope, Cypr. Peuu. 18G6, 388 : Leu-ciscus ruh-ifrans Giinther, vii, 225 : Notropis rw-

brifronn Jordan, *ii)6.)

305. M. jesnczauus (Cope) Jor.

Body slender, with long caudal peduncle. Head large, the muzzle

long-acumiuate. Mouth large, oblique, the upper lip below the line of

the pupil, the maxillary extending beyond front of orbit. Eye mod-

erate, 3f in head. Dftrsal rather posterior, the tips of the ventrdls ex-

tending beyond its last ray. Olivaceous; a broad silvery band, with

plumbeous superior margin ; a dusky vertebral band. Head 4^ ; depth

a. D. 8 ; A. 10 ; scales 5-34-2 ; teeth 2, 4-4, 1. L. 3 inches. San Ilde-

fonso (Rio Grande), New Mexico. (Cope.)

{Alburnellufi jemezanus Cope, Zool. Wkeeler's Exj)!. W. 100th Mer. v,(550, 1876.)

coc. Ventral iius short, .scarcely reaching beyond front of dorsal.

300. M, inicroptcryx (Cope) Jor.

liody slender, comi)ressed. Head moderate, rather pointed. Mouth

large, oblique, the upper lip on the level of the pupil, the maxillary

reaching to opposite the front of the orbit. Eye small, about as long

as muzzle, 3J in head. Scales large. Lateral line decurved. Fins all

quite small, the dorsal farther back than in any of the preceding

species, so that the short ventrals do not reach much beyond its ante-

rior rays. Color olivaceous; sides bright silvery; dorsal scales conspicu-

ously dark-edged ; a dusky blotch at b.ase of caudal, underlying the

silvery lustre. Head 4^; depth 5 J. D. 8; A. 10; scales 0-39-2. L.

2^ inches. Headwaters of Cumberland and Tennessee Rivers.

(Albumellus micropUri/x Cope, Joiirii. Acad. Nat. Sci. Phila. 1868,233.)

86,—PROTOPORUS Cope.

(Cope, Ilayden'.s Geol. Siirv. Terr. 1871, 473: type Protoporun domninus Cope.)

Body rather stout. Mouth normal. No barbel. Teeth 2, 4-4, 1,

hooked, without masticatory surfa<^5e. Scales small, in 50-60 transverse
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series. Lateral line short or uearly obsolete. (Dorsal fin not described.)

Anal basis short. Small fishes, differing from Minnilus in the incom-

plete condition of the lateral line
5
possibly merely the young of some

Squalius. {-pwroc;^ before ; nopoc^ pore.)

307. P. dofiiasaiuus Cope.

Body rather stout, front convex. Muzzle obtuse. Mouth horizontal^

end of maxillary not quite reaching orbit. Eye 4 in head. Lateral

line not develoijed as far as the ventral fins. Grayish ; a broad dark

lateral band, spotted with darker; back and top of head dark. Head

4^ ; depth 5. D. 8 ; A. 7 ; scales {>-56-6 ; teeth 2, 4-4, 1. L. 2 inches.

Fort Hall, Idaho. {Cope.)

(Cope, Haydeu's Geol. Surv. Mont. 1871, 47:5, 187-2.)

87.-EKICYITiBA Cope.

(Cope, Proc. Aeficl. N;it. Sci. Phila. 18G5, 88 : type Ericymha buccata Cope.)

Body rather elongate, little compressed. Muzzle broad. Interoper-

cle, suborbital, and dentary bones crossed by conspicuous, externally

visible, mucous channels. Lips thin. No barbel. Teeth 1, 4-4, 0,

without grinding surface, hooked, the edges entire. Scales rather large.

Lateral line continuous. Dorsal fin above ventrals. Anal basis short.

Silvery fishes of rather small size, known at once from all other min-

nows by the cavernous bones of the lower jjart of head, {ipi, an inten-

sive particle; -/.uu^rj^ a cavity; in allusion to the development of the mu-

cous channels.)

SOS. E. I>uc4>.ata Cope.

Body fusiform, rather elongate, little compressed, the back not ele-

vated. Head rather long, somewhat depressed above, with broad and

prominent muzzle. Mouth rather small, horizontal, subinferior, the

lower jaw considerably shorter than upper, upper lip below level of

pupil, n)axillary not reaching to eye, dentary bones dilated, the mu-

cous channels conspicuous. Suborbital very broad, silvery, with an

elevated longitudinal ridge and conspicuous cross-lines; opercle small.

Eye large, 4 in head. Pius small, dorsal over ventrals. Scales mod-

erate. Lateral line nearly straight. Breast scAleless; 15 large scales

before dorsal. Color oUvaceous, rather pale ; sides bright silvery, with

bluish reflections ; a dark dorsal streak, conspicuous posteriorly ; fins

plain; males without tubercles or bright colors. Head 3|; depth 5.

D. 8; A. 8; scales 5-33-3; teeth 1, 4-4, 0. L. 5 inches. Ohio Valley

to Mississippi {Hay); locally very abundant. One of our most remark-

able species of Cyprinidce.

(C()i»\ Proc. Ac;i.(l. N:it. Sci. Phila. 18(>r>, HI. and Cypr. Peiiii. ii'U ; Giinthcr, vii, 185.

>



31. CYPRINID^—PHENACOBIUS. 205

88.—PHEIVACOBIUS Copo.

( Sorridhnn C,n]w.

)

(Cope, Fior. Acad. Nut. Soi. Fhil.a. l.fSi>7, 9(5 : type I'htmaonhmn feretulus Copo.)

Body elongate, little compres.sed. Mouth inferior, the lower lip thin

mesiiilly, but enlarged into a fleshy lobe on each side toward the angle

of the mouth, thus presenting a superficial resemblance to that of Exo-

glofisum, with which the genius has probably real affinities; upi)er li^)

with a callous covering within; dentary bones distinct, except at sym-

physis. Xo barbel. Upper jaw protractile. Teeth 4-4, hooked, with-

out grinding surface. Scales rather small. Lateral line couii)lete.

Dor.sal fin in front of ventrals ; anal basis short. Isthmus extremely

wide. Intestines short; peritoneum white. Small species, with the

aspect of young suckers. {(piva'=, deceptive
;

,ii<>q^ life ; the appearance

of the fish suggesting an herbivorous species with long intestines, \^ich

it really io not.)

* Scales moderate, 4:>-50 ill the course of the lateral line.

309. P. teretulus Cope.

Body slender, little compressed, the back not elevated, the caudal pe-

duncle stout. Head stout, the muzzle elongate, obtusely decurved,

heavy. Mouth small, inferior, horizontal, the maxillary not reaching to

eye. Isthmus wide. Breast scaly. Lateral line nearly straight. Eye

large, high up, 3.} in head. Pale yellowish ; the scales above dark-

edged ; snout blackish ; a plumbeous lateral band ; fins plain. Head 4§

;

depth 4|. D. 8 ; A. 7 ; scales 6-43-5 ; teeth 4-4. L. 3J inches. Kan-

awha River.

(Cope, Proc. Acad. Nat. Sci. Phila. 1807, 9().)

310. P. mirabilis (Grd.) .Jordan.

Body moderately slender. Head short, rather blunt anteriorly.

Mouth small, the maxillary not reaching to the eye. Eye large, 4 in

head. Olivaceous; a silvery lateral band and a dusky spot at base of

caudal. Head 4; depth 4^. D. 8; A. 7; scales G-51-5 (teeth 1, 4-4, 1?).

L. 3J inches. Arkansas River. {Girard.)

(^Exofjlossum mirabile Grd. I'roc. Acad. Nat. Sci. Phila. IdfjG, 191, aud U. S. Pac. K. R.

Surv. X, 25G: Exoglostimn mirabile Giiathor, vii, 188; ? Sarcidium acopiferum* Cope,

• Body moderately elongate, the back not elevated. Caudal peduncle stout. Head
rather short and thick, with i)roininent but obtuse muzzle. Mouth small, horizontal,

wholly inferior, the maxillary not reaching the eye. Top of head flat. Lateral line

nearly airaight. Eye large, 4^ in head. Yollovviah, with a silvery lateral band, which
t^rmiriatos in u black caudal spot; no dosal l)and ; tins plain. Head 4J ; depth 4|.

D. 8; A. 7; scales 6-44-5 ; teeth 4-4. L. 3 inches. {Cope.) Missouri River.
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Hayden'a Geol. Surv. Wyom. 1870, 440, 187iJ; Jordan, Bull. Hayden's Geol. Surv. Terr.

iv, No. 3, 66B (a rather chubby specimen from the Rio Grande, with scales 6-45-7,

the breast ualicd, is referred by us to thia species) : ? Phenacohiits teretuhis var. liosternua

Nelson, Bull. Ills. Mus. Nat. Hist, i, 1876, 4G.)

** Scales small, about 60 in the lateral hue,

3il. P. catostonaus Jordan.

Body rather slendei", nearly terete, scarcely compressed at all, back

not elevated, caudal peduncle stout. Head very large, the muzzle blunt

and heavy, the cheeks tumid. Mouth small, inferior, altogether below

the level of the eye, the maxillary barely reaching to the nostrils. Eyes

large, high up, behind middle of head, and 3J in its length. Scales

small, thin, and loosely imbricated ; the back and belly scaled ; chest

naked. Lateral line nearly straight. Twenty-two scales in front of

dorsal. Fins all small. Width of isthmus 2^ in head. Pale oliva-

ceoijpj white below; a silvery lateral band, underlaid by dusky, which

forms a vague blotch at base of caudal; back dusted with dark specks;

top of head black; a yellowish vertebral line. Head 4^; depth 5f. D.

8; A. 7; scales 7-G0-5; teeth 4-4. L. 4 inches. Alabama Eiver.

(Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 3:52.

)

312. P. iiranoips Coijc.

Body very slender, little compressed, back not elevated, caudal pe-

duncle long and slender. Head long and rather slender, flat above,

the muzzle broad, blunt, and projecting. Mouth entirely inferior, larger

than in the other species, with consjjicuous lips. Eye large, placed very

high, behind the middle of the head, 3-^ in head. Scales small, 24 iu

front of dorsal. Lateral line straight. Chest and middle line of belly

naked. Width of isthmus half length of head. Fins small. Head 4f

;

depth 6. D. 8; A. 7; scales 7-60-6; teeth 4-4. Tennessee Eiver.

(Cope, Proc. Acad. N.at. Sei. Phila. 1867, 96.)

*

89.—RHIWICHTHYS Agassiz.

Black-nosed Dace.

(Argyreus Heckcl, iireoccuiiied in Entomology.)

(Agassiz, Lake Superior, 1850, 353: type Cyprinua atronasus MitchiU.)

Body rather elongate, not much compressed. Mouth small, subia-

ferior, normal, the upj^er jaw a^ot protractile, the upper lip continuous

with the skin of the forehead, a barbel terminal on the maxillary.

Teeth mostly 2, 4-4, 2, hooked, without grinding surface. Intestinal
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canal short. Scales very small. Lateral line continuous. Dorsal fin

inserted behind the ventrals. Anal basis short. Size small. Colora-

tion dark, rosy in spring, (piv, snout; f^6'o<r, fisk; the snout in most

species being prominent.)

313. R. cataractae (Val.) Jor.

—

Long-nosed Dace.

Body elongate, little compressed, not elevated. Head long, the muz-

zle flattened, narrowed, and extremely prominent, the mouth being en-

tirely inferior and horizontal. Eye nearly median, its diameter con-

tained twice in the length of the snout, about 5 times in bead. Isthmus

wide. Barbel evident. Lateral line commencing opposite the upper

posterior angle of the opercle, decurved. Pectoral fins enlarged in the

males. Color olivaceous, paler below, with numerous dusky punctula-

tious; the back often almost black; some of the scales usually irregu-

larly darker, producing a mottled appearance; no black lateral bands
j

young specimens with a dusky lateral shade; a blackish spot on the

opercle; males in spring with the lips, cheeks, and lower fins crimson.

Head 4; depth 5. D. 8; A. 7; scales 14-65-8; teeth 2, 4-4, 2. L. 5

inches. New England to Virginia and Wisconsin; frequenting clear

and boisterous streams and rock-pools.

{Gobio cataractcB Cuv. & Val. xvi, 315,1842: Leuciscus nasulus Ayres, I3ost. Journ.

Nat. Hiat. iv, 299,1843: Argyreus nasulm Cope, Cypr. Penn. 369: Rhinichtli!j8 naKutua

Giinther, vii, 189: Ceratichthys cataractce Guntlier, vii, 176: Bhinichthys tnarnioratus

Agiissiz, Lake Superior, 354: Ehinichthys marmoratus Giiuther, vii, 189.)

314. R. maxiBIosus Cope.

Body elongate, not elevated. Head long, the muzzle long and project-

ing, as in the preceding species, but rather heavier, the mouth broader,

the maxillary extending nearly to the eye. Barbel evident. Eye small,

high up, median, 51 in head. Fins small, caudal not deeply forked.

Lateral line decurved. Silvery; darker above; a dusky lateral shade,

at least in the young. Head 4; depth 5. D. 8; A. 7; scales 11-70-8.

L. 5 inches. Upper Missouri region southeastward. Very close to the

preceding.

(Cope, Proc. Acad. Nat. Sci. Phila. 1864, 278.)

315. B. transnaontaRius Cope.

This species, the common RhinicMhys of New Mexico, differs from

Bhinichthys maxillosus in having the dorsal fin equidistant between the

base of the caudal and the end of the muzzle, and in having the longi-

tudinal series of scales below the lateral line more numerous (12-13).
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and equal to those above it. D. S; A. 7 5 scales 13-70-13. Tributaries

of the Rio Grande in Colorado and T^ew Mexico. [Cope.)

{EhiniclUhi/s maxillosua Cope & Yarrow, Z06I. Wheeler's Expl. W. 100th Mer. v, 644,

1877 (uot of Cope, 1864); Cope, Amer. Nat. July, 1879, 441.)

316. B. obtaisus Agassiz.

—

Broion-nosed Dace.

Very similar to B. atronasus, but usually rather stouter, the barbel

more distinct, the head a little shorter, and the coloration somewhat

ditterent. Back olivaceous, mottled with darker; sides with a rather

faint brownish band, margined above and below with paler; belly sil-

very; a dusky blotch in the middle of the base of the dorsal fin; males

with the pectoral fins enlarg ;d, and with the lateral band rosy. Head

4; depth 4^. D. 7; A. 6; scales 4-63-8; teeth 2, 4-4, 2. L. 3 inches.

Wisconsin to Georgia ; abundant in clear brooks. Probably a variety

of the next species.

(Agassiz, Amer. Joiirn. Sci. Arts, 1854, 357; Giinther, vii, 190; Jordan, Ann. Lye,

Nat. Hist. N. Y. 1876, 331: Rhinichthys lunatiis Cope, Proc. Acad. Nat. Sci. Phila. 1864,

278: Ehinichthys meleagris Agassiz, AmeT. Jonvn. Sci. Arts, 1854,357: Bhinichthys meleagris

Nelson, Bnll. Ills. Mus. Nat. Hist, i, 46: Bhinichthys meleagris GnntheT, vii, 190.)

317. B. atronasus (Mitch.) Ag.

—

Black-nosed Dace.

Body moderately elongate, little compressed. Head moderate, rather

broad and flatfish above. Snout moderate. Mouth small, horizontal,

subterminal, the lower jaw included, barbel minute but probably always

present, uj^per lip on the level of the lower part of the pupil, max-

illary not reaching nearly to the eye. Eye small, nearly median, 1^ in

snout, 4^ in head. Fins rather small; dorsal fin well back. Scales

quite small, somewhat imbedded. Lateral line somewhat decurved.

Color blackish above; some of the scales irregularly darker ; a black

band passing from snout through eye and along the sides of the

body; a pale streak below this ; belly silvery ; males in spring with the

lateral band and the lower fins, and sometimes the whole body, bright

crimson
; males in late summer with the lateral band scarlet or orange,

the red color growing fainter later in the season. Head 4 ; depth 4^.

D. 7 ; A. 7 ; Lat. 1. 64 ; teeth 2, 4-4, 2. L. 3 inches. :N^ew England to

Ohio and Virginia ; very abundant in clear brooks and mountain streams.

(Cyprinus atronasus Mitch. Trans. Lit. & Phil. Soc. i, 460; Giinther, vii, 191.)

90.—AGOSIA Girard.

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 186: type Agosia chrysogasfer Grd.)

Body moderately elongate. Mouth moderate, normal, the premax-

illaries protractile, the maxillaries with a terminal barbel. Teeth 4-4, i
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liooked, with grinding- surftice. Scales quite small. Lateral line con-

tinuous. Dorsal over or slightly behind ventrals. Anal basis short.

Size, aspect, and coloration of Rh inichthys and Apocope. (A coined name,

without meaning.)

318. A. clirysogastcr Giranl.

Body rather stout, the back slightly elevated. Head heavy, the snout

bluntly conical, covered with tul>ercles in males in spring. Mouth

i<mall, nearly horizontal, the lower jaw included, premaxillary entirely

below the level of the eye, the maxillary not reacliing its anterior mar-

gin, barbel minute. Eye rather large, about 4 in liead. Fins well

developed. Lateral line somewhat decurved. Color olivaceous above,

with black spots
;
yellow below ; a black streak along the sides. Head

4.V; depth 4f. D. 1); A. S. ; Lat. 1.90. L. 3^ inches. Rio Gila, Ari-

zona. {Girard.)

(Giianl, Proc. Acart. Nat. Sci. Phila. 18.5(), 187, aud U. S. Mcx. Bound. Snrv. Ichth.

48.)

319. A. Bnetallica Grd.

Stouter, the head shorter, and the snout more convex. Dorsal rather

higher and narrower. Scales (in figure) considerably larger. Colora-

tion and proportions essentially as in the i^receding. Lat. 1. 75. Rio

Gila.

(Girard, Proc. Acad. Nat. Sci. Phila. 18.56, 187, and U. S. Mex. Bouud. Siu'v. Ichth.

49.)

ai.—APOCOPE Cope.

(Cope, llayden's Gcol. Surv. Mont. 1871, 472: tyyie Apocope carringtoni CoTpe.)

Body somewhat elongate. Mouth normal, rather small, with thickish

lips and a terminal maxillary barbel, premaxillaries protractile. Teeth

mostly 1, 4-4, 1, hooked, without grinding surface. Scales very small.

Lateral line weak, often more or less broken posteriorly. Dorsal fin

inserted behind the ventrals. Anal basis short. Isthmus broad. Size

small. Colors dusky, with red in spring. The species are closely re-

lated and difiicult to sejiarate, and the genus is scarcely distinct from

Afjosia. {fiTzoxo-yj^ a deficiency, in allusion to the incompleteness of the

lat-eral line.)

* Lateral Hik; witli 00-70 .scales.

330. A. carriiigtoiii Cope.

Body rather stout. Head blunt and heavy, the snout scarcely over-

hanging the mouth; maxillary not quite reaching the line of the orbit;

barbels minute; isthmns wide. Eye 4^ in bead, IJ in interorbital

Bull. Nat. Mus. No. 1« 14
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width. Dorsal fin slightly behind ventrals, nearer caudal than muzzle.

Lateral line in the young running about half way to caudal, nearly com-

plete, or wanting on some scales only in the adult. Olivaceous; a dark

lateral band ; dark shades along the back ; males with the loral region

and the bases of all the fins except the dorsal scarlet. Head 4^; depth

6. D. 8; A. 7; scales 10-60-11; teeth 1,4-4, 1. L. 4 inches. Utah

to California ; very abundant in rock-pools.

(Cope, Haydeu's Geol. Surv. Mont. 1871, 47:i : Jordan & Henshaw, Rept. Chief Eng.

U. S. Geog. Surv. W. lOOth Mer. 1878, 191.)

321. A. nubila. (Grd.) Jor. & Gilb.

This species is very similar to A. carringtoni, but in Girard's original

types the head is quite slender, while in the latter species it is blunt

and stout. Lateral Hue continuous, but broken and feeble posteriorly.

Body stout. Mouth small, barbels small. Fins rather small. Color

blackish, with a darker lateral shade. Head black above. Head 4|

;

depth 41^. D. 8 ; A. 7 ; Lat. 1. 60. L. 4 inches. Washington Territory.

{Artjyreus nubilas Girard, Proc. Acad. Nat. Sci. Phila. 1856, 186 : Argyreus nuhilus

Girard, U. S. Pac. K. R. Surv. x, 244.)

382. A. vuSnerata Cope.

Body elongate. iViuzzle obtuse, not projecting. Mouth inferior, hor-

izontal, maxillary not reaching Line of orbit. Eye as long as muzzle, 4

in head. Dorsa| fin behind line of ventrals, nearer caudal than snout.

Barbels small. Olivaceous; yellow below; a blackish lateral band;

head blackish above; males with the chin rtd. Head 4i; depth 5i.

D. 8 ; A. 7 ; scales 12-05-12 ; teeth 1, 4-4, 1. L. 2i inches. Utah to Cal-

ifornia, Oregon, and Arizona; generally abundant in the mountain re-

gion.

(Cope, Hayden's Geol. Surv. Mont. 1871, 473 ; Cope, vol. v, Zool. U. S. Geog. Surv.

W. lOOth Mer. 1876, 646; Jordan & Henshaw, Rept. Chief Eng. U. S. Geog. Surv. W.
lOOtb Mer. 1878, 191 : Tujoma rhinichthijoides Cope, Hayden's Geol. Surv. Mont. 1871,

473: Apocope coiiesi Yarrow, vol. v, Zool. U. S. Geog. Surv. W. 100th Mer. 1876, 648.)

32S. A. llCUSliai'ii Cope.

Body rather elongate. Muzzle rather long, broad, obtuse, but over-

hanging the mouth. Barbel small. Eyes small, high up, shorter than

snout. Ventral fins reaching anal, but not reached by the pectorals

;

dorsal fins originating somewhat behind base of ventrals. Color pale,

with a few dark clouds on the sides and dark shades on head ; lower

fins red at base; young with dark cross-streaks. Head 4i; depth 4i.

D. 0; A. 7; scales 14-G2-10; teeth 1, 4-4, 1. Utah and Idaho; abun-

dant in Provo Eivcr. Not very different from the preceding.

(^Bhinichthys henshavii Cope, Proc. Amer. Phil. Soc. Phila. 1874, 133 ; Cope, vol. v,

ZooL U. S. Geog. Surv. W. 100th Mer. 645.)
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321. A. osciila (Grd.) Cope.

Difiers from A. hensliavli in havinjj a longer and more attenuated

body, and narrow, sharp-pointed muzzle. Base of dorsal intermediate

between base of caudal and end of snout; ventrals reaching anal, but

not reached by pectorals. Yellowish white above ; bright yellow below

;

a broad blackish lateral band; a narrow black stripe around muzzle;

males with the lower jaw and lower iins crimson in life. Head 4| (" in

total length") ; depth 7|; eye ^ in head. D. 8 ; A. 7 ; scales 10-63-10.

Colorado to Arizona. {Cope.)

(Argyreus osculus aud notahilis Grd. Proc. Acad. Nat. Sci. Pliila. 185G, 18G, aud iu U.

S. Mex. Bound. Surv. Icbtli. 47 ; Cope, vol. v, Zool. U. S. Geog. Surv. W. 100th Mer.

G47.)

* * Lateral line with 80-90 scales.

3JS5. A. vcntricosa Cope.

Body rather elongate. Muzzle obtuse, but narrowed anteriorly, not

overhanging the mouth. Eye 4 in head, shorter than snout. Caudal

peduncle stout. Barbels small, sometimes obsolete. Scales very small.

Dusky olive above; a blackish lateral band. Males with the axils of

the pectorals and ventrals scarlet; a scarlet spot above the gill-openings

and one on the side of the muzzle. Ilead 4; depth 4|^, D. 8; A. 7;

scales 18-89-15 ; teeth 1, 4-4, 1. L. 2| inches. New Mexico to Arizona

and Oregon; abundant.

(Ceratichthys ventricoms Cope, Proc. Amer. Phil. Soc. Phila. 1876, 136; Cope, vol,

V, Zool. U. S. Geog. Surv. W. 100th Mer. 648; Jordan & Henshaw, Kept. Chief Eng.

U. S. Geog. Surv. W. 100th Mer. 1878, 192.)

92.—CERATICHTHVS Baird.

Horny Heads.

(Nocomia Grd ; ? Ilyiopsis Ag.

)

(Baird, 1853, brief notice; Girard, Proc. Acad. Nat. Sci. Phila. 1856, 212: type Semott'

Ills higidtatus Kirtland.)

Form various. Mouth terminal or inferior, with lips thin or some-

what fleshy, a conspicuous barbel terminal on the maxillary, premax-

illaries projectile. Teeth 4-4, or 1, 4-4, 1 or 0, hooked, without evident

grinding surface. Scales rather large. Lateralline continuous. Dorsal

fin inserted over, in front of, or slightly behind ventrals; anal basis

short. A large and varied group. {xipa<;, horn ; r;/tfo?, fish ; from the

nuptial tubercles of the ty])ical species.)

The species may be thus divided :

• Species of large size, with the mouth anterior, the lower jaw included; the dorsal

tin slightly behind the ventrals (Ceraticuthys).

bigVitfatus, mlcropogon, symmetricna.
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** Species of small size, with the mouth subiuferior aud horizontal ; the dorsal fin in-

serted slightly in front of the ventrals, and the scales generally large and sil-

very (? Hybopsis Agassiz).

b. Teeth two-rowed cumiiigi, lucens, am hlops, ruhrifrons, hi/jjsinotus.

bb. Teeth one-rowed dissimilis, sterlefus, cestivalis, gelidun.
*** Species of small size, with the month subinferior and horizontal, with thickened

lips ; the dorsal fin inserted slightly behind the ventrals, usually with a black
blotch on its last rays; scales rather large, silvery.

labrosus, zanemus, monaohuH.
* Species of large size, with the month anterior, the lower jaw included; the dorsal

fin slightly behind the ventrals. (Ceratichihys.)

326. ChisnttatusiKirt.) Grd.—Horny Head; River Chub ; Jerker.

Body rather robust, little elevated, little compressed. Head large,

rather broadly rounded above; the snout conical, bluutish. Mouth

rather large, subterminal, little oblique, the lower jaw somewhat the

shorter, the upper lip rather below the level of the eye, and the maxil-

lary not reaching to the front of the eye. Eye small, median, high up.

Suborbitals very narrow; preorbital large. Fins moderate; the dorsal

rather posterior, slightly behind the insertion of the ventrals ; caudal

broad, little forked. Scales large, not crowded anteriorly, 18 rows in

front of the dorsal. Lateral line somewhat decurved. Color bluish

olive; sides with bright green and copjier^- reflections; a curved

dusky bar behind the opercle ; scales above with dark borders ; belly

l>ale, but not silvery, rosy in spring males ; tins all pale orange, with-

out black spot. Males in spring with a crimson spot on each side of

the head; the adults with the top of the head swollen, forming a sort

of crest, which is sometimes a third of an inch higher than the level of

the neck and is covered with large tubercles
;
young with a dark caudal

spot. Barbel well developed. Head 4; depth 4i. D. 8; A. 7; scales

6-41-4; teeth 1, 4-4, 1, or J, 4-4, 0, sometimes 4-4. L. 6-9 inches.

Pennsylvania to the Great Basin of Utah and southward; everywhere

abundant. The most widely diffused of our Cyprinida'. Western speci-

mens usually have the teeth in two rows.

{Semotilus bigtiUatus Kirtland, Bost. Jouru. Nat. Hist. 1840, iii, 344; Cope, Cypr.

Penn. 1866, 366 ; Guuther, vii, 178 : Nocomls nehrascensis and fNocomis bellicus Girard,

Proc. Acad. Nat. Sci. Phila. 1858, 213: Ceratichthys cyclotis and stigmaticus Cope, Proc.

Acad. Nat. Sci. Phila. 1864,277,278: Ceratichthys cycloiifi Giinther, vii, 178: Ceratich-

thys stigmaiieus Giinther, vii, 179.)

337. C. iiiJcro|>og:oii Cope.

Body moderately stout. Head much as in Minniliis cornutus, broad,

the muzzle obtuse, the profile rounded, descending. Mouth slightly

oblique, its angle opi)osite front of the orbit. Eye 3^ in head. Barbel

minute. Caudal peduncle slender. Yellowish brown, with brown ver-
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tebral band : a brown lateral shade. Head 3f ; depth 4^. D. 8 ; A. 7;

scales (J-40-3; teeth 4-4. L. 3i inches. One specimen known, from

Couestoga River, Pennsylvania. Perhaps a variation of the preceding.

{Cope.)

(Cope, Proc. Acad. Nat. Sci. Phila. 1664. >77
; Giinther, vii, 179.)

iiiiS. C. syillinetricilS (Baird <V Girard) J. 6c G.

Body elongate, slender, moderately compressed, not elevated. Head
short, rather slender and pointed. Mouth small, little oblique, the lower

jaw included. Eye large, anterior, longer than snout, 3 in head. Bar-

bel small, but evident. Scales small, rather loosely imbricated. Lat-

eral line strongly decurved. Dorsal slightly behind ventrals. Coloration

pale ; scales dotted with black ; cheeks silvery. Head 4| ; depth 6. D.

8 ; A*. 8 ; scales 9-58-4
; teeth 4-4, without grinding surface. L. Clinches.

Kivers of California.

{Pogoidclithifn symmetrkus B. Sl G. Proc. Acad. Nat. 8(i. Phila. 18.'>4, 136 : Leucosomua

symmetricus Giinther, vii, '2(57.)

** Species of small size, with the mouth subinferior and horizontal ; the dorsal fin in-

serted slightly in front of the ventrals, and the scales generally large and
silvery. (Ryhopsis Agassi/.*)

/'. Teeth two-rowed.

329. C cniniugi Giinther.

I^arbels minute. E^^e entirely in thp anterior half of the length of the

head, and nearly as long as the snout, which is obtuse, rounded, convex,

the mouth being subinferior. Interorbital space convex, as wide as the

orbit. Suborbital ring extremely narrow. Origin of dorsal fin a little

behind ventrals, somewhat nearer root of caudal than end of snout.

Pectorals not reaching ventrals. A grayish silvery band from gill-

opening to the r(H)t of caudal, where it terminates in a black spot.

Head 4i
; body 5. 1). 8 ; A. 8 ; scales 6-45-6 ; teeth one-rowed ?

L. 3^ inches. {Giinther.) "California"?

((iiiiil her. vii. 177.

)

3:iO. €'. luceiis .Jordan.

Bcxly elongate, compressed, the back somewhat elevated from th(^ oc-

ciput to the base of dorsal, thence rapidly declined to the long and

slender caudal peduncle. Head short, compressed, the cheeks nearly-

vertical. Interorbital space rather broad and flat, somewhat grooved.

Eye very large, circnlar, liigh np, i)laced nearly midway of the length

of the head, its diameter about equal to the length of the snout and

* Agassiz, Amer. .lonru. Sci. Arts, 18o4, 358 : type Hybopnis gracUisAg. (i^og, gibbous;

cxt/"-. face.

)
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scarcely greater than the width of the iuterorbital space. Preorbital

bone large, oblong, conspicuous, and silvery. Mouth rather small, hor-

izontal, the lower jaw included, the edge of the premaxillary below the

level of the eye, the maxillary not reaching to the vertical from the

front of the orbit. Barbel quite small. Snout boldly and abruptly de-

curved much as in C. ajuhlops, the tip of the snout thickened, forming a

sort of pad. Lateral line decurved. Eows of scales along the back

converging behind the dorsal Avhere the upper series run out, as in

Minniliis cornutus. Fins rather higher and more falcate than in G.

biguttatiis. The dorsal lin inserted well forward, over ventrals. Pec-

toral fins pointed, not reaching ventrals, ventrals not reaching vent.

Teeth 4-4, hooked, without grinding surface. Translucent greenish

above; sides and below brilliantly silvery; cheeks and opercles with a

bright silvery lustre; fins plain ; a slight plumbeous lateral shade. Head

4^; depth 4. D. 8; A. 8; scales 5-42-4. L. 5 inches. Falls of the Ohio.

(Jordan, Proc. U. S. Nat. Mus. 1879, 238.)

331. C. amblops (Kaf.) Gvd.—Silver Chub.

Body rather slender, somewhat heavy anteriorly, not much com-

pressed. Head large, somewhat flattened and broad above. Eye very

large, longer than snout and longer than iuterorbital space, 3 in head.

Mouth horizontal, subinferior, and rather small. Muzzle bluntly de-

curved. Upper lip below level of orbit, maxillary not reaching the line

of the front of the orbit. Barbel evident. Fins moderate. Lateral

line somewhat decurved. Sixteen scales before dorsal. Color translu

cent greenish above ; scales somewhat dark-edged ; sides with a bright

silvery band, which overlies dark pigment, so that sometimes a plumbe-

ous or even blackish band appears ; a dark band through eye around

snout ; males v/ithout tubercles or red coloration. Head 4 ; depth 5.

D. 8; A. 7 ; scales 5-38-4; teeth 1, 4-4, 1. L. 2-4 inches. Ohio Valley

and southward. Southern specimens (var. ivinchelli) have the head

narrower and the barbel rather shorter.

{Rutilus amblops Rat". Ichth. Oh. 1820, 51: fHjjbopsis gracilis Agassiz, Amer. Journ.

Sci. Arts, 1854, 358 : Gobio i^n'nalis and Ilybopsis ivinchelli Grd. Proc. Acad. Nat. Sci.

Phila. 1856, 188, 211: Ccralichthys lujalinus Cope, Journ. Acad. Nat. Sci. 1809, 236:

Ceratichthys hyalinus Giiuthor, vii, 179 : Nocomis amblops Jordan, Ann. Lye. Nat. Hist.

:N. Y. 1876, 328.)

4^32. C reibrifroMS Jordan.

General form of the preceding. Head loug, narrower than in the pre-

ceding, longer than iu the next. Eye moderate, 3i^-3i in head, wider than

the iuterorbital space. Mouth smaller, inferior, overhung by the bluntly
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deeurved but uot very broad muzzle. Barbels quite long and distinct.

Thirteen scales in front of the dorsal. Fins well developed ; the first

developed rays of the dorsal about twice the height of the last. Pale

olivaceous; sides with a i^liimbeous silvery band, in some specimens

forming a stripe through eye and snout, and a dark spot at base of

caudal; checks silvery; snout in males r.ed, with numerous dust-like

tubercles ; specimens in high spring coloration have the fins largely red.

Head 4 ; (Icpth 5. D. 8 ; A. 7 ; scales 5-36-3 ; teeth 1, 4-4, 0. L. 3

inclies. Basin of the Altamaha, Georgia.

(Hocomis rubrifrons Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 330.)

333. C. hypf«inotus Cope.

Body much stouter, more elevated, and more compressed than in the

preceding. Head short, broad above, much smaller and more conical

than in the preceding. Outline of back rather abruptly declining behind

front of dorsal fin, so that the base of the fin is oblique. Mouth inferior,

horizontal, small, the maxillary reaching the line of the orbit. Barbels

small. Eye small, 3i in head. Color silvery, with a double series of

black specks along the lateral line, and a lateral band of dusted black-

ish, which passes through eye and snout; males with the fins bright

red, and the body with a d^p violet lustre, as in Minnilus rubricroceiis.

Head 3|; depth 4. D. 8; A. 8; scales 5-40-3; teeth 1, 4-4, 1. L. 3

inches. Santee Basin, in North Carolina and South Carolina.

(Cope, Proc. Amer. Phil.Soc. Phila. 1870, 458; Jordan & Brayton, Bull. U. S. Nat.

Mas. xii, 1878, 25. Ceratichthijs leptoceplialus Grd. Proc. Acad. Nat. Sci. Phila. 185G,

213, from Salem, N. C, may be the same, but the description is wholly insufficient for

determination.)

bb. Teeth one-rowed.

334. C. dissiillilis (Kirtland) Cope.

—

Spotted Shine7\

Body long and slender, little compressed, with long caudal peduncle.

Head long, rather flat above, the snout somewhat bluntly decurved, pro-

jecting a little beyond the rather small, horizontal mouth ; lower jaw

included ; both jaws with the skin hard in front, forming a sort of lip

laterally. Barbel considerably shorter than pupil, maxillary not reach-

ing nearly to orbit. Eye very large, high up, somewhat directed up-

ward, rather behind the middle of the head, forming more than one-

third the length of the head, Opercle small. Dorsal rather large, its

posterior border oblique; anal small; caudal well forked; pectoral

rather long. Scales rather large, 22 in front of dorsal. Lateral line

nearly straight. Olivaceous ; sides silvery, with a bluish lateral band,

ivhich is widened into several dusky si)ots, formed by dark punctulatious,
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aud most distiuct posteriorly ; a dusky baud on head, through eyes and

snout; fins plam. Head 4^; dei)th 5|^. D. 8; A. 7; scales 6-47-5

;

teeth 4-4, often with slight grinding surface. L. 5 inches. Ohio Val-

ley and tributaries of the Great Lakes.

{Leucisciis (lissimiUs Kirtkmd, Bost. Jouni. Nat. Hist, iii, 341, 1840: CcratichtJiys dis-

iimilis Cope, Cypr. Penn. 367 : Cerafichthys dissimiUs Giinther, vii, 177.)

335. €. sterBeUis Cope.

Body slender, with long caudal peduncle, the least depth of which is

little more than a third of the greatest depth of the body. Head long

and slender, the muzzle much projecting and broadly rounded. Mouth

moderate, inferior, the maxillary not reaching the front of orbit. Bar-

bels conspicuous. Eye moderate, 4.^ in head. Fins rather long, the

caudal deeply forked. Color silvery; sides with a few dusky scales;

forehead pink in the males, as in C. rubrifrons. Head 4; depth 4|. D.

8; A. 7 ; scales 6-30-5 ; teeth 4-4. Rio Grande, in New Mexico. {Cope.)

(Cope, Zool. Wheeler's Expl. W. lOOth Mer. v, 632, 1876.)

336. C. aestivalis (Grd.) Cope.

Head contained about 4^ times in the total length. Differs from G.

gelidus and G. cenialis, its American congeners, by a rather comjiressed

body, elevated aud arched upon its middle region, aud tapering rapidly

towards the peduncle of the tail. The snout is more i^rotrudiug than

in G. gelidus, the eye larger, and the ventral fins inserted somewhat

more forwards. The scales are also larger (about 36 in the lateral line

in the figure), deeper than long, anteriorly subtruncated and posteriorly

rounded, with radiating furrows upon the latter section only. D. I, 8;

A. I, 7, etc. The color is yellowish brown, somewhat lighter beneath

than above, with a silvery streak along the middle of the flanks. Eio

ISau Juan, Cadareita, New Leou.
(
Girard.) (Of course these little fishes

have no intimate relation with the European genus Gobio, which is an

ally of Seniotilus, with the teeth 3, 3-5, 3, and the barbel lateral and

very long.)

(Gobio W'ith-aUs OiniYd, Proc. Acad. Nat. Sui. Phila. 18.56, 189.)

33'S'. €. J^elictiis (Grd.) Jor.

Body very slender, not elevated. Head slender and elongate, the

snout promineut and tapering. Eye small, rather high, 4 in head.

Mouth small, subterminal, the maxillary not extending to the eye.

Fins large. Lateral line decurved. Scales rather large. Coloration

silvery; a dusty lateral streak, and a blackish spot at base of cauda.L
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Head 3-|; depth 5i. D. 8; A. S; Lat. 1. 44. 1.. li inches. Milk River,

Moutaua. (Girard.)

{Goblo gelulits Grd. Proc. Ac:ul. Nat. Sii. PLila. 1856, 188, and U. S. Pac. R. R. Surv.

248.)

*** Species of small size, witli tlie month snbinterior and liorizoutal, with thickened

lips; the dorsal tin inserted slij^htly behind the ventrals, usually with a l)lack

blotch on its last rays; scales rather large, silvery.

33S. C labrosiis Cope.

Bodj^ slender, little compressed, the back not elevated. Head long,

gently decurved to the muzzle, which scarcely overhangs tlfe mouth.

Mouth entirely horizontal, the maxillary reaching the orbit. Eye 3| in

head. Dorsal inserted slightly behind origin of ventrals (not directly

over, as stated in original description). Lips thickened. Barbels very

long. Color silvery ; sides sometimes with vague, dusty cross-bars.

Head 4^; depth oh D. 8; A. 8; scales 6-34-4
5 teeth 1, 4-4, 1. L. 2^

inches. Catawba River, Xorth Carolina. (Cope.)

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 458.)

339. C. zaiieiiius Jordan & Brayton.

Body long and slender, little compressed. Head rather long, narrow,

and pointed, very slender in young specimens, stouter in adults. Snout

decurved in profile, an angle in front of the nostrils Muzzle long, over-

hanging the large mouth. Lips much thickened, the lower with a con-

spicuous internal fringe of papillae. Barbels extremely long, longer

than in any other of our Cyprinkke, their length more than half the

diameter of the eye. Eye moderate, nearly median, 3^- in head. Scales

moderate, closely imbricated, 16 in front of dorsal. Lateral line slightly

decurvetl anteriorly. Fins rather small. Caudal deeply forked, its pe-

duncle long and slender. Coloration pale; a small, round black spot at

base of caudal ; dorsal scales dark-edged ; a dark lateral streak, obso-

lete anteriorly; large specimens with a large dark patch on the last

rays of the dorsal, as in Cliolci analostana; base of the caudal with dark

l)oints; males in spring with the head and neck profusely tuberculate

an<l the lins Hushed with crimson. Head 4;^; depth 4^. D. 8; A. 7;

scales 5-40-3 ; teeth 1, 4-4, 1. L. 3 inches. Saluda River, South Carolina.

(Jordan & Brayton, Bnll. U. S. Nat. Mus. xii, 25, 1878.)

34\>. C. inonaclius Cope.

Body slender, somewhat compressed, not much elevated. Head long

and rather slender, Hattish above, with jmyecting muzzle. Mouth in-

ferior, horizontal, small, the maxillary not reaclnng the eye, which is
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rather small, 4| in head. Scales rather small. Lateral line somewhat

decurved. Twenty-four scales in front of dorsal. Fins moderate. Color

light olive 5 a metallic vertebral band; sides and belly silvery ; no lateral

band; a black spot at base of caudal; muzzle dusky; membrane of

upper posterior part of dorsal fin black. Head 4; depth 5^. D. 8; A.

8; scales 8-5C-4 ; teeth 4-4. L. 4 inches. Tennessee Eiver.

(Cope, Journ. Acad. Nat. Sci. Phila. 1867, 227.)

93.—COUESIUS Jordan.

(Jordan, Bull. Hayden's Gcol. Surv. Terr, iv, 785, 1878: type Nocomis milneri Jordan=
Leucosomus dissimilis Grd.)

Body elongate. Head normal, not depressed, the profile convex.

Mouth terminal, normal, a well-developed barbel at the posterior end

of the maxillary. Teeth 2, 4-4, 2, hooked, without grinding surface.

Scales rather small. Lateral line continuous. Dorsal fin over or

slightly behind ventrals; anal basis short Size rather large. (Dedi-

cated to Elliott Coues.)

* Scales small, 60-70 in the course of the lateral lino.

tAbout thirty scales in a transverse series from dorsal to ventrals.

341. C squanaileaatus (Cope) Jor.

Form stout, profile nearly plain. Muzzle not i)rominent. Mouth

horizontal, the maxillary not reaching the orbit. Eye rather small, 4§

in head, shorter than snout. Isthmus wide. Barbel quite small. Dor-

sal jfin slightly in advance of ventrals, behind middle of the body.

Scales quite small. Olivaceous above; sides silvery; a lateral band of

•dark punctulations. Fins plain. Head.31; depths. D. 8; A. 7; scales

17-66-14; teeth 2,4-4, 1. Henry's Fork of Green Eiver, Wyoming.

(Cope.)

(Ceratichthys squamilentus Cope, Hayden's Gcol. Surv. Wyom. 1870, 442, 1872.)

ft About 20 scales in a transverse series from dorsal to ventrals.

342. C. dissiiniiis (Grd.) Jor.

Form of Semotilus corporalis, but more elongate and less compressed.

Head flatfish above, the snout broad, projecting over the large, oblique

mouth, maxillary reaching front of eye. Barbel very evident. Eyo

large, as long as snout, about 4 in head, 1-J in iuterorbital space. Scales

small, crowded forwards, those on the back smaller. Dorsal fin begin-

ning over last ray of ventrals. Dusky above; sides somewhat silvery;

an obscure dusky band through eye around snout; fins plain. Head 4:^;
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depth 4.J. D. 8; A. 8; scales 11-68-7; teeth 2,4-4,2. L. G inches.

Lake Superior to Upper Missouri region
;
probably abundant.

{? dobio plumheus Agassiz, Lake Superior, 3(36: Leucosomus disaimilis Girard, Proc.

Acad. Nat. Sci. Phila. 1856, 189, and U. S. Pac. II. R. Surv. x, 250 : Xocomis milncri

Jordan, IJull. U. S. Nat. Mas. x, 64, 1876 ; Jordan, Bull. Haydeu's Geol. Surv. Terr.

iv, 784, 1878.)

313. C. prostlicinius (Cope) Jor.

Body fusiform, rather slender. Head small, the muzzle abruptly de-

scending. Mouth rather small, somewhat oblique, the maxillary not

reaching' to the orbit. Eye 4 in head. First ray of dorsal opposite ven-

trals. Color dusky ; a plumbeous lateral band ; white below ; fins plain.

Head 5; depth 5. D. 8; A. 7; scales 11-63-8, somewhat crowded

anteriorly; teeth 2, 4-4, 2. L. 6 inches. Upper Great Lakes.

{Ceratichthjis prostheiuius Cope, Cypr. Penn. 1866, :565: Ceratichthys plumbeus Giin-

ther, vii, 442.)

** Scales ratlier large, about 50 in the lateral lino and 10 in a transverse series.

344. C physig^natlius (Cope) Jor.

Body slender, the caudal peduncle stout. Head wide and depressed.

Dorsal outline little arched, the profile descendiiig steeply to the lip.

Lower jaw included, maxillary reaching anterior border of orbit. Bar-

bels well developed. Eye if in head, H in muzzle. Twenty-three rows

of scales in front of dorsal. Dorsal fin inserted in front of ventrals.

Olivaceous above, white below ; a plumbeous lateral baud ; fins plain.

Head 3| ; depth 5. D. 8 ; A. 8 ; scales 5-49-4 ; teeth 2, 4-4, 2. Arkansas

Eiver at Pueblo. (Cope.)

(Ceraiiohihifs physignathus Cope, Wheeler's Expl. W. 100th Mer. v, 651, 1876.)

94.—PL.A.TYOOBIO Gill.

Flat-headed Chubs.

((iill, Proc. Bost. Soc. Nat. Hist. 1861: type Poganichthya communia Grd.)

Body rather elongate, somewhat compressed. Head rather short,

broad and depressed above. Mouth normal, rather large, subter-

minal, with a well-developed barbel at its angle, at the extremity of

the maxillary. Scales large. Lateral line continuous. Dorsal in-

serted anteriorly, rather in front of the ventrals. Teeth 2, 4-4, 2, with

rather narrow grinding surface. Size large, (jr/laru?, broad ; Latin

gobio, a gudgeon; the broad, flat head resembling the head of a Gila.)

845. P. g^raciiis (Rich.) Gill & Jor.

—

Flat-headed Chub.

Body ratber elongate, somewhat compressed, little elevated. Head

small and short, its upper surface very broad and depressed, the inter-
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orbital width being nearly half the length of the head. Mouth rather

large, slightly oblique, the upper lip on the level of the lower ijart of the

eye, the maxillary reaching the line of the front of the eye, the upi)er jaw

very protractile, the lower jaw included. Eye small, rather high up

and anterior, 6 in head. Fins rather large ; dorsal in advance of the

middle of the body; caudal peduncle rather stout. Scales large and

silvery; lateral liue decurved; 23 scales in front of dorsal. Coloration

pale; back bluish; sides and below silvery; head mostly white; fins

pale. Head i^ ; depth 4|. I). 8 ; A. 8 ; scales 6-50-5 ; teeth 2, 4-4, 2.

L. 12 inches. Rocky Mountain region from the Kansas and Yellow-

stone Elvers to the Saskatchawan ; abundant.

(Cijprinus {Leuciscus) gracilis Rich, Fauna Bor.-Amer. Pise. 1836, 120: rogonichthy^

communis Grd. Proc. Acad. Nat. Sci. Phila. 1856, 188, and U. S. Pac. R. R. Surv. x,

247: Pogonichthys communis Gill, Ichtli. Captain Simpson's Surv. 408: Pogoniehthys {Pla-

iygobis) gulonellns Cope, Proc. Acad. Nat. Sci. Phila. 1864, 277 : Leuciscus gracilis Giin-

ther, vii, 240: Leitcosomus communis and gulonellus Giinther, vii, 267, 268.)

346. P. pallidiis Forbes, sp. nov.

"The depth is contained 4§ times in length, and the head 4. The eye

equals the snout, and enters length of head 3f times and the interor-

bital space twice. The head is tiat above and the snout overhangs the

mouth, which is large and wide, with a maxillary barbel about one-third

as long as the eye. The mandible reaches a vertical line drawn through

the middle of the iris in front. The greatest depth of the head enters

its length 1| times. The scales are 6-55-5, with 22 rows before dorsal,

where they are much smaller than elsewhere. The lateral line is straight,

except for a few scales in front. The pectoral fins are large and pointed,

reaching the ventrals, and the latter attain the vent. The front of the

dorsal is situated a trille before the ventrals and a little nearer snout

than caudal. D. 8; A. 8. The color in alcohol is plain, with a

plumbeous lustre along sides, and traces of a dnskj' lateral stripe behind

dorsal. The iiharyngeal teeth are stout, 2, 4-4, 2, hooked,. with masti-

catory surface. L. 2J inches. One specimen from the Ohio River at

Cairo, i>robably adult, as the snout is tuberculate." [Forbes, MSS.)

95.—SEMOTIJLUS Rafinesque.

Chubs.

{Leucosomus Heckel ; Chilonemus Baird.)

(Rafinesque, Ichth. Oh. 40, 1820 : type Semotilus dorsalis Raf. = Cyprinus corporalis

Mitch.)

Body robust. Head large. Mouth terminal, the upper jaw pro-

tractile, a small barl)el on the maxillary just above its extremity. In.
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testinal canal short. Teeth 2, 5-4, 2, hooked, without masticatory sur-

face. Scales moderate. Lateral Hue continuous. Dorsal more or less

l)osterior to ventrals. Anal basis short. Species of large size, differing

from tiqualius in the i»resence of a maxillary barbel. {ffytit-'J-, banner

—

i. c, dorsal fin; the second ])art of the word was elsewhere used by

Ratinesque to meau "spotted".

* Insertion of dorsal iin evidently behind ventrals and notably behind the njiildle of

the body ; scales reduced in size and much crowded anteriorly ; a black spot

at base of dorsal in front. (SemotUus.)

347. S. coi'j>oraIis (Mitch.) Putn.

—

<'huh; Horned Dace.

Body stout, the dorsal outline arched in front of the dorsal, the body

tapering backward from a i>oint considerably in advance of the dorsal,

so that the base of that fin is oblique. Head large and heavy, broad

and rounded above. Snout broad. Mouth broad, oblique, the h^wer

Jaw slightly included, the iii)iier lip Just below the level of the pupil,

the maxillary barely reaching the front of the pupil ; maxillary bar-

bel small, not evident in specimens of less than 2 or 3 inches in

length. Eye rather small, about 5 in head. Scales small, considerably

crowded and reduced anteiiorly, about 30 series in frolit of the dorsal

fin. Lateral line considerably decurved. Fins small ; the dorsal well

behind ventrals, its last ray well in advance of the base of anal. Color

dusky bluish above ; sides with a vague dusky band, black in the young,

disappearing in the adult; belly creamy, rosy -tinted in the males in

spring; dorsal fin always with a conspicuous black spot at the base in

front, which is bordered with red in the male; a dark vertebral line;

scales everywhere edged with dark ])unctulations ; a dusky bar behind

opercle ; males with the snout coarsely tuberculate in spring. Head 3^

;

dei)th 4. D. 7 ;
A. 8; scales 9-58-0 [those in the lateral line varying

from 52 (? var. pallichis, Alabama to Arkansas) to upwards of 05] ; teeth

2, 5-4, 2. L. 10 inches. Western Massachusetts to Georgia and Upper

Missouri ; everywhere very abundant, ascending small streams.

(Ci/prlnuH corporalix and atromaculatus Mitchill, Amer. Month. Mag. ii, 324: Semoiilus

domalis and eephalan Rafmesque, Ichth. Oh. 49: Leuciscus iris and sforeri Cuv. & Val.

xvii: SemotUus corporalis Cope, Cypr. Penn. 363: Leueosomus corporalis Giinther, vii,

269 : Leueosomus pallidus (Lat. 1. 52), Leueosomus incrassatus (Lat. 1. 64), SemotUus
macrocephalus, and SemotUus spedosus Girard, Proc. Acad. Nat. Sci. Phila. 1856, 251,

252, 204.)

348. S. tlioroaiiiitillis .Jordan.

Body short and rather stout, abruptly narrowed behind dorsal. Head
short and thick, almost round. Mouth large, oblique, the jaws equal.
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Barbel lateral, well developed. Eye small, 5 in head. Cheeks swollen.

Scales larger than in S. corporalisj not much crowded forward. Lateral

line much decurved. Dorsal hu entirely behind veutrals, its last ray

over the first ray of the anal. Fins all small. Coloration of 8. corpo-

ralis; the black dorsal spot distinct. Head 3|; depth 4. D. 8; A. 7j

scales 9-48-5; teeth 2, 5-4, 2. L. 4 inches. Flint Eiver, Georgia.

(Jord.in, Bull. U. S. Nat. Mns. x, 63, 1877.)

** lusertiou of dorsal fia scarcely behiud ventrals ; scales nearly equal over the body

;

uo conspicuous black dorsal spot. {Leucosomus Heckel.)

349. S. bullaris (Raf.) Jot.—Fall-fish; Silver Chnh.

Body oblong, robust, little compressed. Head large, convex, the

snout bluntly conic. Mouth large, terminal, somewhat oblique, the

lower jaw included; premaxillary below the level of the eye, the max-

illary barely reaching the front of the orbit. Eye moderate, rather high

up and anterior, 4^ in head. Barbel shorter than pupil, not evident in

young si^ecimens. Scales large, 22 in front of dorsal, not crowded an-

teriorly. Dorsal fin slightly behind middle of body, just behind ven-

trals. Fins moderate. Coloration brilliant; steel-blue above; sides

and belly silvery f males in sjuing with the belly and lower fins rosy or

crimson. Head 4; depth 4. D. 8; A. 8; scales 8-45-4 ; teeth 2, 5-4, 2.

L. 18 inches. Largest of our Eastern Cyprinidce. Abundant from

Massachusetts to Virginia, east of the Alleghanies.

(Ci/prinus hullarisltah'aesquo, Amar. Month. Mag. andCrit. Rev. 1817, 120: Leuciscus

argenteus and pulchellus Storer, Rept. Fish. Mass. 1839, 90 : Chiloncmus pnlchellus Storer,

Fish. Mass. 286 : Leucosomus cataractus Baird : SemoUlus rhotheiis Cope, Cypr. Penn. 362

:

Leucosomus pulchellus GUnther, vii, 268.)

96.—SYMMETRUKUS Jordan.

(Jordan, Bull. Hayden's Geol. Surv. Terr, iv, 788, 1878: type Pogonichthya argijreioaut

Girard.)

This genus differs from Pogonichthys chiefly in the caudal fin, which

is developed as in SemoUlus and other related genera, the two lobes

equal, and the rudimentary basal rays comparatively few and small.

The presence of grinding surface on the teeth and the position of the

barbel chiefly distinguish Symmctrurus from SemoUlus. {ffu/i/iSTpoq, sym-

metrical ; ovpd^ tail.)

350. S. arg-yriosns (Girard) Jor.

Body elongated, pretty strongly compressed. Head moderate, con-

siderably compressed, the snout subconical. Mouth moderate, nearly

horizontal, the lower jaw included, the maxillary reaching the front of
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the eye. Eye large, 3^ in bead. Scales moderate, very silvery. Lat-

eral line slightly decurved. Fins rather high. Dorsal fin rather in ad-

vance of vcutrals. Caudal fin with its rudimentary rays few and little

developed, the two lobes equal. Brownish above, with black dotsj

sides and below bright silvery. Head 4^. D. 9 ; A. 8 ; Lat. 1. GO ; teeth

2, 5-(4, 2). L. 4 inches. Presidio, Oal.

{J'ogonichlhijs argijreiosus Girard, Proc. Acad. Nat. Sci. Pbjla. 1854, 154: Leucosomug

argifrcio8iis Giiuther, vii, 207.)

07.—POCSONBCHTHYS Girard.

(Cjlirard, Proc. Acad. Nat. Sci. Phila. 1854, 136 : type Pogonichthys incequilohus B. &,

G.= Leudscus macrolepidotus Ayrcs.

)

Body elongate. Head small, conical. Mouth moderate, terminal,

normal ; maxillary with a well-developed barbel
j
premaxillaries i)rotrac-

tile. Teeth 2, 4-5, 2, or 2, 5-5, 2, hooked, with well-marked grinding

surface. Scales rather large. Lateral line continuous, decurved. Dor-

sal fin beginning rather in advance of ventrals. Anal basis short.

Caudal fin with its radimentary rays numerous and greatly developed,

supported by strong apophyses of the caudal vertebrae, the upper lobe

of the fin considerably longer than the lower. Intestinal canal short
j

I)eritoneum brownish. Species of large size, (-co^wv, beard ; lyJ)oq, fish.)

351. P. macrolepidotus (Ayres) Jor.

—

Split-taU.

Body elongate, somewhat compressed, the back a little elevated, the

form somewhat that of Cycleptus. Head short, slender. Mouth mod-

erate, nearly horizontal, the maxillary reaching front of orbit ; lower

jaw included; preorbital longer than deep. Eye large, 4:^ in head;

interorbital space convex. Dorsal fin midway of the body, rather in

front of the ventrals. Scales rather large, moderately imbricated. Lat-

eral line decurved. Fins rather large ; upper lobe of caudal half longer

than head. Coloration uniform, somewhat silvery. Head 4i; depth

33. D. 9; A. 8; scales 10-GC-G; Vert. 26 -f 15; teeth 2, 5-5, 2. L. 12

inches. Rivers of California. Singularly distinguished from our other

Oyprinidcc by the great development of the upper lobe of the caudal and

its rudimentary rays.

{Pogonichlhijs inceqnUolus Baird & Girard, Proc. Acad. Nat, Sci. Phila. 1854, 13G

(August), aud U. S. Pac. II. R. Surv. x, 245: Leucosomus incequilohus Gliutbcr, vii, 271:

LeuciscHS macroU'pidoius Ayrcs, Placer Times aud Transcript, 1854, May 30 ; Jordan,

Proc. U. S. Nat. Mus. 1880, 326.)

07 {h). STYPODON Garman.

(Gannan, Bull. Mus. Comp. Zool. viii, 90, 1881 : type Stypodon signifer Garm.)

Body oblong, compressed, covered with large, deciduous scales. Lat-

eral line complete, decurved. Dorsal and anal fins short. Mouth small,
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anterior
;
premaxillaries protractile ; fold of lower lip not crossing the

symphysis ; lower jaw trenchant, without horny covering ; no barbels.

Gill rakers short. Pharyngeals strong. Teeth 3-3, of the Mylochilus

type, more or less cylindrical, with rounded grinding surfaces, ijosterior

more slender and subcorneal. {<Tzh-<K, stump ; ot^wv, tooth.)

352. S. sigiiifer Garman.

Dorsal and ventral outlines similar. Eye large, longer than snout.

Mouth oblique, the maxillary not reaching front of eye. Lower jaw the

longer. Pectorals not reaching ventrals, the latter to anal. Brown;

silvery below ; a broad brown lateral band, bordered above by a nar-

row silvery line. Head 3|; depth 3|. J). 8; A. 8; scales G-35-2

;

^' teeth 3-3, stout, stump -like, with convex summits." Lago de Parras,

an isolated lagoon in Coahuila, Mexico. (Garman.)

(Garmau, 1. c. 90.)

98.—MYLOCHILUS Agassiz.

(Mylocheilus Agassiz, Amer. Journ. Sci. Ai'ts, 1855, 229: type Mylocheihts lateralis

Agassiz= Leucisctis caurlnus Rich.)

Body elongate, not elevated, little comi^ressed. Head rather short,

conic, somewhat pointed. Mouth rather small, little oblique, the lower

jaw included ; maxillary with small barbel at its end ; upper jaw pro-

tractile. Scales moderate not closely imbricated. Lateral line de-

curved. Dorsal fin beginning nearly opposite ventrals. Caudal fin with

the rudimentary rays little developed. Anal basis short. Litestinal

canal about as long as body. Teeth 2, 5-5, 2, or 2, .')-4, 2, two or three

of those in the main row molar, much enlarged, blunt and truncate

above. (A third deciduous row sometimes jiresent, according to Girard,

in this genus and in MylopJiarodon; we have seen nothing of the kind.)

Size large. {/t'jX(K, grinder; /stAo?, lip.)

353. M. cauriiiiis (Ricliardson) Gid.

—

Columbia Chub.

Eye large, shorter than snout, 5 in head ; interorbital space broad,

convex. Mouth horizontal or nearly so, the maxillary not reaching the

front of the eye ; suborbital bones wide
;

j^reorbital elongate. Color

dark above; sides silvery, a dark lateral band; below this a pale

stripe; under which is a dark stripe which extends about to the vent;

fins plain; belly and pale stripe red in spring males. Head4f; depth

4^, D. 8 ; A. 8 ; scales 13-70-10 : teeth 2, 5-5, 2. L. 12 inches. Streams
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chiefly west of the Cascade Range, from California to British Columbia,

often entering the sea; abundant.

{('i/priinis (Leuciscii.s) caHrhiits hMrhardsoii, p"'auii.T Bor.-Amer. Fbbcs, 188fl, o04 : Mi/-

locheUus lateralis, caiiriiuts, aud fraterciihis Girard, U. S. Pac. K. R. Siirv. x, 213-215:

LcHcosomus canriiius Giintlier, vii, 270.)

f>9.-ITI Vfl.OP BfARODON Ayi-es.

(Ayres, Proc. Cal. At-ad. Nat. 8ui. 1855, 33: type Mijloplinrodon robust us Ayrvs^^ (iila

conocephala B. & G.

)

Body elongate. Head large, pike-like, tlie upi>er jaw not protrac-

tile; no barbel. Teeth 2, 4-5, 2; two or three of tlie teeth in the main

row molar, truncate or bluntly rounded at the apex, much enlarged.

Mouth terminal, rather large, with thickened lips. Scales rather small.

Lateral line continuous. Dorsal tin inserted behind the ventrals. xVnal

basis sliort. Size very large. This genus has been confounded with

MijJochilm, from which it dilfers in the non-protractility of the upper

jaw. (Shortened from Mulopharj/npodou—rivloq^ grinder; c^a/yf/'l, pha-

rynx ; o'jw^, tooth.)

SS-l. M. COllOCeplialtlS (Baird & Girard) Grd.

Body elongate, subfusiform, compressed. Head broad and depressed,

the snout tapering, almost wedge-shaped. Mouth horizontal, the jaws

about equal, the mcxillary extending to eye. Eye small, about 7 in

head, 2A in snout; preorbital elongate. Interorbital space as long as

maxillary, 3 in head. Scales rather small, of the type usual in the

Pacific coast Cyprinidcc. Dorsal tin a little behind ventrals. Caudal

fin \}y in head; caudal peduncle very long, 4i in length. Color dark,

paler below. HeadSi; depth 4§. D. 8; A. 8; scales 17-74-7. L. 18

inches. Rivers of California. Next to the species of Ptychochilus the

largest of our Cyprinidcv.

{Gila conocephala B. & G. Proc. Acad. Nat. Sci. Phila. 1854, 134: Mylopharoiloii ro-

hiiHtits Ayrcs, Proc. Cal. Acad. Nat. Sci. 1855, 33: Mylopharodon conoccphulus aud robiiKlus

Grd. U, S. Pac. R. K. Snrv. x, 21G; Giintlun-, vii, 262.)

100.—PTrCBJOCIIBL,US Agassiz.

{Ptifchocheilus Agassiz, x\ni(;r. Joiuii. Sci. Arts, 1855, 229: type Pti/chocIicHi(s (jracilis

Agassiz = Leuciscus oregonensis Rich.)

Body elongated, little elevated, the caudal peduncle not contracted.

Head long, slender, pike-like. Mouth nearly horizontal, widely cleft,

the maxillary extending to below the eye, the npper lip rather below

the level of the eye, the lower jaw included both anteriorly and later-

ally; no barbel; lips thick. Scales small, little imbricated, mostly

Bull. Nat. Mus. No. 10 15
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longer than deep. Lateral liue decurved. Dorsal fin well back, some-

what behind ventrals. Anal basis short. Caudal fin strong, its rudi-

mentarj' rays not greatly developed. Intestinal canal short. Teeth 2,

5-4, 2; the straight limb of the pharyngeal bone extremely long and

slender, its teeth wide apart, subconical, scarcely compressed, and but

slightly curved at tip, the hook being turned in the direction of the

angle of the bone ; no trace of grinding surface. Fishes of very large

size, reaching a length of more than 4 feet, the largest of the Leuciscine

Cyprinidw. With a general resemblance to Squalius and Gila, this genus

differ strongly in the forjn of the pharyngeal bones and teeth. {T^ru/Tj,

fold; x-'^/o:, hp; the skin of the mouth behind the jaws being folded.)

355. P. oregOliensis (Rich.) Grd.

—

Sacramento "Pike."

Body comparatively robust, with stout caudal peduncle. Mouth large,

the maxillary reaching middle of the eye. Eye small, 2| in snout, 7J

in head ; in young specimens the eye is proportionately much larger.

Lateral line strongly decurved, much nearer belly than back. Coloration

olivaceous ; the fins in spring with red or orange ; scales thickly punctate

with dark dots. Head*4 ;
depth 5. D. 8; A. 8; scales 12-73-6 (13-79-9

in Columbia River specimens); teeth 2, 5-4, 2 (in all specimens exam-'

ined; not 2, 5-5, 2, nor 2, 4-4, 2). L. 3-5 feet. Elvers of the Pacific

slope, chiefly west of the Sierra Nevada. Largest of our Cyprinidce.

(Cypriims (LcHcisciis) oregonen'sis Richartlsou, Fauna Bor.-Anier. iii, 305, 1836: rtycho-

cheilus gracilis and major Agassiz, Amer. Journ. Sci. Arts, ISoS, 229: (iila grandis

Ayres, Proc. Cal. Acad. Nat. Sci. 1854, 18 : Pfiichocheilus oregonensin and grandis

Girard, U. S. Pac. R. R. Surv. Fisb. 298-300: Leuciaous grandis and oregonensis Guu-

ther, vii, 239.)

356. P. rapax Grd.

Body shorter aud deeper than in Pf. oregonensis. Head similar, rather

more depressed above. Mouth large, the maxillary reaching middle of

eye. Lateral line moderately decurved, passing along the median line

of the body between dorsal and ventrals. Dorsal inserted but little be-

hind ventrals. Coloration dark; the sides somewhat clouded; fins

plain. Head 3|; depth 4|. D. 9; A. 8; Lat. 1. 78. L. 12 inches.

Monterey, California. Perhaps not distinct from the foregoing.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1856, 209, and U. S. Pac. R. R. Surv. x, 300.)

357. P. Iiarfoj-di Jor. & Gilb.

Form of P. oregonensis, but more slender, the lateral line similarly

much decurved. Scales much smaller than in P. oregonensis. Caudal less

deeply forked, the pectoral longer, reaching f to ventrals. Head 4;
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depth Of. D. S; A. 7 5 scales 17-90-9; teeth 2, 5-4, 2. L. 30 inches.

Sacramento Kiver, with P. oregonensis, but less common in the markets.

(Jordan & Gilbert, Proc. V. 8. Nat. Mus. 1881.)

358. P. luciiis Grd.—CoZomrfo " Fike".

Body .slender, elongate, with lonjj, slender, depressed head ; the form

and general appearance being that of Ft. oregonensis. Maxillary reaching

past anterior margin of the eye. Eye small, 2^ in snout, 7 in head.

Lateral line very strongly decurved. Fins low, the dorsal evidently

behind ventrals. Scales very small. Coloration plain, darker above.

Head 3i; depth 5^. D.9; A. 9; Lat. 1. 104; teeth 2, 4-5, 2. Colorado

River; abundant.

(Girard, Proc. Acad. Nat. .Sci. Pliila. Irioi), 209, and IJ. S. Mex. Bound. Surv. Iclith.

65.)

101.—OIL.A Baird 6c Girard.

(Baird & Girard, Proc. Acad. Nat. 8ci. Pliihi. 18.5:], 3tiS: typo (rila rohmta B. & G.)

Body elongate, little compressed, the back arched, especially in the

adult; the caudal peduncle typically extremely long, slender, con-

tracted, much narrower than the base of the caudal tin, which is widely

forked, with its basal fulcra very much developed. Head in typical spe-

cies broad, depressed, its profile concave. Mouth large, horizontal, and

overlapped by the broad snout. Dorsal tin behind the middle of the

body, slightly behind ventrals. Anal basis short. Intestinal canal short

.

Scales very small, little imbricated, sometimes scarcely imbricate at ;ill,

longer than deep, especially posteriorly, '^o barbel. Pseudobranchife

present. Teeth 2, 5-4, 2, close set, compressed and hooked, without

grinding surface. Vertebric about 4G (5 or more than usnal in i^qualhis).

Intestinal canal short; peritoneum dusky. Species of large size, the

typical form remarkably unlike the usual Cyprinoid type, but varying

through a series of intermediate forms directly into SqualiuSj so that

the genus is hardly distinguishable by any definite technical character,

unless the greater luimber of vertebrae be found constant. {Gila, the

name of the river where the typical species was first obtained.)

* Head depressed anteriorly, the occipital region high, so that the proiilo is notably

concave.

.359. ii. <>lcg:aiis B. & G.

The extreme species of this type. Body elongate, somewhat com-

pressed, the region before the dorsal elevated, forming a sort of liump,

the dorsal fin inserted on the downward slope of the back, so that its

base is quite oblique. Caudal peduncle extremely long and slender, as
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broad as deep, acd nearly terete, its length (from end of anal to middle

of base of caudal) IJ times the length of the head, its least depth about

one-seventh of its length, its extremity dilated and compressed. Head

short, broad, the snout depressed and broadly rounded ; the anterior

part of the head from behind the eyes broad and depressed; the pos-

terior part high, so thai- the profile forms a concave arc. Mouth rather

large, nearly horizontal, the upper Hp on the level of the lower part of

orbit, the maxillary extending to the front of the orbit, the lower jaw

on all sides included. Skin of the lower jaw hard. Eye small, anterior,

placed low, 5 in head. Isthmus narrow. Gill-rakers rather weak.

Fins all long and falcate. Pectorals reaching ventrals. Caudal fin

deeply forked, its lobes long and pointed, the upper somewhat the

longer; the rudimental basal rays strong, about 12 in number on each

sides. Scales scarcely imbricated at all, on the caudal peduncle hardly

touching each other, on the sides of the body much longer than deep

;

their texture thin and membranaceous; scales on back and belly much

smaller than those on the sides. Coloration bluish above, pale below.

Head 5; depths. D. 9; A. 10; scales 23-98-10; teeth 2, 4-5, 2. L. 12

inches. Colorado and Gila Elvers.

(Baiid & Girard, Proc. Acad. Nat. Sci. Pliila. 1853, 3t)9 ; Girard, U. S. Pao. R. K.

Surv. X, 286: Leucisens tlegans Giiutlier, vii, 241.)

360. G. robwsta Baird & Girard.

Body elongate, the back elevated and the head depressed as in G.

elegans, but the caudal peduncle notably stouter, its least depth about

one-third its length, of in the length of the head. Mouth large, the

upper lip on the level of the lower j)art of the orbit, the maxillary reach-

iug past the front of the orbit. Fins rather lower than in G. elegans,

the pectorals in the male reaching the ventrals, but falling short in the

female. Eye small, low, anterior, 5-8 in head. Lateral line much de-

curved. Coloration i)lain. Head 4; depth 5. D. 9; A. 9; scales

17-90-10; teeth 2, 5-4, 2. L. 12 inches. Eio Colorado and Eio Gila.

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 368, and U. S. Pac. R. R. Surv.

X, 285: LeucisciiH robustus Giiutlier, vii, 241.)

361. €i. Ki'.ililinii Baird & Girard.

General form of the preceding, with similar head and caudal pedun-

cle, but with rather larger and more closely imbricated scales. Upper

lip below level of eye, maxillary reaching front of orbit. Caudal fin less

deeply forked, and pectorals not reaching nearly to ventrals. Colora-
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tion plaiu, darker above. Ilcatl 3f ; depth 4^, D. 9; A. {); Lat. 1. 82.

Eio Gila and Colorado B^in.

(Baird & Ginird, Proc. Acad. Xat. Sci. Phila. 1853, 3.^9; Giraid, U. S. Ivlex. Bound.

Surv. Ichtli. Gl : Leucincus (/rahcnni Guuthcr, vii, 242: Ftychocheilus corax Girard, Proc.

Acad. Xat. Sci. Pliila. IHSC, 209, and U. S. Pac. R. R. Surv. x, 301. The type of

"foj-flx" exaiiiiiu'd by us is a true Gila.)

362. «. ailiuBS Abbott.

A species allied to the preceding, described as follows :
" The body is

slender, tail greatly attenuated, head constituting something more than

one-tifth of the total length. Eye rather small, subelliptical, its diam-

eter Gh times in the entire length of the head. The posterior extremity

of the maxillary extends to a vertical line drawn i30steriorly to the an-

terior edge of the orbit. Anterior margin of the dorsal fin nearer the

base of the caudal than the extremity of the snout. Anterior margins

of the ventral fins somewhat nearer the extremity of the snout than the

base of the caudal. The lateral line is nearly concurrent with the ven-

tral outline. The numbers of the fin-rays are : D. 10 ; P. 1(5 ; V. 8 ; A.

9 ; C. 28f." {Abbott.) Dull violet above, i)inkish below. Kansas Eiver ',

Platte Eiver. (We have some time since examined specimens from

Platte Eiver, and thought them distinct from G. robusta and G.grahanii,

but having lost our notes are unable to add to Dr. Abbott's account.)

(Abbott, Proc. Acad. Nat. Sci. Pbila. 1860, 474.)

363. G. |;i*acBlis Baird & Girard.

Body slender, the back not much elevated, the caudal peduncle not

very slender, about twice as long as deep. Head large, its upper pro-

file not very strongly concave. Mouth large, terminal and oblique, the

upper jaw scarcely longer than the lower, maxillary reaching i^ast the

front of the eye. Interorbital space broad. Pectorals falling consid-

erably short of ventrals. Caudal deeply forked. Dorsal well behind

ventrals. Head 3.^ ; depth 4 J. D. 9 ; A. 9 ; Lat. 1. 88. Gila and Col-

orado Eiv(>is.

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 369; Girard, U. S. Pac. R. R.

Surv. X, 237: Lcucisens zunnensis Giiuther, vii, 241.)

**Head couical, Hcarccly depressed, the profile uot concave.

a. Belly scaled.

364. G. cniorii Baird & Girard.

Body slender, the back not notably arched. Caudal peduncle very

slender, its least depth about one-fifth its length. Head rather small,

conic, scarcely depressed above the eyes, its profile continuous with that
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of the back. Mouth small, nearly terminal, the maxillary not reaching

to the front of the orbit. Eye rather large, interior, not placed low.

Scales small, especially on the back and belly, the exposed surfaces

longer than deep. Fins large ; the pectorals reaching ventrals
; the

caudal deeply forked. Doi*sal fin inserted nearer the top of snout than

to the base of caudal. Head 4^ ; depth U. D. 9 ; A. 9 ; Lat. 1. 98. Rio

Gila. (Girard.)

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. ISfiS, 388; Girard, U. S. Mex. Bound.

Surv. Ichth. 62: Leucisciia emorii Giiutlier, vii, 242.)

365. G. iiacvea Cope.

Body rather slender ; profile and interorbital region gently convex.

Maxillary not reaching line of orbit. Caudal peduncle slender, its least

depth 4 in head. Eye 5 in head. Pectorals not reaching ventrals.

Dorsal behind ventrals. Silvery white; back narrowly dark-shaded;

pectoral fins pink. Head 4; depth 4|. D. 9; A. 10; scales 21-'?-13;

teeth 2, 5-4, 2. Green River (Rio Colorado). (Cope.)

(Cope, Hayden'a Geol Snrv. Wyom. 1870, 441, 1872.

aa. Belly scaleless.

366. G. soiniiiuda Cope & Yarrow.

Body moderately deep, with slender and tapering caudal peduncle,

the least depth of which is about one-third its length. Back little ele-

vated, not arched in front of dorsal. Head small, transversely convex,

its profile continuous with that of the back and not concave. Mouth

rather small, oblique, terminal, the upper lij) opposite the middle of the

orbit, the maxillary not reaching the line of the orbit. Eye large, rather

anterior, but not very low, its length 4 in head. Fins moderate. Dor-

sal slightly behind ventrals. Brownish above, lower fins pink. Head

5; depth o^. D. 10; A. 10: scales 21-98-12; teeth 2, 5-4, 2. L. G

inches. Rio Virgen, in Utah. {Cope.) This species forms a transition

to SquaUus and other normally formed Cyprinidce.

(Cope & Yarrow, Zool. Wheeler's Expl. W. 100th Mer. v, 666, 1876.)

lOa.—SQUACIUS Bonaparte.

]}ace.

( re?es<es Bonaparte ; Cheonda, Tigoma, Sibotna, and Clinostomus Girard.)

(Bonaparte, Fauna Italica, 1837, ^ 6: type Ct/prinus leuciscus L., the European
"Dace".)

Body oblong, compressed or robust, covered with moderate or small

scales, which are not closely imbricated. Lateral line complete, de-

curved. Mouth large or small, usually terminal, the lips normal, with-

out barbel. Teeth mostly 2, 5-4, 2, sometimes 2, 5-5, 2, or 1, 5-4, 2,
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hooked, with narrow grinding surface or none. (Grinding surface

present in Sqiialius leuciscils, obsolete in most of our species.) Anal

basis short or somewhat elongate. Dorsal tin posterior, usually behind

ventrals. Intestinal canal short. Size generally large. A very large

groui), one of the largest current genera in ichthyology, represented by

numerous species in the rivers of Europe, Asia, and North America.

Most of our species have been poorly defined. The majority of Girard's

original types have been preserved, and the descriptions hero given are

mainly taken from them. Much larger series of each form are neces-

sary before the species can be properly discriminated. Individual irreg-

ularities in dentition are common in this genus. (From sqiialus, a

shark; some early writers on ichthyology having called the typical spe-

cies Sqiialus minor, for no evident reason.)

The species may be divided as follows

:

* Teetb normally without jrriudiug surface.

t Caudal peduncle not very stout, its least depth not two-thirds the length of the

head.

t Mouth very wide, the lower jaw much projecting beyond iipper, the upper lij)

on the level of the middle of the pupil, and the maxillary reaching to be-

low the pupil ; body elongate, compressed ; dorsal well backward (Cli-

XOSTOMUS Grd.

)

eloiifjatus, va7idoisulus, entor, funduloidcs.

It Mouth moderate or small, terminal, oblique, the lower jaw little projecting,

premaxillary below the level of the pupil, and the maxillary not reaching

to the pupil. (TiGOMAGrd.)

a. Anal basis elongate, its rays 10-12 hydrojihlox, tcenia, montanus, humholdti.

aa. Anal basis short, its rays 8 or 9.

b. Scales in lateral line 50-G5.

cruoreus, ardesiacus, pandora, margaritus, gula, pulcher,

egregius, lineatus, gracilis, conformis, hicolor, obcsvs, purpurcus.

hi). Scales in lateral line G5-80.

pulchellus, intermedius, alidad, copci, niger, conspersus.

tt Caudal peduncle very deep and compressed, its least depth nearly equal to the

greatest depth of the head ; dorsal over ventrals ; scales rather large

(SiBOMA Girard)... gihbosus.

** Teeth with evident grinding surface. (Squalius.)

c. Robust species, ihe depth :i-'.')i in length; lateral lino less than (30.

rhomalcufi, squamatui<, atrariiis, crassus.

cc. Slender species, the depth 4-4i in length ; lateral line GO-70 (Cheonda

Grd. ) carideus, cooperi, uiynscens, modestiis.

* Teeth (normally) without grinding surface (various irregularities often present, so

that the character has little value).

tCaiulal peduncle not very stout, its least depth not two-thirds the length of the

head.

t Mouth very wide, the lower jaw much projecting beyond upper, the upper

lip on the level of the middle of the pupil, and the maxillary reach-

ing to below the pupil ; body elongate, compressed ; dorsal well back.

{Clinostomus Girard.*)

* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 211: type Luxilus elongatua Kirtland

(kAzVoj, to incline ; (Jro/ui, mouth.

)



*

232 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

367. S. <'l<»Bag'£ilus (Kirtlaiul) J. & G.—Eed-sided Shiner.

Body elongate, compressed. Head long, rather pointed. Mouth very

large, oblique; the lower jaw notably projecting, with a small knob at

the symphysis; upper lip on the level of the pupil; maxillary extending

to the middle of the orbit; posterior angle of opercle acute. Eye mod-

erate, nearly 4 in head. Scales very small. Fins short and high, the

dorsal somewhat behind ventrals. Lateral line decurved. Color dark

bluish; the scales mottled with paler; sides with a broad black baud;

belly more or less silvery; the front half of the lateral band bright

crimson in spring males; the belly and lower fins more or less reddened;

a dark vertebral band. Head 4; depth 5. D. 8; A. 9; scales 10-70-5;

teeth 2, 4-5, 2. L. 5 inches. Great Lakes and Upper Mississippi Val-

ley, chiefly from Pennsylvania to Minnesota. «

{Luxihis clongatus Kirtland, Rept. Zool. Ohio, 169, autl iu Bost. Journ. Nat. Hist,

iii, .'>o9 : Leuciscus elongatus Giiuther, vii, 245: Clviostovius elongatus Girard, Proc. Acad.
Nat. Sci. Phila. 1856, 212: Gila elongata Jordan, oOO: Clinostomus proriger Cope, Cypr.

Peun. 375: Leuciscus xrroriger Guntlier, vii, 245: Gila prorigcr Jordan, 300 (may be a
dift'ei-ent species ; sides more compressed and more silvery ; Lat. 1. 63 ; teeth 2, 4-5, 1

;

common, with the other.)

36§. §. vrtndOBSuUis (Val.) Jor & Gill>.

Body oblong, deep and compressed. Head rather large. Mouth

large, oblicjue, the lower jaw projecting, and the mandible extending

to the pupil. Eye moderate, 3J in head. Lateral line decurved. Color

bluish green; some of the scales of the back irregularly darker, pro-

ducing a mottled appearance; no dark lateral band; males in spring

witli the region behind the head and above the pectorals as far back

as the anal of a bright rose-red, brightest anteriorly. Head 3§; depth

3|. D. 9; A. 8; Lat. 1. 53; teeth 2, 5-5, 2. L. 5 inches. Virginia to

Georgia ; abundant.

(Leuciscus randoisulus Cny. & Val. xvii, 1317: Clinostomus affinis Girard, Proc. Acad.
Nat. Sci. I'hila. 1856, 212: Leuciscus vandoisuJus Giinther, vii, 256: Leuciscus affinis

Gunther, vii, 2.57: Clinostomus affinis Cope, Journ. Acad. Nat. Sci. Phila. 1868, 228:

Gila vavdoisula Jordan & Brayton, Bull. U. S.' Nat. Mus. xii, 24.)

369. S. cstor Jordan & Brayton.

Body elliptical-elongate, compressed, the caudal peduncle rather long,

but not so long as head. Head very long and large, flattish, but not

broad above. Mouth larger than in any other of our Cyprinidw, very

oblique, the upper jaw on the level of the pupil, the maxillaries ex-

tending to opposite the middle of the orbit, the length of the gape a

little more than half the length of the head, the lower jaw considerably

the longer. Eye rather large, less than snout, 4 iii head. Scales mod-
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erate. Laterul line strongly decurved ; 23 series of scales in front of

dorsal tin. Fins liigh. Color dark olive above, many scales irregularly

darker 5 sides silvery; no dark lateral band; a broad shade of deep

rose-color along the sides in spring males, below whi(;h most of the

belly is bright crimson, these red colors brightest anteriorly. A nar-

row, dark lateral streak like a pencil-mark, from head to tail, o\ erlaid

by the scales. Head 3||; dci)th 4|. D. 8; A. 8; scales 8-50-5; teeth

2, 5-4, 2. L. 4 inches. "Cumberland and Tennessee Elvers.

((ilia enfor Jurdun «fc Brjiytoii, Bull. V. S. Nat. Mns. xii, tiO: Gila estor Jordan, 300.)

ayo. S. fuiiduloides (Uid.) .Jor. & Gill*.

Body rather elongate, somewhat compressed, with arched back and

rather slender caudal peduncle, the latter longer than head. Head

moderate, smaller than in any of the preceding species. Mouth as in

the precG<iiug, but less deeply cleft. Eye large, 3 in head. Dusky

al)ove; a dark lateral band, with a narrower pale streak above it; belly

and lower i^art of head yellowish, red in males in spring. Head 44;

depth 4^. D. 8; A. 8; scales 0-48-4; teeth 2, 5-4, 2. Streams tribu-

tary to Chesapeake Bay, south to North Carolina. {Cope.)

(CHnostomus fundiiloides aud carol'mns Grd. Proc. Acad. Nat. Sci. Phila. 1856,212:

CUnostomus funduloides Cope, Cypr. Peuu. 37G: Leudscus funduloidcs Giinther, vii, 256.)

tt Mouth moderate, terminal, oblique, tlie lower jaw little projecting, the premaxillary

below i lie level of the pupil, and the maxillary not reaching to pupil. ( Tigoma

Girard.*)

a. Anal basis elongate, its rays 10-12.

371. S. liydropSilox (Cope) Jor. & Gilb.

Body rather slender. Head small ; front straight. Mouth rather small,

oblique, the maxillary just reaching line of orbit, lower jaw ])rojecting.

Eye small, 5 in head, li in interorbital width. Anal jin long. Color

olive above, with a dusky lateral border, below this a crimson band,

and still lower a blackish band, which runs above the lateral line to the

base of the caudal iiu ; cheeks, sides, and belly crimson anteriorly in

males, silvery in females. Head 4^; depth 4^. D. 8; A. 11; scales

15-58-7; teeth 2,5-4,2. L. (I inches. Blackfoot Creek, Idaho. {Cope.)

A si)ecies intermediate between the typical Clinostomi and the Tigomce,

closely related to IS. montanus, etc.

{CUnoatomus hydropldox Cope, Hayden's Geol. Surv. Mont. 1871, 475, 1872.)

*Girard, Proc. Acad. Nat. Sci. Phila. 1856, 205: type Gila puchella B. & G. (A
coined name.

)
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SYS. S. taeaflia (Cope) J. & G.

—

Leather-aided Minnow.

Body rather elongate, but deep and compressed, formed as in Clino-

stomus proper. Head rather small, short, compressed, but broad above,

the jaws equal. Mouth oblique, short, the maxillary reaching the front

of the orbit, the upper lip opposite middle of orbit. Eye large, 3|- in

head, equal to interorbital space. Lateral line decurved ; 33 scales in

front of the dorsal fin. Coloration greenish silvery; the back dusky 5 a

blackish lateral band, between two silvery stripes; the lateral band and

below bright orange, red in the males. Head 4^; depth 4. D. 9; A.

10 or 11; scales 12-58-5. L. 3-5 inches. Salt Lake Basin; abundant

in Provo River. Very close to the next, dift'ering in shorter anal and

rather deeper body.

{Clinostomiis tamia Proc. Amer. Phil. Soc. Phila. 1874, 13;^: Gila twnia Coiie, Z06I.

Wheeler's Expl. W. 100 th Mer. v, 658.)

3Y3. S. moiitaiius (Cope) J. & G.

Body rather slender. Muzzle decurved, obtuse, but less so than in S.

tcenia. Jaws equal; end of maxillary extending beyond margin of orbit.

Eye large, 3^ in head, equal to interorbital space. Anal fin elongate.

Lateral line decurved. Olive above; a dark lateral band; sides crimson

in males. Head!; depth 4. D.9; A. 12; scales 12-56-6. L. 3^ inches.

Idaho to Arizona; abundant in the Utah Basin, with the preceding.

{Clinostomtis moniamts Cope, Haydeu's Gcol. Surv. Mont. 1871, 476, aud Proc. Acad.
Nat. Sci. Phila. 1874, ]:}G: Gila montana Cope, Zool. Wheeler's Expl. W. 100th Mer. v,

657.)

3^4. S. BiumB>oi<3$i (Grd.) J. & G.

Body short and deep. Head moderate. Mouth terminal, oblique,

the cleft rather short, the maxillary reaching front of eye. Eye large, 4

in head. Lateral line little decurved. Dorsal fin rather behind ven-

trals. Anal fin rather elongate. Color bluish; sides with two dusky

lateral bands. Scales large. Head 4; depth 3. D. 8; A. 12; scales

12-56-8; teeth 2, 4-5, 1. Humboldt Eirer, Nevada.

{Tigoma humhoUH (h-d. Proc. Acad. Nat. Sci. Phila. 1856, 206, aud U. S. Pac. R. R.
Surv. X, 291.)

aa. Anal basis short, its rays 8-9.

T). Scales iu lateral line 50-65.

3Y5. S. cruoieus J. & G.

Body moderately elongate, symmetrical, not strongly compressed.

Head broad, rounded above, maxillary reaching front of eye. Eye
rather large, 4^ in head.. Lateral line running low. Dorsal a little

behind ventrals, scarcely nearer base of caudal than snout. Caudal
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evenly forked. Pectorals «hort, not reacliiug nearly to veutrals; ven-

trals to vent. Dusky bluish; sides dark; a red spot at bases of ven-

trals and anal. Head 4; depth 4. D. 0; A. 8; scales 11-56-6; teeth

2, 5-4, li. L. 6 inches. Utah Lake.

(Jordan &, Gilbert, Proc. U. S. Nat. Mus. 1880, 4()1.)

376. S. ardosiactis (Coim;) J. & G.

Body rather stout, compressed. Head heavy, muzzle short. Mouth

short, very oblique, the jaws about equal, the raaxilhiry reaching i^ast

tlie front of the large eye. Eye 4 in head. Pectoral fin long, nearly

reaching anal. Olivaceous above; a narrow dark lateral band, follow-

ing the direction of the back. Anal fin short. Head 3^; depth 4|.

I). 8; A. 8; scales 17-63-8; teeth 2, 5-4, 2. L. 4 inches. Exact locality

unknown
;
probably Nevada.

{Gila ardesiaca Cope, Zool. Wheeler's Expl. W. lOOtli Mer. v, CiGO.)

377. S. pandora. (Cope) J. & ii.—Chub of the I!io Grande; Pescodito.

Body fusiform. Head small, broad and rather flat at the muzzle.

Jaws equal, maxillary not reaching line of orbit. Eye small, 6J in head.

Dorsal fin posterior. Silvery, darker above. A broad, ill-defined lateral

band. Physiognomy of Ccrafiehthys rather tlian of kSqaaUus. Head 4;

depth 4i. D. 8; A. 8; scales 17-61-0 (17-59-10 to 18-65-11); teeth

normally 2, 5-4, 2, sometimes 2, 4-4, 2, or even 1, 4-4, 1, in abnormal or

immature specimens; the second tooth sometimes with a small grinding

surface. L. 8 inches. Eio Grande region. " The most abundant fish

in New iVIexico," and quite variable in characters usually very constant

among these fishes.

{ClinostoniHs pandora Cope, Hayden's Geol. Surv. Mouf. 1871, 475.)

37H. S. aiiaB-;;:aritiis (Cope) J. & G.

Body stout and thick, little compressed, the back somewhat elevated.

Caudal i)eduucle thick. Head bluut, thick and rounded. Mouth small,

terminal, oblique, the upper lip below the orbit, the maxillary not reach-

ing the line of the orbit. Eye rather large. Scales rather small. Lat-

eral line decurved. Fins rather large. Dorsal fin posterior. Colora-

tion above dusky olive; sides plumbeous silvery; belly white, crimson

in spring males; snout dusky; fins plain; scales punctate. Head 4;

depth 4. D. 8; A. 8; scales 11-58-8; teeth 2, 5-4, 2. L. 3 inches.

Susquehanna Biver. A handsome fish, quite unlike any other American

species, resembling most Phoxinus neogicua.

{ClinotitoniHn maryar'Ua Co])e, Cypr. Penu. 1866, ;{77 : Leucisvus margarita G Lint her,

vii, 246.)
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379. S. gula (Cope) J. & G.

Body rather robust, lieav^^ anteriorly. Head large, with wide front

and broad, oblique mouth; maxillary reaching front of eye. Eye 5

in head, 2 in interorbital width. Dorsal fin posterior. Color dusky

above; belly silvery; axils of fins crimson in males. Head 3J; depth

4^. D. 8; A. 8; scales lG-60-11; teeth 2,5-4,2. L. 7 inches. New
Mexico. (Cope.)

(Gila j/ula Cope, Zool. Wheeler's Expl. W. lOOtli Mer. v, (JGl.)

380. S. pulcBier (Grd.) Jor. & Gill).

Body rather slender, little compressed. Head rather long and pointed.

Mouth oblique, terminal, the jaws about equal, the maxillary barely

reaching the front of eye. Scales moderate. Lateral line decurved.

Fins large. Dorsal behind ventrals, its tip when depressed reaching

the posterior base of the anal. Pectorals nearly reaching ventrals.

Coloration brilliant; dusky above; sides and belly golden (red in life?);

sides with a vague dusky band. Head 3|; depth 4J. D. 8; A. 8;

scales 13-G3-7; teeth 1, 4-4, 1, without grinding surface. L. 6 inches.

Chihuahua Eiver. A handsome species, resembling JSquaUns cceruleus,

but with the fins larger and the number of teeth different. Although

Girard i^laces this fish among the Tigomcv with grinding surface on the

teeth, we are unable to find such surface on his typical specimens.

All that we have examined have the teeth sharp, and 1, 4-4, 1. If this

dentition is constant, it may be necessary to refer 8. pulcher to a differ-

ent genus.

(Ti;/oma pulchra Giranl, Proe. Acad. Nat. Sci. Phila. 18r>6, 207, and U. S. Mex. Bound.
Surv. Ichlli. Gf).)

3§1. S. eg:reg:ius (Grd.) J. & G.

Body rather elongate, subfusiform. Head moderate. Snout thick-

ish, subconical. Mouth oblique, the jaws equal, the maxillary reaching

front of orbit. Eye moderate, 4^ in head. Lateral line not much de-

curved. Color bluish black ; sides with two irregular bands of dark

spots ; the interspace red in males. Head 4 ; depth 4. D. 8 ; A. 9 ; Lat.

1. Go. Great Basin ; exact locality unknown.

{Tigoma egregia Grd. U. S. Pac. R. R. Snrv. x, 291.)

3§2. S. lincatus (Grd.) J. &. G.

Body elongate, subfusiform. Head moderate. Snout subconical.

Mouth oblique, lower jaw somewhat included, maxillary reaching to

orbit. Dorsal fin posterior. Scales small. Lateral line with an open
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curve, running- unusually low. Yellowish; above dusky, with darker

spots and narrow dark lines. Head 4^. D. 8;A. 8. Utah Basin ; ex-

act locality not known. {Girard.)

(Tirjoma lineata Girard, Proc. Acad. Nat. >Sci. Phila. 11^5(3, 206, au<l U. IS. Pac. R. R.

Surv. X, 292.)

383. S. gracilis ((Jrd.) J. &, G.

Described as still slenderer and with still smaller scales thau in 8.

llneatus. Lateral line little decurved. Snout subconical, rather short.

Coloration plain, dusky above, paler belo-w. D. 8; A. 7. Exact locality

unknown; probably from Utah. {Girard.)

{TUjoma fjracilis Grd. Proc. Acad. Nat. .Sci. Phila. 1H5G, 206.)

3§4. S. conformis (P. A G.) J. .Sb G.

Body robust, rather elevated. Head moderate, the mouth rather

small, oblique, maxillary not quite reaching eye. Eye moderate, nearly

o in head. Dorsal tin considerably behind centrals. Scales large.

Lateral line decurved. Purplish brown above, yellowish below. Head

3^; depth 3^. D. 8; A. 8; scales 9-52-5; teeth 2, 4-?, ?. L. 4 inches.

Tulare Valley, California.

{Lavinia conformis B. & G. Proc. Acad. Nat. Sci. Pliila. 1854, 137: Tiyoma confonnis

Grd. U. S. Pac. K. R. Surv. x, 289.)

385. S. bicoaor (Girard) J. & G.

Body robust, heavy anteriorly, tapering backward. Head long.

!Mouth large, the maxillary reaching to the eye. Eye small, G in head.

Scales rather large. Lateral line decurved. Dorsal lin inserted almost

directly over veutrals. Fins rather small. Dusky above, sides and

below silvery. Head 3.\5 ; depth 3 1. D. 8; A. 8; scales 13-04-G; teeth

2, 5-5, 2. L. 12 inches. Khunath Lake, Oregon.

{Ti'joma bicolor Grd. Proc. Acad. Nat. Sci. Piiila. 1856, 20i), and U. S. Pac. R. R.

Surv. X, 289.)

380. S. obcsus (Grd.) J. &. G.

Body short and compact, the caudal peduncle rather slender. Head

small, the snout short and rounded. Mouth moderate, maxillary reach-

ing to eye. Eye moderate, 4.[ in head. Dorsal lin smaller than anal,

nearly median. Scales moderate. Lateral line little deflected. Bluish

gray above, yellowish below. Head 4.|. D. 8 ; A. 9. Salt Lnke \' alley.

{Girard.)

{Tifjoma ohesa Grd. Proc. Acad. Nat. Sci. Phila. 1856, 206, and LI. S. Pac. \{. Iv. Surv.

X, 290.)
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3§7. S. purpureus (Grd.) Jor.

Stoat and compressed. Head long. Lateral line decurved. Dorsal

tin slightly behind ventrals. Fins all small. Blackish above, i)ale be-

low. Head 3.^; depth 3f. A. 8; scales 13-02-8; teeth 2, 4-?, ?. San

Bernardino, Mexico.

{TUjoma purpurea Grd. Proc. Acad. Nat. Sci. Phila. 1856, '206.)

hh. .Scales iu lateral line 65-HO.

3§8. S. pulchelSus (B. & G.) J. & G.

Body long and slender, the caudal peduncle rather narrow, but not

specially contracted. Head slender, rather i)ointed. Mouth moderate,

somewhat oblique, the maxillary scarcely reaching to the eye. Lateral

line strongly decurved. Fins high, the dorsal somewhat behind ven-

trals. Eye 4:i iu head. Grayish ; two dusky lateral streaks ; belly

white. Head 4 ; depth 4^. D. 8 ; A. 8 ; Lat. 1. 6G ; teeth 2, 5-4, 2. Rio

Mimbres, a tributary of Lake Guzman, in Mexico.

{Thjoma pulchclla Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 29: TUjowa

piih'heUa Grd. U. S. Mex. Bound. Surv. Iclith. 62.)

389. S. iaitcrmcditts (Grd.) J. & G.

"Intermediate between S. indchellHS and *S'. ^JMrj^MJ-ews, much nearer

the former than the latter." Similar to the preceding. The caudal pe-

duncle slender. Dorsal hn somewhat behind ventrals. Fins small.

Coloration silvery, with dark dots. Head 3!^ ; depth 4. D. 8 ; A. 9

;

scales 15-73-9. Eio Gila.

{Thjoma intermedia Grd. Proc. Acad. Nat. Sci. Phila. 1856, 206.)

390. S. saSicase .louy.

Body elongate, little compressed, the dorsal and ventral outlines

similar. Head short, rather stout, its breadth f its length. Snout

rounded, jaws equal, the maxillaries reaching front of eye. Eye 4 iu

head. Pectoral tin as long as head, not reaching ventrals. Dark

plumbeous above, with a median steel-blue lateral band; belly pinkish

;

cheeks silvery. Head 4;^ ; depth 4,^. D. 8 ; A. 8 ; scales minute, 18-80-15.

Utah Lake,

(Jouy, Proc. T. S. Nat. Mus. 1881, x.)

391. S. copes .Jordan A: Gilbert.

Body comi^aratively elongate and compressed, the caudal peduncle

long and rather slender. Head short, rather broad and flattish above,

the interorbital space convex and broader than the eye. Eye moderate,

as long as snout, 3i-4 in head. Mouth rather small, low, terminal, ob-
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lique, the premaxillary just below the level of tlic impil, the maxillary

reaehing to jast below the level of the eye. Dorsal liu iuserted some-

what behind veiitrals. Pectorals short, not reachinj? nearly to ventrals,

the latter not to the vent. Scales very small. Lateral line somewhat

decurved. Bluish olive above, with dark i)oints ; a dusky lateral shade -,

lins nearly plain ; axils red in' the males. Head 4| ; depth 3f . D. 8

;

A. 8; scales about 19-80-12; teeth 2, 5-4, 2, typically without grindin;;;-

surface, but subject to an unusual amount of irregularity, occasionally

2, 4-4, 1 or 2, and sometimes with grinding surface. L. G inches. Rio

Grande and basin of Utah ; very abundant. Described from specimens

from Bear Eiver, Wyoming.

(Gila egregia Cope, Zool. Wheeler's Expl. AV. lOOth Mer. v, (502 (uot Tigoina egrcgia

Girard, as Girard's original specimens have Lut. 1. Co) ; Jor. & Gilb. Proc;. U. 8. Nat.

Mus. 1880, 401.)

392. S. iiig:er (Cope) J. & G.

Body robust, the back elevated anteriorly, the caudal peduncle short-

ish and not very stout. Occiput depressed. Head large. Eye rather

large, 5 in head. Mouth large, moderately oblique, the lower jaw in-

cluded, the maxillary extending to the pupil. Fins small, the dorsal

well backward. Scales small, posteriorly smaller and more crowded.

Lateral line little decurved. Color dusky, the scales with black dots.

Head 3^; depth 3|. D. 85 A. 8; Lat. 1. 80; teeth 2, 4-5, 2, said by

Girard to have a developed grinding surface, which, however, we are

unable to find. Rio Gila. A well-marked si)ecies, approaching the

genus Gila.

{Gila gibbosa B. Sc (J. Proc. Acad. Nat. Sci. Phila. 1854, '28: Tigoma gibhomi Girard,

Proc Acad. Nat. Sci. Phila. 1850, 207, and U. S. Mex. Bound.. Siirv. Ichth. 04: ? Gila

nigra Copi>., Zool. Wheeler's Expl. W. 100th Mer. v, 633. The name gibbosa is, vmfor-

tunately, preoccupied.)

393. S. «-on$pcrsus (Garm.) J. & G.-

Form of S. niger. Profile of head concave, maxillary reaching front

of orbit. Pectorals extending three-fourths distance to ventrals, which

reach vent. Brown above; scales of back and sides speckled with

darker; an obscure dusky lateral shade. Head 3f ; depth 3^. D. 8; A.

8; "teeth 4, 1-1, 4, clawed"; scales 13-69-9. Nazas River. {Garman.)

{Gila conspersa Garman, Bull. Mus. Comp. Zoiil. viii, 1881, 9L)

ft Caudal peduncle very deej) and (•i)mj)rosscd, its (lc])th nearly equal to the depth

of the head
; dorsal over ventrals; scales rather large. {Siboma Girard.)

394. S. Kibbosus (Grd.) J. &. G.—Mullet; Chnh.

Body short, deep, compressed, the antedorsal region arched, the

''audal peduncle nearly as deep as long, about as deep as the head.
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Head conic, the profile steep, the muzzle short and rather pointed.

Mouth small, oblique, the jaws nearly equal, the upj)er lip on the level

of the lower part of the pupil, the maxillary scarcely reaching- to front

of eye; isthmus very narrow; x^^^orbital nearly as deep as long. Eye

small, anterior, 5 in head. Fins low. Dorsal fin opposite ventrals,

nearer caudal than snout ; caudal fin short, little forked, scarcely broader

than the very deep caudal peduncle, the spines of the caudal vertebrjc

very strong. Scales large, rather closely imbricated, their exposed sur-

faces rather deeper than long; 26 scales before dorsal. Lateral line

decurved. Color brownish; sides white; young spotted above; scales

everywhere with dark dots; fins plain. Head 4J; depth 3. D. 8; A. 8;

scales 9-56-7 ; teeth 2, 5-4, 2. L. 12 inches. Elvers of California ; very

abundant. One of the most peculiar of our Gyprinidw, but hardly consti-

tuting a distinct genus.

(Lavinia crasskattda Baird «&Gu-ard, Proc. Acad. Nat. Sci. Phila. 1854, 137 (August):

Siboma crassicauda Girard, Proc. Acad. Nat. Sci. Phila. 1856, 208, and U. S. Pac. R.

R. Surv. Fisli. 296: Leuciscus crassicauda Gliutlier, vii, 243: Leuciscus gibbosus Ayres,

Daily Placer Times and Transcript, May 30, 1854: Lavinia gihbosa Ayres, Proc. Cal.

Acad.Sci. 1854, 20.)

** Teeth with evident grinding surface.* {Squalius.)

c. Robust species; depth 3 to S^- in length; lateral line less than 60.

395- S. rhomaleiis Jor. & Gilb.

Body very robust, elevated anteriorly, the sides compressed, although

the back is very broad. Head broad, the profile concave as seen from

the side, the iuterorbital space flatfish, scarcely raised above the eye.

Snout broad, elevated at tip, premaxillary on the level of pupil. Mouth

very oblique, the mandible much projecting, maxillary reaching front of

eye. Eye small, anterior, 1^ in snout, 7 in head; isthmus very narrow.

Scales large, subequal, broadly exposed, fiBm. Lateral line decur\e(l.

Dorsal nearly median, inserted directly over ventrals. Caudal evenly

forked, the peduncle long and deep. Pectorals short, extending three-

fifths the distance to ventrals, ventrals about to vent. Lower fins short.

Color blackish; everywhere dark. Head 3i; depth 3^. D. 0; A. 8;

scfiles 10-55-5 ; teeth 2, 5-4, 2, short and stout, one of them with grinding

surface. L. 12 inches. Utah Lake. One of the largest and best marked

species.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 461.)

* A variable character in this group.
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396. S. squamatiis (C4ill) J. &. G.

Body very robust, siibovate, compressed. Head large and loug,

corneal. Moutli rather large, oblique, terminal, the maxillary reaching

front of orbit, the upper lip on the level of the lower part of the eye.

Eye moderate, anterior, ag in head. Dorsal fin small, inserted poste-

riorly, but directly over the ventrals. Scales moderate, suborbicular,

widely exposed. Color dark or blackish ; the scales all margined with

black; fins dusky. Head 3^; depth 3. D. 8; A. S; scales 10-53-6;

teeth 2, 5-4, 2. L. 8 inches. Salt Lake Basin.

{Tifjoina squamaia Gill, Proc. Bost. Soc. Nat. Hist. 1861, and Icbtb. Capt. Simpsou's

Expl. 1876, 405.)

SOY. S. atrariiis (Grd.) Jor. & Gilh.— Utah Mullet; Chub of Utah Lake.

Body rather stout, the caudal peduncle not slender. Head moderate,

subconical. Mouth anterior, quite small, the maxillary not reaching to

the eye. Eye small, 5.^ in head. Fins quite suiall. Dorsal fin nearly

or quite over the ventrals. Scales large, not much imbricated, 25 be-

fore dorsal. Lateral line decurved. Olivaceous, blackish above, the

color formed of small black points. Head 4; depth 3 §^. D. 9; A. 8;

scales 11-57-6; teeth 2, 5-4, 2, usually with evident grinding surface,

although placed by Girard and Cope in Siboma, which wants such sur-

face. L. 20 inches. Utah Basin. Very common in Utah Lake. A large

species, used as food, and very destructive to young trout.

(Siboma utraria Grd. Proc. Acad. Nat. Sci. Phila. 1856, 208, aud U. S. Pac. IL R.

Surv. X, 297 : Siboma atraria au<l var. Iotif/iccps Cope, Zool. ^\^leeler's Expl. W. 100th

Mcr. V, 667.)

3»«. S. crassilS (Grd.) .Jor. & Gill).

Body robust. Head rather small, the snout short and depressed.

Mouth moderate, oblique, the maxillary not reaching to the eye. Eye
small, 6 in head. Dorsal fin inserted slightly behind ventrals. Scales

moderate, broadly exposed. Dusky above, sides and below paler. Head

4; depth 3.^. D. 8; A. 8; scales 10-57-7; teeth 2, 5-4, 2, with narrow

grinding surface. L. 10 inches. Sacramento River, California.

{Tigoma crassa Grd. Proc. Acad. Nat. Sci. Phila. 185G, 207, and U. S. Pac. K. K. Snrv.

X, 293.)

CO. Slender species, tiic depth 4-4i in len>,rth; lateral line 60-70. (Vhconda* Grd.)

399. *S. <><i;i'ulc'Sis ((ird.) Jor. & (Jill..

Body slender, subfusiforiii. Head slender, the snout long, conical.

* Cheonda Girard, Proc. Acad. Nat. Sci. Phila. 1856, 207: type Chconda cooperi Grd.
(\ coined iianK.-.)

Bull. Xat. Mus. Xo. 16 16
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rather flattened above. Jaws equal, the maxillary reaching to orbit.

Dorsal fin inserted behind ventrals. Anal fin quite small. Scales

rather small. Dusky bluish above, pale below ; scales everywhere with

fine puuctulations. Head 3|; depth 4^. D. 9; A. 7; scales 13-G1-7;

teeth 2, 5-5, 2, with narrow grinding surface. Lost Kiver, Oregon.

(Clteonda ccerulea Grd. Proc. Acad. Nat. Sci. Phila. 1850, 207, aud U. S. Pac. R. R.

Snrv. Fish. 295.)

400. S. coo|)ej-i (Grd.) Jor. «fe Gilb.

Body elongate, subfusiform. Head moderate, the snout thickish,

subconical, slightly projecting. Mouth oblique, the maxillary not quite

reaching to the eye. Eye large, 4^ in head. Fins large, the anal no-

tably so. Dorsal somewhat behind ventrals. Coloration plain, rather

pale. Head 4^; depth 4|. D. 8; A. 10; Lat. 1. 63. Columbia Eiver.

(Cheonda cooperi Grd. Proc. Acad. Nat. Sci. Pliila. 1856, 207, and U. S. Pac. R. R.

Snrv. Fish. 294: Leuciscus cooperi Giiuther, vii, 243.)

401. S. nigrescens (Grd.) Jor. & Gilb.

Body rather elongate, subfusiform. Head long and rather pointed.

Caudal peduncle long. Mouth terminal, oblique, the maxillary scarcely

reaching to eye. Snout prickly in male specimens. Fins moderate, the

dorsal slightly behind ventrals. Color very dark, the sides with black

spots, the scales with fine puuctulations. Head 3h; depth 4. D. 8;

A. 7; scales 16-70-10; teeth 2, 4 (-5,2?). Boca Grande and Janos

Eiver.

(Tigoma vigrcacens Grd. Proc. Acad. Nat. Sci. Phila. 1856, 207, and U. S. Mex. Bound.

Surv. Ichth. 64.)

402. S. iiiodestus (Garm.) J. & G.

Brownish, paler below; flanks not lustrous as in 8. nigrescens. Form

moderately stout, the outlines regular. Dorsal behind ventrals, its free

border convex. Anal truncate. Distinguished from S. nigrescens by

tbe greater length and the shape of the head, and a diflerence in the

position of the dorsal. Head 3^ ; depth 3.f . D. 8 ; A. 8 ; scales 14-65-9.

Saltillo, Coahuila.

(Cheonda modesta Garman, Bull. Mus. Comp. Zool. viii, 92, 1881.)

103.—PIIOXIRfUS Agassiz.

Minnows.

(Agassiz, M^m. Soc. Nat. Hist. Neufchatel, i, 37, 1837: type Cyprimts phoximis L.=
Phoxwus l(vvis Ag. ; the common "Minnow" of Europe.)

Body stout. Mouth normal, without barbel. Teeth 2, 5-5, 2, or 2,

5-4, 2, hooked, without grinding surface. Scales usually small, little
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imbricated. Lateral line incomplete or wanting. Dorsal liu behind

veutrals. Anal basis short. Si)ecies of small size and brilliant colora-

tion ; found both in Europe and America. {<pi)^r^u^^ a minnow; from

9?(yc"s, taperinji:.)

"Scales very wiiiall, 75-90 in the lateral liue.

103. P. iioo?4:cCMS Ciipf.

Body short and thick, little compressed, the back little elevated.

Head very lari;e and broad, the muzzle blunt. Mouth moderate, quite

oblique, the lower Jaw projecting-; maxillary reaching to beyond front

of orbit; upper lip on the level of the middle of the pupil. Fins mod-

erate. Dorsal well backward, much nearer caudal than snout, some-

what behind ventrals. Pectorals large. Scales very small, almost

imbedded in the skin. Lateral line decurved, very short, not extend-

ing to ventrals. Back and belly scaly. Eye large, 3i in head. Color

very dark; back i^lain, almost black; a black band through snout and

eye to caudal; above this a pale band; below this abruptly white; belly

and lower lins crimson in spring males; pectorals dusky. Head 3|;

depth 44. D. 8; A. 8; scales 18-80-11; teeth 2, 4-5, 2. L. 3 inches.

Michigan to Iowa; not common.

(Cope, Cy\n\ Peiin. 186(), 375; Giintlier, vii, 5^47.)

"* Scales moderate, 40-45 in tlie lateral line.

404. P. flaniUlCUS .Jordan & Gill)ert.

Body moderately stout, slenderer and more compressed than in P.

neogmuH. Head rather short and deep, the upper outline rounded, the

muzzh^ rather blunt. Eye large, 3^^ in head. Mouth small, oblique, the

.jaws about equal, the uppei- lip on the level of the pupil, the max-

illary extending to the front of the orbit. Scales much larger and more

loosely iml)ricated than in tlu^ other species. Back and belly scaled.

Lateral line short, decurved, on 14 scales, not rea(5hing base of ventrals.

Fins small, the dorsal well backward. Back dark ; a black lateral baud,

formed of dark specks; above this a pale band
; the belly below this jjale;

bright scailet red in the males in spring. Head 4; depth 4. D. 8; A. 8;

scales 7-43-5 ; teeth 2, 4-5, 2. L. 2^ inches. Tennessee River.

(Jordan &. Gilbert, Man. Vert. E. U. S. ed. 2, 1878, 303; Jordan &. Brayton, Bull.

U. S. Nat. Mn8. xii, (U;.)

405. P. milncrianus Cope.

"Form elongate, chin slightly beyond upper lip. Pharyngeal teeth.

2, 5-4, 2. Scales in 15 longitudinal rows between the dorsal and ven-
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tral fius. Diameter of orbit equal to length of muzzle, aud entering

length of head 3i times. The latter enters the length to origin of the

caudal fin 4 times. The greatest depth enters the same 5^ times. The

dorsal tin originates above a point behind the entire base of the ven-

trals. Radii: D. I, 8; A. I, 8. The mouth is rather large, the extrem-

ity of the maxillary bone extending nearly to the line of the pupil of the

eye. The head is rather Hat above and wide, the parietal width being

about one- third the length between the last dorsal ray and the base of

the caudal. The distance to which the lateral line extends is unknown,

because the scales of the iiosterior part of the body are lost. Color

brownish olive above, below silvery; a black band, not well defined on

the borders, extends from the end of the muzzle to the base of the cau-

dal fin, where it terminates in a black spot; a reddish spot at the base

ofthe anterior dorsal rays; muzzle dark." (Cope.) L. 2J inches. Upper

Missouri Eiver. " This species diflers from P. neogceus in its slender form

and the small number of rows of scales."

(Cope, Amer. Nat. July, 1879, 440.)

*** Scales large, 35-40 in the lateral line.

400. P. pBiSes^etBiontis (Cope) Jot. & Gilb.

Body short and deep. Mouth very oblique, the jaws even, the maxil-

lary reaching front of the eye, which is rather large. Dorsal behind ven-

trals. Lateral line entirely wanting (in the typical examples; probably

more or less developed in the adult, perhaps complete, in which case

the species is a Telestes). Olivaceous; a broad plumbeous lateral band;

a dusky dorsal line; belly golden. Head 4; depth 3^. D. 7; A. 8;

scales 11-37 ; teeth 1, 5-4, 2. L. 1| inches. Beaver River, Utah. ( Cope.)

(CUnostomus pldefictUontis Cope. Proc. Araer. Phil. Soc. Phila. 1B74, 137: Gila

phlefjethonti-i Cope, Zool. Wheeler's Expl. ^Y. 100th Mer. v, 657.)

104.—L,EUCUS Heckel.

Roaches.

(Mi/Ioleucus Cope; ?Alfjansea Girard; not Lencus Kaup, 1824, a nominal genus of

Laridiv, the word Lencus being a misprint for Leucus.

)

{Leucos Heckel, Russeggers' Reiseu, i, 1038, 1843: type Lcucos cisaljnnus Heckel.)

Body stout, compressed. Mouth normal, oblique; no barbel. Teeth

4-5* or 5-5, hooked, with narrow grinding surface, the lower usually on

* Teeth 4-4 in the type of Leucvs tincella.
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a promiiieut raised prominence of the bone. Scales moderate. Lateral

line continuous, decurved. Anal basis short. Abdomen not comjiressed.

Intestinal caiial not elongate. Species numerous in Europe, Asia, and

America. This genus is very closely allied to the European Leuciscus

Cuvier, diU'ering in the presence of teeth 5-5 or 5-4, instead of G-5 or

G-0. The name finally to be adopted for this group, if admitted as dis-

tinct, is uncertain. (A;yz»;-, white.)

«. Tet'th 4-1,* witli entire edges. (Algansea GiravdA) '

407. JL. tiiicclla (Vul.) J. & G.

Body stoutish. Head heavy. Mouth moderate, oblique, the maxil-

lary not reaching to the eye. Jaws about equal. Eye rather small.

Caudal peduncle thick. Fins small, the caudal short. Dorsal just over

ventrals. Scales quite small, firmly attached and not closely imbricated,

HH in Mylochilus, etc. Coloration dark, plain; fins unspotted. HeadSf;

depth 3f ; scales 17-70-9; teeth 4-4. L. 6 inches. City of Mexico.

(Leuviscus tinceUu C. & V. xvii, 323; Giiather, vii, 244.)

aa. Toetli 4-5, with entire edges. (Alyloleucus Cope.t)

408. L. obesilS (Grd.) Jor.

Body stout. Head short, the muzzle not decurved. INIouth small,

oblique, terminal, the lower jaw somewhat projecting, maxillary nearly

reaching to orbit. Eye 4} in head
;
preorbital deeper than long. Color

dark; the belly silvery; the scales everywhere dusted with black specks;

a dusky lateral band. Head3f; depth 3 ?j. D. 9; A. 8; scales 12-58-7

(13-58-9, Cojjc); teeth 5-4. L. G inches. Utah Basin; abundant.

{AlijanMci ohcua Girard, Proc. Aead. Nat. Sci. Phila. 185G, 183, and U. S. Pac. R. R.

Surv. Fish. 239: Leuviscus obesus Giinther, vii, 244: Myloleuciis pulverulent us Cope,

Hayden's Geol. Surv. Mont. 1871, 475, 1872 ; Jordan «fc Henshaw, Rept. Chief Eug.

1878, App. NN. 192.)

409. Li. foriiiosus (Grd.) .Tor.

Very close to the next, and perhaps identical with it. Body a little

more slender, the scales smaller, and- profusely dotted with black as in

L. obesus. Head 3j|; depth 4. D. 8; A. 8; scales 10-53-G; teeth 5-4.

L. 4 inches. California.

{Algansea formosa GinxrH, Proc. Acad. Nat. Sei. Pliila. 18.56, 183: Lcuciscus formunun

Giinther, vii, 245; Jordan &, Henshaw, 1, c. 193.)

* In specimens examined ; the normal number is probably 5-4. If permanently 4-4,

Ahjansea may be regarded as a distinct genus.

t Girard, Proc. Acad. Nat. Sci. Phila. 18.5G, 184: tyjie Leuciscus Uncella Val. (A coined

name.)

tCoi)e, Hayden's Geol. Snrv. Mont. 1871, 47.5, 1872: type Myloleucus imhtrulentus

Qo\}Q= Alganaea ohesa Girard. (/^i^AoJ, grinder; Acfxo?, Leucus.)
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410. 1.. bicolor (Gnl.) Jor.

Body moderately stout. Head rather heavy, the muzzle very short

aud couical. Mouth moderate, very oblique, the jaws equal, the max-

illary reaching line of eye. Scales rather large. Lateral line decurved.

Eye rather large, 4^ in head. Color transparent, olivaceous; a distinct

XJlumbeous lateral band. Fins dusky-shaded. Scales with some brown

dots, but not profusely dusted with black specks as in the two preceding

species. Head 3|; depth 3f. D. 8; A. 7; scales 8-50-5 (11-48-5, Coj^e);

teeth 4-5. L. 5 inches. Steams of Oregon, Nevada, etc.

(Algansea bicolor Girard, Proc. Acad. Nat. Sci. PJiila. 1856, 183: Leuciscus bicolor

Giiuther, vii, 245: Myloleucus parovanus Cope, Zool. Wheeler's Expl. W. 100th Mer. v,

669; Jordan &. Hcushaw, 1. c. 193.)

411. Ij. anticus (Cope) Jor. & Gilb.

" Nearest to the foDiiosus of Girard, but differs in the much more pos-

terior position of the fins. In this the anterior base of the dorsal is

equidistant between end of muzzle and base of tail ; in anticus much

behind the median point. The ventral s are much nearer the caudal

than the chin; in theformosns the reverse is the case." Body moderate,

shortened behind. Caudal peduncle short, thick. Caudal fin short,

little forked. Mouth oblique, muzzle not reaching line of orbit. Eye

5 in head. Profile long, flat, descending ; dorsal outline arched. Pur-

plish slate above, yellow below; sides of head and edges of scales punc-

tulate. Head 3|. D. 8; A. 8; scales 10-50-G; teeth not described. L.

5 inches. Texas. (Cope.)

(Alj/ansea antica Cope, Proc. Acad. Nat. Sci. Phila. 1864,282.)

412. L.. Itoucardi (Giiuther) Jor. &. Gilb.

Body moderately elongate. Head thick, obtuse. Mouth broad, its

cleft not extending to the eye. Snout convex, the lower jaw included.

Eye moderate, 4i in head. Caudal fin moderately forked. Origin of

dorsal fin close behind that of the ventrals . Brownish; a bluish lateral

band, forming a faint caudal spot. Head 4 ; depth 4. D. 8; A. 9; scales

C-39-4 ; teeth 5-4. L. 3J inchei. Cuernavaca, Mexico. {Gunther.)

{Leuciscus boucardi Giinthei-, vii, 485.)

105.—©PSOPfiKODUS Hay.

(Hay, Proc. TI. S. Nat. Mus. 1880, 507: type Opsojxvodiis emilia': Hay.)

Form of Hi/bognathus. Mouth very small, almost vertical, its position

entirely anterior, with scarcely any lateral cleft. Teeth 5-5, with grind-

ing surface and serrated edges. Abdomen not compressed. Dorsal
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nearly over ventrals. Anal basis short. Lateral Hue complete. Intes-

tinal canal short. Peritoneum white. Small, {oifo-otico, to feed daintily;

o'cJou?, tooth.)

413. O. ciniliac Hay.

Body rather elongate, moderately. compressed, not elevated. Head

short, slender. ]Muzzlu blunt and rounded. Mouth very small and very

oblique, smaller than in any other of our Cyprinidcc, with scarcely any

lateral cleft ; its size, when opened wide, less than that of the eye. Man-

dible short and deep, strongly curved, jaws equal. Eye longer than

snout, 3 in head. Dorsal beginning over posterior rays of ventrals, nearer

snout than base of caudal. Pectoral very small, not reaching ventrals,

the latter to anal. Caudal peduncle long and slender. Anal short and

deep. Breast naked; 16 large scales before dorsal. Yellowish; sides

silvery; scales above dark-edged; a dark lateral band from snout to

caudal, above and below which are series of black dots; anterior rays

of dorsal dark; sometimes a black spot on the ijosterior rays. D. 9;

A. 8; scales 5-40-3; teeth 5-5, serrate. Eastern Mississippi.

(Hay, Proc. U. S. Nat. Mus. 1880, 507.)

106.—TRYCHERODON Forbes.

(Forbes, MSS. gen. nov. : type Tnjchcrodoii me<jaloj)s Forbes.)

Pharyngeal teeth in one row, 5-5 or 5-(>, strongly hooked, deeply

creuate, without masticatory surface. Lateral line imperfect. Dorsal

over ventrals. Intestine shorter than head and body. Peritoneum pale.

Thorax naked almost to ventrals. Mouth terminal, upper jaw protrac-

tile. No barbels. (-«y;/;/;d-, ragged; dJwv, tooth.)

414. T. Bueg^nlops Forbes, .spec. nov.

"A small, fusiform species, with a small, terminal, oblique mouth, a

very large eye, an imperfect lateral line, a narrow black lateral stripe,

a partly naked breast, and large fins. The dorsal has a large dusky

black blotch on the IVont rays. The depth is contained from -I to 5

times in the length without caudal ; the head 4^ to 5 times. The eye

is longer than the snout, and goes but 2^ times in the head. Its verti-

cal diameter equals the interorl)ital space. The mandible scarcely

reaches a vertical from the anterior border of the nostril, and falls far

short of the orbit. The lateral line is variously imperfect ; sometimes

present only on the first 4 or 5 scales, and sometimes extending,

with numerous interruptions, to the middle of the caudal peduncle. It
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is slightly decarved when present on the anterior half of the bod^-.

The eandal fin is long and very deeply furcate. It is contained 3^4
times in head and body, and the median rays are about two-fifths the

length of the longest. The dorsal is high, its longest ray reaching nearly

or quite half the disttince from front of dorsal to tail. The front of the fin

is a little nearer nose than caudal. The pectorals extend about three-

fourths the distance to the veutrals, and the latter nearly or quite attain

the vent. D. I, 7 or 8 ; A. I, 7 or 8; scales 5, 38-40, 4, with 15 or 16 rows

before dorsal. The pharyngeal bones are thin, and suddenly and

broadly dilated at outer third, this part of the bone being nearly 3 times

as wide as the inner, and in shap(^not unlike a horse's jaw-bone. The

odontoid process is unusually distinct and high. The teeth are very

slender, strongly hooked, and sharply and irregularly crenate, the edges

lui ving a spinose appearance. The scales are crowded, higher than long,

and wanting on the anterior half or two-thirds of the breast. Color in

alcoliol yellowish brown, with a faint silvery lustre on sides. A narrow,

blaclc band, about one scale wide, extends around the nose, through the

upper half of the eye, to the tail, terminating therein the most highly col-

ored specimens in a narrow vertical bar. The scales above the lateral

band are all dark-edged. In all the specimens the dorsal shows a large

snl>median blotch in Iront, crossing about 4 rays. In one this blotch is

so enlarged as to include the whole anterior half of the fin, except a

small space at base, and a second blotch extends similarly across the 3

posterior rays, leaving only a narrow pale vertical stripe between.

Length of largest specimen 2^ inches. Several specimens from the

Illinois Eiver at Pekin and Peoria, and from Mackinaw Greek." {Forbes.)

107.—JVOTEMIGOIVUS Kaliuesqiie.

Golden Shiners.

{Slilbe DeKay.)

(R:Uin('S(iUt', Joiiru. do Physique, do Cliymic ct cT'Histoire Naturelle, Pari^, 1819, 421

:

type Xofemifjonus auraiiif: Raf. =: Cypriims chriisolcncus Mitch.)

Body subelliptical, strongly compressed, both back and belly curved,

the curves different; back narrowly compressed ; belly behind ventral

fins forming a keel, over which the scales do not pass. Tail not keeled.

Head small, conic. Mouth small, terminal, oblique, normal, without

barbels. Scales rather large. Lateral line continuous, strongly de-

curved. Dorsal fin inserted behind the ventrals. Anal fin with its

base somewhat elongate, of from i> to 18 rays. Teeth 5-5, hooked, with
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grinding snrface, the edges of wliicb are more or less crenate. Alimen-

tary canal short, tbougli rather longer than the body. 8ize rather

large. As here understood, Notemifjonm difft?rs from tlie European

Abramis (Bream).oidy in the much shorter anal fin—from t) to I'O rays in-

stead of 30 to 40. All its species are American. There is much varia-

tion in the length of the anal and in the form of the mouth among the

species left in Abramis, and a reunion or a different division of the

group may be necessary, (vwro-, back; vj/xi, half; yovo::, angle; the

back being almost cariuated.)

* Insertion of dorsal midway of body or nearer snout tlian base of caudal.

tAual rays 9 or lU.

41i5. N. g:ai'dOEiBeus (C. & V.) Jor.

Body modera tely elongate, compressed. Head obtuse. Isthmus small.

^fouth small, oblique, the lower jaw included. Eye 4 in head. Dorsal

nearly midway of body, little behind ventrals. Olivaceous. Head 5.^;

depth 3i|. D. 10; A. 9; teeth 5-5, with grinding surface and serrated

edge. Scales 7-39-3. ISouth Carolina. One specimen known.

{Lciiciscus gardoneus Cuv. & Val. xvii, 310: Chondrostoma gardoneuni Cope, Trans.

Anier. Phil. Soc. Phila. 1866, 395: Lcuciscus gardoueus Giiuther, vii, 258.)

416. N. lucidlis (Grd.) Jor.

Body rather elongate, subfusiform. Head moderate. Snout subcon-

ical, tapering. Mouth somewhat oblique, larger than in the other spe-

cies, the maxillary reaching eye. Eye large, 3.^ in head. Dorsal nearer

tip of snout than caudal. Scales rather large, much deeper than long.

Grayish above, yellowish beneath. Head 4^. D. 8 ; A. 10. Canadian

Eiver. (Girard.)

(Luxilus lucidus Grd. Proc. Acad. Nat. Sci. Phila. 1856, '2U3, and U. S. Pao. R. K.

Surv. X, 282.)

tt Anal rays about 13.

417. IV. Icptosonius (Grd.) Jor.

Body rather elongate, slender, the back elevated. HejMl small and

short, its profile continuous with that of the back. Mouth small, quite

oblique, the maxillary not reaching the front of the large eye. Eye 3^

in head. Insertion of dorsal tin about midway between snout and base

of caudal. Anal iin high and long. Bluish, silvery below. Head 5;

depth 3,^. I). 0; A, 13; Lat. 1. 55. Texas. {Girard)

{LhxUuh lepioHomiis (ird. Proc. Acad. Nat. Sci. Phila. 1856, 20:5, and T''^. S. Mex.
Bound. Surv. Ichth. 60: Ahramift? leptoHomun Giiuther, vii, 306.)

** Insertion of dorsal nearer l)asr of caudal than snout.

a. Anal ravs about 11.
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'118. IV. occideiitaiis (Baird & Girard) Jordan.

Body moderately elongate. Snout subcouical, rather tapering.

Moutli oblique, the maxillary not reaching orbit. Eye large, 4 in head.

Brownish above ; sides silvery ; the belly speckled with gray. D. 10

;

A. 11. Tulare Valley, California. {Girard.)

{LcHcosomiis ocddentalis Baird & Girard, Proc. Acad. Nat. Sci. Pbila. 1854, 137 : Lux-

ihis occidentalis Girard, U. S. Pac. R. R. Surv. x, 280: Abramis occidenialis Giintlier, vii,

;505.)

art. Aual rays about 13 (12-14).

419. I¥. chrysoleticus (Mitch.) Jor.

—

Golden Shiner ; Bream.

Body moderately elongate, strongly compressed. Head short, sub-

conic, compressed, the profile somewhat concave. Mouth small, ob-

lique, the upper lip on the level of the upper part of the pupil, the max-

illary not reaching the front of the eye. Eye moderate, about 4 in head.

Fins medium. Color clear greenish above; sides silvery, with bright

golden retlections; fins yellowish ; the tips of the lower tins sometimes

orange in spring males. Head 4^ ; depth 3. D. 8 ; A. 13 ; scales 10-

51-3; teeth 5-5. L. 12 inches. Xew England to Dakota and Texas;

everywhere abundant in bayous and weedy ponds. One of the most

familiar and characteristic of our Cyprinidoi.

{Ciiprinus chrysoleiicaa Mitch. Rept. Fish. N. Y. 1815, 23: Abramis versicolor DeKay,
N. Y. Fauna, Fish. 191: Leucosomus americanus Storer, Fish. Mass. 283: Stilbe amerieana
Cope, Cypr. Peuu. 1866, 389 : Leuciscus, Leucosomus, Luxilus, Plargijrus, Siilbe, Siilbius,

or Abramis americanus of various authors (not Cijprinus americanus L.): Luxilus seco

Girard, Proc. Acad. Nat. Sci. Phila. 1856, 203: Abramis americanus Giinther, vii, 305;
Jordan, Bull. U. S. Nat. Mus. x, 65.)

a. Anal rays about 16 '(15-18).

420. ]\. americanus (L.) Jov.—Southern Bream.

Body moderately elevated, very strongly compressed. Head rathei

broad and flat between the eyes. Mouth small, quite oblique, the max-

illary barely reaching the eye. Eye very large and prominent, anterior,

about 3 in head. Dorsal fin short and very high, almost falcate, well

back. Anal fin high and long. Scales rather large, the lateral lint

running very low. Color pale olive, with silvery lustre ; lower fins red

in the males in spring. Head 4J; depth 3^. D. S; A. 16; scales 8-43-

2; teeth 5-5. L. 12 inches. Elvers of the South Atlantic States; locally

abundant.

{Ciiprinus americanus Linn. Syst. Nat.: Leuciscus hosci Cuv. & Val. xvii, 313: Xotc-

migonus ischanus Jordan, Ann. Lye. Nat. Hist. N. Y. 1876, 364; Jordan, Bull. U. S.

Nat. Mus. X, 65.)
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lOS.—RICHARDSONIIJS Giiard.

(Girard, Proe. Acad. Xat. !^ci. Phila. 18.jG, 201: type Ci/jjrinus haJteatus Rich.)

Body oblong- or elevated, strongly compressed. Head rather small.

Mouth terminal, oblique, jaws normal ; no barbels. Teeth 2, 5-5, 2,

or 2, 5-4, 2, hooked, without grinding surface, the edges entire. Gill-

rakers very small. Belly compressed behind ventral fins, the s(;ales

passing over its edge. Back of tail not keeled. Scales rather small.

Lateral line continuous, decurved. Dorsal fin well behind the ventrals.

Anal basis elongate. American j closely related to the European genus

Alhurnus. (Dedicated to Sir John Kichardson.)

421. R. balteiitMS (Rich.) Grd.

Body strongly compressed and somewhat elevated. Head small, the

snout rather short and conical. Mouth terminal, oblique, the lower jaw

slightly projecting beyond the upper. Eye large, 3.J iu bead. Colora-

tion plain, the sides bright silvery, crimson in males in spring. Anal

and caudal large. Dorsal low, much behind ^'entrals. Base of anal 4^

in length. Head 4J; depth 3^. D. 10; A. 17 or 18; Vert. 40; Lat. 1.

13-U2-G; teeth 2, 5-4, 2. Columbia Eiver and northward ; abundant.

{CiujriiiuH {Abrami>i) halteatus Ricliardsou, Fauna Bor.-Amer. iii, ^01: liichanhoniuH

haltvatus (Jid. U. S. Pac. R. R. 8iirv. x, 278: Ahramis halteatus Giiiitlicr, vii, I'OO.

)

422. R. R»teralis Grd.

Body slenderer and less comi)ressed. Mouth moderate, terminal, ob-

lique, jaws equal. Anal basis 5^ in length. Blackish above; a dark

lateral band; the iutersi^ace and belly pale; crimson in males in sum-

mer. Head 4^; depth 3=|-4. D. 10; A. 14; scales 13-55-G; teeth 2,

.')-5, 2. Columbia River and streams about Puget Sound.

( lUchardsonius lateralis (ird. Proe. Acad. Nat. Sci. Phila. 185(5, 202, and U. S. Pac.

R. R. Snrv. Fish. 279: Abramis lateralis Giinther, vii, 309.)

10f>.—L£PIDOITI£:»A Cope.

(Cope, Proe. Aincr. Phil. Soc. Phila. 1874, 131: typo Lepidomeda vittata Co\h\)

Body elongate. Mouth' terminal, without barbels. Teeth 2,4-4, 2,

hooked, without gTinding surface. Scales small. Lateral line (com-

plete. Dorsal fin with a strong spine, composed of two, the posterior

recein'd into a longitudinal groove of the anterior. Inner border of the

ventral fins adherent to the body. Dorsal fin inserted behind the ven-

trals. Anal basis short. Size small. {Ai-idn-, scaly ; Meda.)



252 CONTRIBUTIONS TO NOETH AMERICAN ICHTHYOLOGY IV.

423. L.. vittafa Cope.

Body rather stout. Head wide and flat above, slightly depressed be-

hind the eyes. Muzzle obtuse, not prominent. Mouth terminal, ob-

lique. Eye 3f in head. Scales small, covering the whole body exce^jt

the space behind the pectorals ; 26 series above the lateral line and 56

in front of the dorsal. Preorbital bone trepezoidal. Second dorsal

spine as long as the first, g-nd wider. Dorsal rays somewhat enlarged

and ossified. Pectoral rays scarcely enlarged. Color silvery ; a lead-

colored lateral band and a black dorsal band. Head 3| ; depth 4|. D.

II, 7 ; A. 9 ; teeth 2, 4-4, 2, L. 3^ inches. Colorado Chiquito Eiver,

Arizona. (Cope.)

(Cope, Proc. Amer. Phil. Soc. Phila. 1874, 131, and Zool. Wheeler's Expl. W. 100th

Mer. V, 64'2.)

424. L<. jarrovii Cope.

Body more elongate. Mouth nearly horizontal,Jower jaw somewhat

projecting. Eye larger than in L. vittata, 3^ in head, the maxillary

reaching its anterior border. Spines slender. Scales very small and

difficult to detect, 51 series before the dorsal fin. Olivaceous ; a median

black vertebral band ; sides silvery ; bases of ventral fins red. Head 4;

depth 5. D. 11, 7; A. 9; teeth 2, 4-4, 2, L. 3 inches. Colorado Chi-

quito Eiver, Arizona. {Cope.)

(Cope, Proc. Acad. Nat. Sci. Phihi. 1874, 133, and Zool. Wheeler's Expl. W. 100th

Mer. V, 643.)

110.—MEDA Girard.

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 191: type Medafulgida Grd.)

Body elongate. Mouth terminal, normal, no barbels. Teeth 1,4-4, 1,

hooked, without grinding surface. Body entirely scaleless. Fins as in

Lepidomeda. Size small. {Meda, a classical feminine name, of no con-

ceivable apijlication to these singular fishes.)

425. in. failg^Ma Grd.

Body slender, elongate, compressed. Head elongate, subcouical,

the snout rounde<l. Mouth large, subterminal, slightly oblique, the

lower jaw included, maxillary extending to below orbit. Second dorsal

spine highest ; dorsal behind ventrals. Coloration silvery. D, II, 7 ; A.

8 ; teeth 1, 4-4, 1. Eio Gila. (Girard.)

(Girard, Proc. Acad. Nat. Sci. Phila. 1856, 191; Giinther, vii, 263.)
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111.—PLAGOPTEKUS Cope.

(Coj>e, I'roc. Aiucr. Phil. Soc. Pliilii. 1874, 301: type Plagoptvrus nrgenlissiinus Copo.)

Body slender. Mouth terminal, a barbel at the extremity of the max-

illary. Teeth 2, 5-4, 2, hooked, without grinding surface. Body en-

tirely scaleless. Fins as in Mcda and Lcjn/lovnda. f^\zo. small, {-^.^rrj,

wound; -rziiov, fin; in allusion to the armature of the dorsal fiu.)

426. P. ai'g'CDJtissiiniis Cope.

Body slender. Head rather broad, the muzzle slightly depressed, over-

hanging the rather small, horizontal mouth. Lips thin, the maxillary

reaching front of eye. Eye moderate, 4^ in head. Dorsal tin entirely

behind veutrals, the first S])ine curved, longer than the second ; soft

rays of the dorsal thickened and ossified at base ; fifth ray of the ven-

tral bound to the abdomen by a membrane for nearly its whole length;

pectoral rays osseous at base. Lateral line complete, slightly deflexed.

Color clear silvery ; dorsal region dusky, with minute black dots. Head

4; depth 6. D. II, 7 ; 'A. 10; teeth 2, 5-4, 2. L 2h inches. San Luis

Valley, Western Colorado. {Cope.)

(Cope, Proc. Ainer. Phil. Sw. Phihx. 1874, 130, jiud Zool. Wheeler's Expl. W. 100th

Mer. V, 640.)

112.—CARASSIUS Nilssou.

Crucian Carps.

(Nilsson, ProiUoiuus : type Cijprinun caratislii>i L. ^= Curassiua vulgaris Nilss.)

Body oblong, compressed, and elevated. Mouth terminal, without

barbels. Teeth 4-4, molar, l)ut compressed. Scales large. Lateral

line continuous. Dorsal fin very long, with the third ray a stout spine,

which is serrated behind
;
anal short, with a similar spine. Ventrals

well forward. Large species of the fresh waters of Euro])e and Asia;

often domesticated. {Carassiufi, a latinization of the vernacular names

of the Eurojiean Crucian Carp, Karass or Karausche.)

427. €. aiiratiis (L.) Blecker.— ^'oW-A'.s//.

Body stout, covered with large scales. Dorsal and anal fins with the

spines strong, coarsely serrated. Coloration olivaceous, usually orange

or variegated in domestication. I). II, IS; A. II, 7; Lat. 1. 20; teeth

4-4. L. 12 inches. China and ,F;i|)an ; introduced everywhere as an

aquarium fish, and now naturalized in many of our eastern streams.

The variations are innumerable.

{Ciiprinus auratuH Liuna-us, Sy«t. Nat. ; Giiuthcr, vii, 32.)
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113.—CYPBIIVUS Liuuseus.

Carps.

(Artedi ; Lmnteus, Syst. Nat.: type Ci/prinus carpio L.)

Body robust, compre.ssed, resembling that of the Buffalo-fish. Mouth

moderate, anterior, with four long barbels. Snout blunt, rounded.

Teeth molar, broad and truncate, 1, 1, 3-3, 1, 1. Scales large. Lateral

line continuous. Dorsal fin very long, with a stout spine, serrated

behind; anal fin short, also with a spine. Large fishes of the fresh

waters of Asia: introduced into Europe and America as food-fishes.

(xuTTfHxi^, the ancient name of the Carp.)

I

42§. C. carpio L.

—

Carj).

Body stout, more or less compressed, heavy anteriorly. General

color olivaceous. D. Ill, 20; A. Ill, 5; scales 5-38-5; teeth 1, I, 3-3,

1, 1. L. 18 inches or more. Fresh waters of Central Asia; introduced

as a food-fish into Europe and America. In "domestication it has run

into many varieties, distinguished by differences in form, squamation,

and development of the fins.

(Liumeiis, Syst. Nat.; Giinther, vii, 25.)

Family XXXII.—CHARACINID^.

{The Gharacins.)

Body variously formed, covered with cycloid scales. Head naked.

Margin of upper jaw formed mesially by the premaxillaries and later-

ally by the maxillaries; no barbels; premaxillaries not protractile.

Teeth various, often incisor-like, often wanting. Branchiostegals usu-

ally 3. Gill-membranes united to the isthmus or not. No pseudo-

brauchiiB. Gills 4, a slit behind the fourth. Lower x^haryngeals not

truly falciform, but more or less curved, armed with small, sometiuies

villiform, teeth. Adipose tin usually present (absent in Erythrinincc).

Pyloric cuica usually numerous. Air-bladder transversely divided into

two portions, and communicating with the organ of hearing by means

of auditory ossicles, as in the Cyprinidw. Anterior vertebrae coalesced

and modified. A very large family of 60 genera and 300 species, inhab-

iting the fresh waters of South America and Africa, where they take
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the place of the Salmonidce aud Cyprinidcvoi the Xorthern Hemisphere.

A single species reaches the United States.

{CharacUtidw Giiuther, vii, 278-380.)

"Adipose fin present,

t Dentition complete in both jaws; gill-openings wide, the membranes not at-

tached to the isthmns ; nasal openings of each side close together; teeth

compressed, notched. {Tclragonoptannce.)

tAnal fin elongate (rays 20-50); belly in front of ventrals rounded
;
preniaxilluTV

teeth in a double series; a single series of teeth in lower .jaw, with no coniciil

teeth bellind it ; no canine teeth; gill-rakers seti form.. Tktraooxopterus, 114.

114.—TETRAGONOPTERUS Cuvier.

{Aatyanax B. & G. ; Facihtrklithns Gill.)

(Artedi; Cuvier, M^m. du Mus. iv, 455, 1818: type Tctragonopterus argcnteus Cuv.)

Body oblong or elevated, comin-essed, covered with moderate scales.

Belly rounded. Cleft of mouth medium. Anterior teeth strong, incisor-

like; lateral teeth small. Premaxillary and mandibular teeth subequal

in size, with a compressed, notched crown, the former in a double, the

latter in a single, series. Maxillaiy with few teeth. Nostrils of each

side close together, separated by a valve only. Lower pharyngeals very

slender, curved, approaching the form in Cyprinidce^ armed with a single

series of slender, hooked teeth. Gill-openings wide, the membranes

free from the isthmus and from each other. Gill-rakers setiform. Dor-

sjil lin midway of body, ab&ve or just behind ventrals. Anal tin long.

Species about 40, in all the warmer parts of America. [r—jidyurM,^^

four-angled ; -z^pw^ tin or wing; of no special application to this group,

the original word used by Klein and Artedi being Teira(ionoptrm.)

a. Hody oblong, moderately elevated, the depth less than half length. {Jsli/anax Baird

& Girard.*)

429. T. arg^eiitatiis (Baird & (iirard) J. & G.

Olivaceous; a broad silvery band along sides; a black spot at base of

caudal, I'unning uj) on tlic tin. Body oblong, compressed. SiumiI blunt,

lower jaw included. Dorsal inserted above ventrals. Pectorals reach-

ing ventrals, the latter to vent. Head 4 in length; de])tli 'A. 1). 10; A.

21; scales ()-.>8-G. Arkansas to Mexico; probably abundant; the north-

ernmost representative of the family.

(Aatyanax argcntatnit B. &. G. Proc. Acad. Nat. Sci. Phila. vii, 27, 18.'')4: Axiyanax

argenfatiis Grd. U. S. Mex. Bound. Surv. Ichth. 74; GUnther, v, :J80.)

* Baird & Girard, Proc. Acad. Nat. Sci. Phila. vii, 26, 18.54 : type Aatyanax argentaUis

B. &, G. (adTi'dva^, a son of Hector.)
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Order M.-ISOSPONDYLI.
{The Isospondylous Fishes.)

Parietals present. Symplectic present. IVo iuterclavicles. A. prsecor-

acoid arch. Anterior vertebrte simple. No auditory ossicles. Pharyn-

geal bones simple above and below, the lower not falciform. Gills 4, a

slit behind the fourth. A Yery large group, i^resenting many modifica-

tions of structure. (f<7o^, equal; ^-ovJu/oc, vertebra.) *

{J'ht/sostomi. Giintlier, part.)

ANALYSIS OF FAMILIES OF ISOSPONDYLI.
* Tail diphycercal.

a. Lateral marj^ins of upper jaw formed by the luaxillaries.

b. Adipose liii iioiie: no plionplioresceut spots; body usually scaly; head naked;
throat without barbel,

c. Lateral line present.

d. Gular plate none.

<'. Air-bladder none ; dorsal posterior, opposite anal and similar to it ; mouth
small, Avith small, pointed teeth; deep-sea fishes.

AlepocephalidyE, 33.

ee. Air-bladder present ; dorsal in front of anal.

/. Mouth small, horizontal
;
posterior part of tongue and the roof of the

mouth covered with coarse, paved teeth. ..Albulid^:, 34.

J'f. Mouth larger, oblique; teeth all pointed; those on the tongue large.

Hyodontid.e, 35.

dd. Gular plate present ; mouth large ; teeth all pointed Elopid^, 36.

cc. Lateral line obsolete.

(f. Mouth terminal, large ; maxillary iu three parts, mostly broad.

Clupeid^, ^57.

f/g. Mouth small, inferior ; maxillary short and narrow ; not in three

parts DOROSOMATID^, 38.

(/[ig. Mouth very large, subinferior; maxillary very narrow, produced

backward Engraulidid^, 3'J.

bh. Adipose fin present (rarely absent, and the body with phosphorescent spots).

h. Throat with a long barbel ; scales very small or wanting ; mouth

largo Stomiatid^, 4.^).

hh. Throat without barbel.
_

i. Sides with phosphorescent spots; oviducts present; deep-sea

fishes.

j. Pseudobranchiie none ; body scaly ChauliodontiO/E, 44.

jj. Pseudobranchite present ; body na.ked. .Sternoptyciiid^e, 43.

a. Sides without phosphorescent spots; oviducts none.

S.\LMOMl).K, 4().

aa. Lateral margius of upper jaw, like the anterior margin, formed by the premax-

illaries ; adipose fin usually present.

k. Premaxillaries short, with villiform teeth ; mouth small

;

bones of head cavernous ; scales ctenoid. .Percopsidj^, 47.

kk. Premaxillaries elongate; mouth large; bones of head not

cavernous; scales mostly cycloid.

I. Dorsal short, nearly median ; body scaly .. Scopelid.^3, 42.

II. Dorsal short, posterior: body scaly.. Paralepididjl, 41.

III. Dorsal occupying nearly the whole length of the back;

body naked Alepidosairid.e, 40.
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Family XXXIIL—ALEPOCEPHALID.E.

Body oblong, compressed, covered with thin cycloid or keeled scales,

or witli naked, jn'ickly skin. Head naked. Lateral line developed. No

barbels. Mouth moderate or large. IMargin of the ui)per jaw formed

by the premaxillaries and the maxillaries, the former being placed along

the npper anterior edge of the latter. Teeth feeble. Opercular aji-

paratus complete, its bones thin. Ko adipose fin. Dorsal fin long

and low, posterior, inserted opposite the anal; ijectorals short, i)laced

rather high ; ventrals usually well back, sometimes wanting. Gill-open-

ings very wide, the membranes free from the isthmus. Pseudobranchiai

present. No gular plate. No air-bladder. Stomach curved, without

blind sac. Pyloric coeca in moderate number. Fishes of the deep seas;

but one species known until recently. Lately 3 genera and 7 species

have been described from the abyssal fauna3 of the mid Atlantic and

Pacific.

(Alepocephalidai Giintlier, vii, 477.)

a. Scales cycloid ; dorsal and anal subequal, opposite each other; mouth small
;
jaws

nearly even; small teeth in jaws, vomer, and pahitines.ALEPOCEPHALUS, 115.

115.—ALEPOCEPI1AI.US Risso.

(Risso, Mem. Acad. Nat. Sci. Tvirin, xxv, 270, 1.^20: type Alepocephahts rosfraUiH Risso.

from the Mediterranean.)

Body oblong, compressed. Mouth rather small, the snout somewhat

prolonged. Jaws nearly equal in front ; a series of small teeth in each

jaw and on the vomer and palatines. Eye very large. Gill-membranes

entirely separate. Branchiostegals G. Opercular bones thin. Dorsal

low and rather long, with a scaly base, opposite and similar to the

anal. Pectorals and ventrals rather small. Caudal moderatelj' forlvcd.

Scales rather large, thin and cycloid. Deep-sea fishes of the Atlantic

and ^Mediterranean. («, privative; ).£-i-, scale; r.-cpali]^ head.)

430. A. bairdii Goode & Bran.

Uniform indigo-blue, the color extending to the inside of the mouth

and the gill-membranes. Body rather elongate. Head moderately

compressed, subcorneal, the lower jaw included. Maxillary extending

nearly to below middle of eye. Eye large, as long as snout. Dorsal

slightly in advance of anal. Head 4^ in length; depth %. I). 2L*; A.

25 ; p. 1L>; V. T, 9 ;
pyloric caca 15; B. C; scales 7-05-1 1. L. 24 inches,

(^rand Banks; dredged at a depth of 200 fathoms. {Goodc tO Bean.)

(Goode &. r.oan, Proc. U. S. Nut. Mns. ii, 5j, l^'ro.)

Bull. Nat. Mus. No. IG 17
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Family XXXIV.—ALBULID^.

{The Lady-Jishes.)

Body rather elongate, little compressed, covered with rather small,

brilliantly silvery scales. Head naked. Snout conic, siibquadraugvilar,

shaped like the snout of a pig, and overlapping 'the small, inferior, hor-

izontal mouth. Maxillary rather strong, short, with a distinct supple-

mental bone, slipping under the membranous edge of the very broad

preorbital. Premaxillaries short, not protractile. Lateral margin of

upper jaw formed by the maxillaries. Eye large, median in head, with

a bony ridge above it, and almost covered by an annular adipose eye-

lid. Opercle moderate, firm. Preopercle with a broad, flat, membra-

naceous edge, which extends backward over the base of the opercle.

Pseudobranchice present. Gill-rakers short, tubercle-like. Gill-mem-

branes entirely separate, free from isthmus. Branchiostegals about

1^4. A fold of skin across gill-membranes anteriorly, its j)osterior free

edge crenate. No gular plate. Both jaws, vomer, and i^alatines with

bands of villiform teeth. Broad patches of coarse, blunt, paved teeth

on the tongue behind and on the sphenoid and pterygoid bones. Lat-

eral line present. Belly not carinate, flattish, covered with ordinary

scales. Dorsal fin moderate, in front of ventrals, its membranes scaly.

No adipose fin. Anal very small. Caudal widely forked. Pyloric coeca

numerous. A single species known, found in all warm seas.

{Clupeidw gvouii Alhalina Giintlier, vii, 468, 469.)

116.—ALBUL.A Grouovins.

(Gronovius; Blocli & Schnoidcr, Syst. Iclith. 1801, 432: type Alhula conorhynchus

Blocli & Scbueider =i?sox vulpes L.)

Characters of the genus included above. (Latin alhus^ white.)

431. A. vulpes (L.) Goodc,

—

Lady-fish; Bone-fish.

Brilliantly silvery; olivaceous above; back and sides with faint streaks

along the rows of scales ; fios jilain ; axils dusky. Upper lobe of

caudal the longer. A band of peculiar, elongate, membranaceous

scales along middle line of back; accessory ventral scale large. He;id

3f; depth 4. D. 15; A. 8; scales 9-71-7. L. 18 inches. Cape Cod to

Southern California and East Indies; abundant in tropical seas. Not

much valued as food, but beautiful and gamy.

{Esox vulpes L. Syst. Nat. : Alhula conorhyuchus Giinther, vii, 468.)
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Family XXXV.—IIYODONTID^.
(
The Moon Eyes

)

Body oblong, compressed, covered with moderate-sized, brilliantly

silvery, cycloid scales. Head naked, short, the snout blunt. Mouth

moderate, oblique, terminal, the jaws about equal. Premaxillaries not

protractile. Maxillary small, slender, without evident supplemental

bone, articulated to the end of the premaxillary, and forming the lat-

eral margin of the upper jaw. Dentition \&rj complete. Premax-

illary and dentary bones with small, Avide-set, cardiform teeth. Max-

illaries with feeble teeth. A row of strong teeth around the margin

of the tongue, the anterior canine and very strong ; between these is a

band of short, close-set teeth. Vomer with a long, double series of close-

set, small teeth. Sinnlar series on the palatines, sphenoid, and ptery-

goids. Sides of lower jaw fitting within the upper, so that the denta-

rics shut against the palatines. Eye very large, the adipose eyelid not

much developed. Preorbitals very narrow. Nostrils large, those of

each side close together, separated by a flap. Gill-membranes not con-

nected, free from the isthmus, a fold of skin covering their base. jS^o

gular plate. Branchiostegals 8-10. Gill-rakers few, short and thick.

PseudobranchiaB obsolete. Lateral line distinct, straight. Belly not

serrated. Dorsal fin rather posterior. Anal elongate, low. Ventrals

well developed. Caudal strongly forked. No adipose fin. Stomach

horseshoe-shaped, without blind sac; one pyloric ccecum. Air-bladder

large. No oviducts, the eggs falling into the cavity of the abdomen

before exclusion. A single genus, with 3 known species, inhabiting

the fresh waters of North America.

{UiiodontidcB Giiuthcr, vii, 375, 370.)

1 E y.—Il¥ODOM Lo Sueur.

Moon Eyes.

{niodon Le Sueur, Jonrn. Acad. Nat. Sci. Pliila. i, 3G4, 1818: tyiie Hiodon terg'mis Le
Sueur.)

Generic characters included above. {vosiSrj:;, hyoid; (hWv, tooth;

"hyoid" is the bone shaped like the letter r, forming the base of the

tongue.)

* Belly in front of ventrals strongly carinatcd ; dorsal rays (dovolopcd) 9.

432. II. alosoidcs (Raf.) J. & G.

Body closely compressed, becoming deep in the adult. Eye mod-

erate, smaller than in other species, about 3i in head, the maxillary
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reaching to beyoucl its middle. Caudal peduucle rather stouter than in

R. tergisus, and the fin not so deeply forked. Back less arched and

snout blunter than in the other species, the mouth larger and more

oblique. Pectorals longer and veutrals shorter than in H. tergisKs,

Belly cariuated both before and behind ventrals. Bluish ; sides silvery.

with golden lustre. Head 4J; depth 3.^. D. 9; A. 32; scales 6-56-7.

Ohio Eiver to the Saskatchawan ; common northward.

{Ampliiodon alosoides Raf. Journ. Phys. Paris, 1819, 421: Hyodon chrympsis Richard-

son, Fauna Bor.-Amei'. iii, 232, 1836: Hyodon chrysopsis iorAsun, Ball. U. S. Nat. Mus. x,

68, 1877: Hyodon ampliiodon Raf. Iclitb. Oh. 1820, 42.)

* Belly in front of ventrals not carinatecl; dorsal fin with 11 or 12 developed rays,

t Belly behind ventrals carinated,

433. II. tergiSHS Lo Sueur.

—

Moon Eye ; Toothed Herring.

Body oblong, moderately compressed. Eye large, 3 in head, the max-

illary barely reaching its middle. Pectoral fins not reaching ventrals,

the latter just short of vent. Belly behind ventrals somewhat carinate.

Color silvery, olive-shaded above. Head 4J; depth 3. D. 12; A. 28;

scales 5-55-7. L. 12 inches. Great Lakes and Mississippi Valley;

abundant in our larger streams. One of our handsomest fishes; not

valued as food.

(Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 364, 1818: Hiodon clodalus Le Sueur, 1. c.

367: Cyprinns (Abramis?) smithi Rich. Fauna Bor.-Amer. iii, 110; Giinther, vii, 375;

Jordan, BuU. U. S. Nat. Mus. s, 68, 1877.)

H Belly nowhere carinated.

134. H. selenops Jordan & Bean.

Body more elongate, little compressed, not elevated. Belly nowhere

carinate. Eye very large, 2J in head. Pectorals not reaching nearly

to ventrals. Clear silvery. Head 4^; depth 4. D. 12; A. 27; Lat. 1.

50. Cumberland Eiver and southward.

(Jordan & Bean, Bull. U. S. Nat. Mus. x, 68, 1877.)

Family XXXVI.—ELOPID^.

{The Big-eyed Herrings.)

Body elongate, not much compressed, covered with cycloid scales.

Head naked. Mouth broad, terminal, the lower jaw prominent. Pre-

maxillaries not protractile, short, the maxillaries forming the lateral

margins of the upper jaw. Maxillary composed of about three pieces,

extending backward beyond the eye. An elongate bony plate between

the branches of the lower jaw (like the gular plate in Ainia). Bands
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of villiform teeth iu both jaws aud ou vomer, paUitiues, pterygoids,

tongue, aud base of skull. No large teeth. Eye large, with au adipose

('\elid. Gill-membraues entirely sei)arate, free from the isthmus.

Branchiostegals numerous (20-35). Gill-rakers long and slender.

Pseudobranehiie present or absent. Belly not keeled nor serrated,

covered with ordinary scales. Lateral line present. Dorsal fin over

or rather behind ventrals. Caudal fin forked. Xo adipose fin. Pyloric

coeca numerous. Two genera, not much alike, with 4 or 5 species, widely

distributed, sometimes entering fresh waters.

{Cliipcidcc group Elopina Guuther, vii, 469-472.)

*Body elongate, covered witli small scales; aual fiu smaller than dorsal. (Elojibiw.)

a. PseudobraucliiiB i)re8eut Elops, 118.

*
' Body oblong, covered with large scales ; anal tin larger than dorsal. {MefjaJoptnw.)

h. PseudobrancMte obsolete Megalops, 119.

11§.—EL.OPS Linn;eu8.

Big-eyed Herrings.

(Linnajus, Syst. Nat: type Eloi)s saurus L.)

Body elongate, covered with thin, small, silvery scales. Dorsal fin

slightly behind ventrals, its last rays short, the fin depressible into a

sheath of scales. Anal fin smaller, similarly depressible. Pectorals

and ventrals moderate, each with a long accessory scale. Opercular

bones thin, with expanded, membranaceous borders; a scaly occipital

sheath or collar. Lateral line straight, its tubes simple. Pseudobran-

chite present, large. Si)ecies 2 or more, widely distributed, remarka-

ble for the development of scaly sheaths. (eAoi/-, name of some sea-fish

—

a sword-fish or sturgeon; from i/.dco, to drive or move.)

435. E. saiirus L.

—

Big-eyed Herring.

Uniform silvery, darker above. Gular plate 3-4 times as broad as

long. Head 4^; depth 5-6. Eye large, 4-5 iu head. D. 20; A. 13; V.

15; B. 30; scales 12-120-13. L. 24 inches. Cape Cod to Cape of Good

Hope and China. A handsome fish, not rare on our Atlantic coast.

(Linn. Syst. Nat.; Guuther, vii, 470.)

y 1 19,—MEGAEOPS Lac6piide.

Tarimms.

(Commerson; Lac6p6de, Hist. Nat. des Poissons, v, 289, 1803: type Megalops filamen-

tosus Lac.= Chipea cyprinoides Broussonet.)

Body oblong, compressed. Head large, compressed. Eye very large.

Belly narrow, covered with ordinary scales. Mouth large, oblique.
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Maxillary broad, exteudiug beyoud the eye. Villiform teeth on jaws,

vomer, palatines, tongue, sphenoid, and pterygoid bones. Scales large,

firm. Lateral line nearly straight, its tubes radiating widely in each of

its scales. Dorsal fin short and high, over or behind veutrals; last ray

of dorsal elongate, filamentous, as in Dorosoma and Opisthonema. Anal

fin long, falcate, its last ray produced, its base much longer than that

of the dorsal. Caudal fin widely forked. Pectorals and ventrals rather

long. Gill-rakers long. Anal fin with a sheath of scales; dorsal fin

naked ; caudal fin largely scaly ; nape with a collar of large scales.

Pseudobranchiaj none. Species of very large size, largest of the Clupeoid

fishes, found in all warm seas. [pAyaXocp^ large-eyed.)

* Origin of dorsal beMnd the ventrals.

436. M. tlu*issoi€les (Blocb & Sclineider) Giiuther.

—

Tmyum; Jew-fish.

Uniform brilliant silvery, back darker. Body elongate, compressed,

little elevated. Head 4 in length; depth 34. D. 12; A. 20; Lat. 1. 42;

B. 23. Dorsal filament longer than head. Atlantic Ocean, entering

fresh water; common on our southern coasts, and noted for the great

size of its scales, which are used in ornamental work.

{Chipea fhrissoides Bloch & Sclineider, 1801, 424; Giiuther, vii, 472.)

Family XXXVII—CLUPEID^.

[The Herrings.)

Body oblong or elongate, more or less compressed, covered with cycloid

or pectinated scales. Head naked, usually compressed. Mouth rather

large, terminal, the jaws about equal. Maxillaries forming the lateral

margins of the upper jaw, each composed of about three pieces. Pre-

maxillaries not i)rotractile. Teeth mostly feeble or wanting, variously

arranged. Gill-rakers long and slender. Gill-metnbranes not con-

nected, free from the isthmus. No gular plate. Gills 4, a slit behind the

fourth. Branchiostegals usually rather few (6-15). Posterior lower

part of opercular region usually with an angular emargination, the tips

of the larger branchiostegals being abruptly truncate. Pseudobranchiiie

present, No lateral line (at least in our species). Dorsal fin median or

somewhat posterior. No adipose fin. Ventrals moderate or small (want-

ing in Pm//(/a.9/er). Anal usually rather long. jCaudal fin forked. Belly

sometimes rounded, sometiuies compressed and armed with bony ser-

ratures. Genera 15; species 130; inhabiting all seas, and usually swim-

ming in immense schools. Many species ascend fresh waters, and some
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remain there permanently. The current genera are ill defined and

apparently too numerous, and we have followed Dr. Giinther in refer-

ring,' most of them to (Jlnpea. The rudimentary teeth are extremely

variable, even in the same species.

(C7«;j«(te groups Clupeina A.nd Dussumivribta Giinther, vii, 41'2—1G7.

)

* Belly rounded, covered witli ordiniuy scales ; snpi)lemental bones of maxillary very

narrow. {DussumieriUnv. )

a. Ventrals small, behind dorsal ; teeth small, persistent on jaws, vomer, palatines,

plerj'goids, and tongue Etrumeus, 120.

aa. Ventrals below dorsal ; teeth wanting or deciduous Spratelloides, 121.

"^ Belly compressed, armed with bony serr;e ; supplemental bones of maxillary broad.

( Clupclnoi.

)

b. Scales with their posterior margins entire and rounded.

c. Last ray of dorsal not produced.

d. Scales thin, deciduous Clupea, 122.

del. Scales firm, adherent, regularly arranged Harengula, 123.

cc. Last ray of dorsal produced in a long filament Opisthonema, 124.

bb. Scales with their posterior margins vertical, and pectinate or fluted.

Brevoortia, 125.

120.—ETKUMEUS Bleeker.

Bound Herrings.

(Bleeker, Verh. Bat. Gen. xxv, Japan, 4d : type Clupea micropu8 Schlegel, from Japan.)

Body elongate, fusiform, subcyliudrical, snout pointed. Mouth ter-

minal, rather wide, the maxillary extending to opposite the eye, its sup-

l>lemeutal i)ieces slender; jaws and most of the bones of the mouth

with small but i^ermaneut teeth. Scales cycloid, entire, very decidu-

ous. Branchiostegals fine, about 15 in number. Pyloric cceca numer-

ous. Belly rounded, covered with ordinary scales. Fins all small,

the anal especially so. Ventrals behind dorsal. Two species known.

{i,~f>ov, abdomen; J/jk^?, even?)

437. E. teres (DeKay) Giinther.

—

Bound Tlerring.

Olivaceous above, silvery on sides and below. Body terete and fusi-

form. Head slightly compressed forwards. Mouth small, maxillary

reaching front of orbit. Eye large, equal to snout. Fins all very small.

Vomerine teeth present. Head 4 in length; depth 6. D. I'i; A. 10.

Atlantic coast of the United States; not common.

(Alosa teres DeKay, New York Fauna, Fish. 1842, 262; Giintlier, vi, 407.)

121.—SPK.\TEILH.OIDES Bleeker.

(Bleeker, Verh. Bat. Gen. xxiv, Ilaring, 29: type Clupea aty/ifrotwuia Bleeker.)

Body elongate, subcyliudrical or slightly compressed, covered with

moderate-sized deciduous scales. Abdomen obtuse, without keel or
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serrature. Mouth essentially as in Clupea. Teeth none, or minute and

deciduous. Gill-membranes separate, with about flat branchiostegals.

Pseudobranchice well developed. Dorsal opposite ventrals ; anal fin

short. Stomach with long, blind sac; j)yloric ctBca in moderate num-

ber. Pacific and Indian Oceans. {Spratellus, sprat', eloos, resemblance.)

43§. S. feryoporMs Cope.

Form compressed, moderately elongate. Belly rounded, except be-

tween ventral fins and vent, where it is angular. Maxillary Inoad,

flat, reaching to opposite middle of pupil. Ventrals a little in front of

middle of dorsal. Lower fins short. Pectorals 2^ in distance to ven-

trals. Golden; bluish above. Top of head with a bifurcate depression,

filled with delicate, branching mucous tubules; opercular and post-

frontal regions with similar tubes. Head 5; depth 4J. D. 18; A. 18;

scales 51-12. L. 14 inches. Coast of Alaska. {Cope.)

(Cope, Proc. Amer. Phil. Soe. Pliila. 1873.)

122.—CLUPEA Limiajus.

Herrings.

{Clupea, Alosa, Fomolobus, Meletta, Sprafella, etc., of uutliors.)

(LinniBUB, Syst. Nat. : type Clupea harengus L.)

Body oblong, more or less compressed. Mouth moderate, terminal,

the jaws about equal, or the lower x)rojecting Teeth feeble, variously

placed, rarely absent. Mandibles very deep at base, shutting within

the maxillaries. Gill-rakers more or less long and slender, numerous.

Scales thin, cycloid, deciduous, entire, rounded posteriorly. Dorsal fin

rather short, nearly median, beginning in advance of ventrals, its pos-

terior ray not prolonged in a filament. Ventrals present. Anal mod-

erate. Belly compressed, more or less strongly serrated, at least be-

hind ventrals. Species very numerous ; found in all seas. (Latin clupea,

a herring.)

Our species may be divided as follows

:

* Vomer with an ovate patch of teeth; ventral serratures weak ; herrings (Clupea).

harengus, mirabilis.

** Vomerine teeth none.

t Cheeks longer than deej), the preoi)ercle j)roduce(i forward below. (Pojiolodus
Eaf.)

a. Ventral serratures weak sagax.

aa. Ventral serratures strong.

h. Jaws with persistent teeth c/i ryaochlorin.

J)l). Jaws without persistent teeth (Melktta Val.).

mediocris, vernalis, wstivalis.

tt Cheeks deeper than long; shad (Alosa Cuvier) sapidintiima.
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"Vomer with an ovate patch of teeth; ventral scrratures weak; herrings. {Cliqmt.)

439. C. Iiareng:tis h.—Common Herring; '' Wliitebaii" (ijouikj).

Bluish; silvery below, with bright reflections. Body elongate, com-

l)ressed. Scales loose. Cheeks longer than high, the junction of the

mandible and preopercle under middle of e^^e. Maxillary extending to

middle of eye. Upper jaw not emarginate. Lov.'er jaw much project-

ing. Gill-rakers very long, line and slender, about 40 on the lower

l);irt of the arch. Eye longer than snout, 4 in head. Dorsal inserted

rather behind middle of body, in front of ventrals. Pectorals and ven-

trals short ; anal low. Abdomen serrated in front of ventrals as well

as behind. Peritoneum dusky. Head 4i; depth 4i. D. 18; A. 17;

Lat. 1. 57 ; ventral scutes 28 -f 13 ; vertebrae 5G. Atlantic Ocean ; abun-

dant on the coasts both of Europe and America. Spawns in the sea.

(Linn. Syst. Nat.; Giiuthcr, vii, 415: Clupea cZo«y7ato Le Sueur, Journ. Acad. Nat.

Sci. Phila. i, 234.)

410. C inia'abilis GiviixA.— California Hairing.

Bluish above; sides and below silvery; peritoneum dusky. Lower

jaw strongly ijrojecting ; upper jaw not emarginate Belly scarcely

compressed in front of ventrals, serrate only between ventrals and

anal. Gill-rakers very long and slender. Vomerine teeth v/eaker than

in G. harengus; usually a lew teeth on tongue and premaxillary. Yer-

tebrai also fewer, 30 -4- 20=r)0. Insertion of dorsal slightly nearer front

of eye than base of caudal. Head 4^; depth 4. D. 16; A. 14; Lat.

1. 52. Pacific coast of Xorth America. Very similar to C. harenyns, and

equally abundant.

(Girard, Proc. Acad. Nat. Sci. Pliihx. 1854, 138; Giiather, vii, 418.)

** Vomerine teeth none.

t Cheeks longer than deep, the prooporclo produced forward below. {Pomolohus

Eafinesque.*)

a. Ventral serratures weak ; mouth cntiiely toothless.

441. C Silgax Jcnyns.

—

California Sardine; Sadxna.

Dark bluish above; silvery below; a series of round black spots on

the level of the eye, running backward, bounding the darlc color of the

back ; similar smaller sjx)ts above, forming lines along the rows of scales

;

these spots rarely obscure or wanting, especially in old exami)les ; li)) of

lower jaw yellow ; lower jjart of dorsal yellow
;
peritoneum black. 1 >od.\

very slender, subsiform, slenderer and less compressed than a lierring,

the bade rather broad. Ventral serratures very weak. Maxillary reach

-

*Rafinesque, Ichth. Oh. 1820, 38: type Pomolohus chrijsoehloris Eafinesque. (n-(2>/ic,

operculum; Xofioi, lobe.)
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ing nearly to middle of eye. Mandible little projecting, the tip iucliided.

Gill-rakers longer than eye, very slender and numerous, close set. Op-

ercles, top of bead, and scapular region with conspicuous branching

tubes and striae. Insertion of dorsal considerably nearer snout than

base of caudal. Pectorals and ventrals with sheathing scales. Head

4; depth 5. D. 15; A. 17; Lat. 1. 53 ; scutes 18+14. L. 12 inches.

Pacific coast of North and South America ; very abundant, spawning

in the sea. Resembles the European Sardine [C. pilchardus), but has

no teeth, and the belly less strongly serrate.

(Jeuyns, Zool. Beagle, Fisli. 134 : Mcletta coerulea Girard, U. S. Pac. R. R. Surv. x,

330 : Alosa musica Grd. U. S. Nav. Astron. Exped. Zool. 24G : Alausa caJifornica Gill,

Proc. Acad. Nat. Sci. Pliila. 1862, 281: Guutlier, vii, 443.)

aa. Ventral serratures strong.

h. Jaws witli persistent teeth, at least on premaxillaries, and sometimes on sym-
physis of lower jaw.

442. C. clirysoclsBoriS (Raf.) Jor. & Gilh.—Ohio Shad; Skipjadc.

Brilliant blue above; sides silvery, with golden reflections ; no dark

spot behind opercle. Body elliptical, highest near the middle, much

compressed. Head rather slender and pointed, its upper profile

straight. Lower jaw strongly iH-ojecting, its tip entering the profile;

upper jaw emarginate. Premaxillary, and often tip of lower jaw, with

moderate-sized teeth. Maxillary large, reaching to opposite posterior

part of eye. Eye large, well covered by adipose eyelid. Fins moderate.

Caudal peduncle slender, the caudal widely forked. Gill-rakers com-

paratively few, short, stout, and coarse, about 23 below the angle of the

arch. Opercles with radiating and branching striae. Peritoneum pale.

Head o%; depth 3|. Eye shorter than snout, 4J in head. D. 10; A. 18;

Lat. 1. 52; ventral scutes 20+ 13. L. 15 inches. Gulf of Mexico and

Mississippi Valley; abundant, and resident in all the larger streams,

and introduced through the canals into Lake Erie and Lake Michigan.

A handsome fish, not valued for food.

(Pomolohus chriisochloris Raf. Ichth. Oh. 1820, 38.)

h. Jaws without persistent teeth; a few teeth usually present on the tongue. (Aleletta

Val.)

443. C. Elicdiocrls Mitchill.

—

Hiclcory Shad; Tailor Herring; Fall Herring.

Bluish silvery; sides with rather faint longitudinal stripes. Head

comparatively long, the profile straight and not very steep, form more

elliptical than in the others and less heavy forwards. Lower jaw con-

siderably projecting; upper jaw emarginate. Opercles rather less

emarguiate below and behind than in C. vernalis. Fins low; dorsal
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fin inserted nearer snout than base of caudal. Peritoneum i)ale. Head

4; depth 3|. D. 15; A. 21; Lat. 1. 50; ventral scutes 20+ 16. Kow-

tbundland to Florida; rather common. Little valued as a food-fisli.

(Mitch. Tiaus. Lit. & Phil. Soc. N. Y. i, 451: Clapea matlowacca Giintlier, vii, 4:58:

Aloaa llneata Storer, Proc. Bost. Soc. N*at. Hist, ii, 242, and Hist. Fish. Mass. 1(52.)

444. C. venialos Mitch.

—

Alcwlfe; Branch Herring ; Gaspcreau.

Blue above; sides silvery; indistinct dark stripes along- the rows of

scales; a blackish spot behind opercle. Body rather deep and coin-

jiressed, heavy forward. Head sliort, nearly' as deep as long, the pro-

tile somewhat steep and slightly depressed above the nostrils. Maxil-

lary extending to j)osterior margin of pupil. Lower jaw somewhat p;o-

jecting ; upper jaw emarginate. Eye large, sliglitly longer than snout,

3J in head. Gill-rakers long, 30-40 below the angle of the arch, shorter

and stouter than in C. sapidissima. Lower lobe of caudal the longer.

Dorsal fin high, a little higher than long, its height Giin length of body.

Head 4|; depth 3 J. D. 16; A. 19; Lat. 1. 50; scutes 21 + 14. Perito-

neum pale. Atlantic coast of the United States; abundant; entering

streams to spawn; land-locked in the lakes of Western Kew York.

(Mitchill, Eept. Fish. N. Y. 22, aud Trans. Lit. & Phil. Soc. N. Y. i, 454: Clupsa

pseudoharcmjusWilHou, Eees's Encycl. : Alosa tyrannus Storer, Hist. Fish. Mass. 15G:

Pomolohun pseudoharenfius Gill, Kept. U. S. Fish Com. 1871-'72, 811: Fomolobua vernalin

Goode & Beau, Bull. Essex lust. 1879, 24.)

445. C. aestivalis Mitchill.

—

Glut Herring; Blue-baclc.

Very similar to the preceding, from which it is best distinguished by

the black peritoneum. The fins are lower and the eyes smaller. At-

lantic coast, appearing later than the preceding; less abundant and

less valuable as a food-fish.

{Clupea cestivalis Mitch. Trans. Lit. & Phil. Soc. N. Y. il, 1814, 4.50: Alosa cyanonoton

Storer, Hist. Fish. Mass. 161: Pomolohus ajstivalis Goode & Beau, Bull. Essex lust.

1879, 24.)

It Cheeks deeper tlian loug, the preopercle scarcely proloncjed anteriorly helow; no
teetli, or a lew, caducous, on th(; jaws; shad. (Alosa Cuvier.*)

446. C sapidissieua Wilson.

—

Common Shad.

Bluish above; sides white or silvery; a dark spot behind opercle, and

sometimes several along the line dividing the color of the back from

that of the sides; axil dusky; peritoneum white. Body comparatively

deep. Mouth rather large, the jaws about equal, the lower fitting into

a notch in the tip of the ui)per. Preorbital uioderate. Cheeks nuich

* Cuvier, Eiigne Anini. ed. 2, 1829: typo Clupea alosa L. (Latin alausa or alosa, an

early name of the shad; English allis, Gorman alse, Latin halec.)
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deeper tliaii long, the preopercle extending little forward, joining tbe

mandible at a point rather behind the eye. Gill-rakers extremely long

and sleuder, much longer than eye, about CO below the angle of the

arch. Fins small. Dorsal much nearer snout than base of caudal.

Head 4i; depth 3. D. 15; A. 21; Lat. 1. GO; ventral scutes 21 + 10.

Atlantic coast of the United States; ascending rivers to spawn. One

of the most important of our food-fish, xilso introduced on the Pacitic

coast.

(Wilson, Rees's Eucyclopedia: Alosa prwalabUis DeKay, New York Fauua, Fish. 255:

Alosa sajndissima of most late American writers.)

123.—IIAKEMGULA Valenciennes.

(Valenciennes, Hist. Nat. Poiss. xx, 277, 1847: type Harengula latulus Val.)

Characters essentially those of the genus Clupea, except that the

scales are firm, adherent, and regularly arranged. (Latin diminutive

of harenguSj herring.)

447. H. peaisa-colSB Goode & Bean.

Body deep, with projecting belly, formed much as in the shad.

Head very short. Scales of the back in front of dorsal with radiating

striae and sharj)ly serrated edges; other scales smooth, with irregular

but unarmed free margins; scales all marked with wavy lines, some-

times forming reticulations. Lower jaw rather long, maxillary ex-

tending beyond front of orbit. Teeth very small, inconspicuous in the

jaws. A large patch of asperities on the tongue. Gill-rakers fine, close

set, shorter than the eye, about 50 below the angle. Eye large, longer

than snout, 3 in head. Head 4; depth 3. D. 10; A. 17; Lat. 1. 40;

scutes 12 behind ventrals. Pensacola, Fla. {Goode cfc Bean.)

{Harengula pensacolas Goode & Beau, Proc. U. S. Nat. Mns. 1879, 152.)

124.—OPISTHONEMA Gill.

Thread Herring.

(Gill, Proc. Acad. Nat. Sci. Pbila. 1861, 37: type Clupea thrissa Osbeck.)

Characters essentially those of Harengula^ except that the last ray of

the dorsal is produced in a long filament as in Dorosoma. {o-ktOs^ be-

hind; v/;,aa, a thread.)

448. O. thi-issa (Osbeck) Gill.

Bluish above; silvery below ; an indistinct bluish shoulder-spot ; each

scale on the back with a dark spot, these forming longitudinal streaks.

Body oblong, compressed. Belly atrougly serrate. Tongue with minute

teeth. Jaws toothless ; lower jaw slightly projecting; maxillary reach-
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ing nearly to middle of orbit. Gill-ralcers very long' and slender. Dor-

sal fin inserted in front of ventrals, nuicli nearer snout than base of cau-

dal. Dorsal filament about as long as head. Anal very low. Paired

fins small. Scales rather firm, smooth. Head 4; depth 3.^ in length,

D. 19; A. 24; Lat. 1. 50; scutes 17 + 14. Atlantic coasts of America,

chiefly southward, the flesh said to be sometimes poisonous.

{Cli'.pca Ihrissa Osbcck, Keiso, 33G: Clnpca thrissa Glinther, vii, 432: Chipea liberlatis

Giiuther, vii, 433, Pacific coast of Central and South America, is at least very similar.)

125.—BREVOORTIA Gill.

Menhadens.

(Gill, Proc. Acad. Nat. Wei. Pbila. 18G1, 37: type Chipea menliaden Mitch. = C/wpc

tijrannns Latrobe.)

Body elliptical, compressed, deepest anteriorly, tapering behind.

Head very large. Cheeks deeper than long. Mouth large, the lower

jaw included. ]S"o teeth. Gill-rakers very long and slender, densely

set. Gill-arches angularly bent. Scales deeper than long, closely im-

bricated, their exposed edges vertical, and fluted or pectinated. Dor-

sal fin low, rather posterior. Anal fin small. Intestinal canal elongate.

Peritoneum dusky. Species few, inhabiting the Atlantic. (Dedicated

to J. Carson Brevoort.)

* Scales with their edges entire, tinted.

449. B. patroniis Goode.

Head larger than in B. fyrannus. Fins long, the height of the dorsal

greater than the length of the maxillary; that of the anal more tl^an

half the height of the maxillary. Pectorals reaching beyond front of

ventrals; insertion of dorsal in front of ventrals, just behind the middle

point between the snout and the base of the caudal. Scales moderate,

with their margins entire, fluted. Axillary appendages large. Large

scales at base of pectoral. Operculum delicately stiiated. Greenish

gray above; sides silvery, with brassy lustre; scapular blotch incon-

spicuous. Head 3 in length; depth 2§. D. 19; A. 22; Lat. 1. 50-G5.

Gulf of Mexico. {Goode.)

(Goode, Proc. U. S Nat. Mus. i, 39, 1878.)

*" Scales everywhere with their edges strongly serrated.

450. B. tyrannus" (Latrobo) Goode.

—

Menhaden ; Mosshanker ; Bonij-fi^h; Whitc-

Jiah; Bug-fish; Fat-back; Yellow-tail.

Head and jaws shorter than in B. patronus. Fins comparatively short,

*A parasitic Crustacean ( Oniscus prccgustator Latrobe) is found in the mouthsof a very

largo proportion of the individuals of this species. The specific names l)oth of the fish

and the Crustacean refer to this j) culiarity, the ancient Roman rulers (///ranxj) having

had their tasters {prceguatatores) to taste their food before them, to prevent poisoning.
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the height of the dorsal less than the length of the maxillary; height oi'

anal less than half the length of the maxillary. Pectorals not reaching

to veiitrals. Dorsal inserted slightly behind ventrals, about midway

between snout and base of caudal. Scales moderate, strongly serrated,

arranged very irregularly. Operculum strongly striated or almost smooth

{xar. aurea). Gill-rakers much longer than eye. Bluish above; sides

silvery, with a strong brassy lustre ; fins usually yellowish ; a conspicuous

dark scapular blotch, behind which are often smaller spots. Head 3]

;

depth 3. D. 19; A. 20; Lat. 1. 60-80; ventral plates 20+12. L. 12-18

inches. New England to Brazil ; very abundant southward, spawning in

the sea. Held in no esteem as a food-tish, but very valuable for oil and

manure; the young canned as sardines.

(Clupea tyrannus Latrobe, Traas. Amer. Phil. Soc. Phila. v, 77, 1802 : Clupea menhaden

Mitcbill, Trans. Lit. & Phil. Soc. N. Y. i, 453,' 1814 : Clupea menhaden Giiuther, vii, 436:

Clupanodon aureus Agassiz, Spix. Pise. Bras. 52 (Brazilian var. anrea Goode): Clupea

aurea Giinther, vii, 437 : Alosa menhaden Storer, Hist. Fish. Mass. 337 ; Goode, Proc. U. S.

Nat. Mus. i, 5, 31, 1878; Goode, Rept. U. S. Fish Comm. for 1877, complete biography.)

Family XXXVIII.—DOROSOMATIDiE.

{The Gi~zard Shads.) •

Body short and deep, strongly compressed, covered with thin, decid-

uous, cycloid scales. Belly compressed to an edge, which is armed with

bony serratures. Head naked, short, rather small. Mouth small, in-

ferior, oblique, overlapped by the blunt snout; no teeth. Maxillary
• ••

narrow and short, with a single supplem ntal bone, not exteuding to

opposite the middle of the eye, and forming but a small portion of the

lateral margin of the upper jaw. Mandible short and deep, its rami

enlarged at base. Premaxillary not protractile. Gill-rakers slender,

exceedingly numerous, not very long, similar on all the arches. Gill-

membranes not united, free from the isthmus. Pseudobranchice large.

An adipose eyelid. No lateral line. Dorsal fin about midway of the

body, usually behind ventrals. Pectorals and ventrals moderate, each

with an accessory scale. Anal very long and low. Caudal forked. No

adipose fin. Stomach short, muscular, like the gizzard of a fowl. Genera

2, species about 12. Mud-eating fishes of the coasts and rivers of warm

regions, of little value as food.

(Clupeidce group Chatoiissina Giinther, vii, 40()-411.)

* Last ray of dorsal produced in a long filament Douosoma, 12G.
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126.—DOROSOITIA Kafuiesque.

Gizzard Shad.

(ChaiovHsus Cuvicr, 1829.)

(Rafinosque, Iclith. Oh. 1820, 39: type Dorosoma notaia R.if.= r/»jjm hetcrura Ritf.)

Cliiuacters of the family, with the addition that the last ray of the

dorsal is prolonged and filiform as in Opisthonema and Megalojys. {nopn-.^

a lance; (rwim^ body ; in allusion to the form of the body in the young.)

451. D. cepediaiiUBll (Lc S.) Gill.

—

Gizzard Shad ; Ilklorij Shad.

Silvery; bluish above; young with a round dark spot at the shoulder;

tips of ventrals and edge of anal often dusky. Body deep, compressed,

the back elevated in the adults. Dorsal about median, its filamentous

ray about as long as head, sometimes longer, sometimes shorter. Caudal

widely forked, the lower lobe the longer. Head 4^ ; depth 2|. Eye 4

J

in head. D. 12; A. 31; Lat. 1. 5G; L. transv. 23; scutes 17+12. L. 15

inches. Cape Cod to Mexico; abundant southward, entering all rivers,

and permanently resident (''var. heterurum^^} everywhere in the IMissis-

sippi Valley in the larger streams; also introduced into Lake IMicliigan

and Lake Erie, and land-locked in ponds from Kew Jersey to iSrel)raska

and Texas. A handsome fish, of no value as food.

{Megalops cepediana Lo Snonr, Joiirn. Acad. Nat. Sci. Pliila. 1817, 361 : ClinlovssuN

ccpedianun Giintlier, vii, 409: Clupea hetcrura Raf. Amer. Mouth. Mag. 1818, 354:

Chato'tsHus eUlpticus Kirtlaud, Bost. Joiirn. Nat. Hist, iv, 235.)

Family XXXIX—ENGRAULIDID^.
[The Anchoi'ies.)

Body elongate, more or less compressed, covered with thin, cycloid

scales. Head compressed. Mouth extremely large, nearly horizontal,

usually overlapped by a pointed, compressed, pig-lilce snout. Clape

very wide, the maxillary very long and slender, formed of about three

l)ieces, extending backward far behind the eye; in some genera, nnich

beyond the head. Premaxillaries not protractile, very small, firmly

joined to the maxillaries. Teeth small, variously arranged, usually fine

and even, in a single row in each jaw. Eye large, well forward, so that

tlic snout is very short. Preorbital narrow. Opercles little developed,

membranaceous. Gill-rakers long and slender. Branchiostegals slender,

7-14 in number. Gill-membranes separate or joined, free from the isth-

mus. Pseudobranchiic present. No lateral line. Belly rounded or weakly
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serrate. Fins various. No adipose fin. Caudal forked. Small fishes;

usually swimming- in large schools. Abundant in all warm seas, occa-

sionally entering rivers. Genera 9, species about 60.

{Clujpddoi group Engraulidina Guntlier, vii, 383-406.)
t

* Gill-membranes scarcely connected, the gill-openinga being extremely ^\ifle; no

pectoral filaments ; anal fin moderate, its origin behind that of the dorsal

;

upper jaw pi'ojecting beyond lower; maxillaries not extending beyond gill-

openings ; teeth small, or wanting, in one or both jaws..

.

Stolephorus, 127.

127.—STOI.EPMORFS Lac^pMe.

Ancliovies.

{Engraulis Cnvier, 1817.)

(Lac^pede, Hist. Nat. Poiss. v, 381, 1803: type Atherina japonica Gmelin.)

Body oblong, compressed, covered with rather large, thin, deciduous

scales. Snout conical, compressed, projecting. Maxillary extending

backward far behind eye, about to the base of the mandible. Oper-

culum narrow, membranaceous. Teeth small, usually on the jaws,

vomer, palatines, and pterygoids, those of one or both jaws sometimes

obsolete. Anal fin moderate, free from caudal (its rays 15-40). No pec-

toral filaments. Dorsal about midway of body, posterior to ventrals.

Pectorals and ventrals each with an accessory scale. Adipose eyelid

obsolete. Branchiostegals 9-14. Gill-membranes not united, leaving

the narrow isthmus uncovered. Species about 25, in all warm regions.

{(TToAr;, a stole, a white band worn by priests; (pupdq, bearing; in allusion

to the silvery lateral band.)

* Teeth flue, even, numerous, persistent in both jaws.

t Sides without distinct silvery band.
'

«

453. S. rinS"eMS (Jeuyns) Jor. & Gilb.

—

Anchovy.-

Bluish above; sides and below silvery, not translucent. No silvery

lateral band. Body little compressed, rounded above, slightly cari-

nated below, not serrated. Head long, anteriorly compressed, the snout

pointed and protruding. Head nearly twice as long as deep. Eye

large, very near the tip of the snout. Maxillary extending beyond root

of mandible. Opercle deeper than long, placed very obliquely. Gill-

rakers very long, much longer than the eye. Head 3J; depth 5i.

D. 14; A. 22; Lat. 1. 40; B. 14. L. 7 inches. Pacific coast, from Van-

couver's Island to Peru; extremely abundant. The largest of our an-

chovies.

{Engraulis ringens Jenyns, Voyage Beagle, 136: Engraulis ringens Giinther, vii, 386:

Engraulis mordax Girard, U. S. Pac. R. R. Surv. x, 334: Engraulis nflnws Girard, 1. c.
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:«.'> (luucli smaller and more oompressod, probably the yoniij; of .<?. ringcnn, but occur-

riii.i;- in large seliools) : Enfjraulin jj«/c/(e//«s Girard, U. 8. Nav. Astrou. Exped. ZoiJl. FLsli.

•247.)

tl Sides with a distinct silvery lateral band.

t LJelly compressed to an edge and faintly serrated.

453. S. bE'Owni (Gmol.) J. & G.—Anchovy.

Olivaceous; sides silvery; the silvery lateral band about as wide

as the eye, very distinct, more so than in our other species. Body

rather elongate, compressed, not elevated. Head rather short, the

snout projecting- much beyond the tip of the lower jaw. Teeth pretty

strong, maxillary extending beyond base of mandible, but not quite

reaching to the edge of the gir- opening. Eye large, 3:^ in head. Gill-

rakers long, but shorter than in /S. compresstat. Anal with a sheath of

scales; dorsal inserted nearer caudal than snout. Head 3f ; depth 4f.

D. 12; A. 20; Lat. I. 40. L. 4-G inches. Cape Cod to Brazil; very

abundant southward.

{Atherinahrowni Gmel. Syst. Nat. 1397; Giintlier, vii, 389: CIiquM vittata MiivhiW^

Trans. Lit. &. Pliil. Soe. N. Y. i, 45'i: EiifjraaHs mltchiUi Giintlier, vii, 391: Engraalin

vittatus of most recent writers.)

454. S. tiiulcus (Goode & Bean) Jor. & Gilb.

Snout somewhat compressed. Maxillary slightly dilated, ending in an

acute point, which extends backward to the ^ill-openings, toothed along

its entire lower edge; minute teeth in botli jaws. Gill-rakers not verj'

numerous, the longest as long as the eye. Origin of dorsal midway be-

tween i)osterior margin of orbit and the root of the caudal. Lateral

stripe one-third the height of the body. Head 3| in length; depth 5J.

Eye greater than snout. I). 15; A. 22. {Goode & Bean.) Clear Water

Harbor, Florida. Evidently closely related to S. broicni.

{EngrauUs hiulciis Goode & Bean, Proc. U. S. Nat. Mus. ii, 343, 1S79.) /

tt Belly not carinated or serrated.

a. Body not strongly compressed, very slender.

455. S. pcrfasriatus (Pocy) Jor. & Gilb.

Body elongate, much slenderer than in iS. hroicni, and not so much
compressed. Head not so deep as in *S'. hroicni, more pointed, the snout

rather shari>. Eye rather small, l.j in head, not longer than snout.

]\Iaxillary teeth well developed; mandibulary teeth very slender. Gill-

rakers very long, as long as eye. JMaxillary shorter than in *S'. hrowni,

not reaching quite to the base of the mandible. Belly slightly com-

pressed, not serrated. Scales very deciduous. Ventrals short, very-

Bull. Nat. Mus. No. 10 18
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slightly in front of dorsal. Candal peduncle long and slender. Dorsal

inserted scarcely nearer caudal than snout. Silvery stripe broad, half

wid-ir than the eye, bordered above by a dusky streak. Head 3|;

depth 0. D. IL*; A. 20. L. 4 Inches. West Indies; occasional north-

ward. A specimen in our collection from Wood's Holl, Mass.

{En(]raulls perfasciatas Poey, Mem. Cuba, ii, 312: Engraidis perfasciatus Giiuther, vii,

391.)

aa. Body strongly compressed, translucent in life.

456. S. dcBacattDSsaBfiJMS (Girard) Jor. & Gilb,

Very pale, olivaceous, translucent, with some dark points, and a sil-

very lateral baud not as wide as the eye. Head short, nearly as deep

as long. Eye large, much longer than the blunt snout, which projects

considerably beyond the lower jaw. Gill-rakers numerous, slender,

nearly as long as the eye. Maxillary reaching past the root of the man-

dible. Lower lobe of caudal the longer. Anal rather long. Dorsal

inserted midway between caudal and front of eye. Head 4| ; depth 4f

.

D. 13; A. 23. Lat. 1. 40. L. 3 inches. San Diego Bay and southward

;

locally abundant.

{Enciraulis ddlcatissimus Girard, Proc. Acad. Nat. Sci. Pliila. 1854, 154, and U. S. Pac.

E. R. Surv. X, 333: EnyrauUs delioatissiinus Giinther, vii, 391.)

45'?. S. c®BBBpressaas (Girard) Jor. & Gilb.

—

"Sprat."

Very pale, olivaceous, translucent; a silvery lateral band as broad as

the eye. Body strongly compressed, deeper than in other species.

Head short, nearly as deep as long. Eye large, anterior, much longer

than the blunt snout, which does not project much beyond the lower

jaw. Gill-rakers numerous, slender, nearly as long as the eye. Maxil-

lary reaching beyond the root of the mandible. Lower lobe of caudal

the longer. Anal fin very long. Dorsal inserted midway between cau-

dal and front of eye. Pectoral with a basal sheath. Head 4J ; depth 3|.

D. 12; A. 31. Lat. 1. 40. L. 6 inches. Very similar to S. deUcatissi-

mus, but larger, with a longer anal fin. Point Concej)cion to Mexico;

abundant southward.

(EngranVis comprcssas Girard, U. S. Pac. R. R. Snrv. Fish. 333: EngraiiUs compressus

Giinther, vii, 395.)

Family XL.—ALEPIDOSAURIDJE.

(
The Lancct-Jislies.)

Body elongate, rather comj^ressed, scaleless. Head compressed, with

the snout much produced, and with the cleft of the mouth very wide.

Premaxillary very long and very slender, forming the entire margin of

the upper jaw, not protractile. Maxillary thin, needle-like, as long as
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the preraaxillarj', immovable. Teeth very iiuequal, immovable, and

subject to many variatiouis in the same species; a series of small teeth

tlie entire length of the premaxillary ; those in front sometimes larger

and curved. Palatine teeth compressed, triangular, pointed; two or

three of the anterior ones exceedingly long and strong, fang-like; the

posterior ones moderate. Teeth of the lower jaw similar to those on tlie

l)alatiues, one pair in front and two or three pairs in the middle being

nnich enlarged. Xo teeth on the tongue. Eye large. Gill-openings

very wide; the gill-membranes not united, free from the isthmus. Gill-

rakers stilf, shortish, spine-like. Branchiostegals 5-7. Pseudobranchi;e

large. Opercular bones thin, membranaceous. Dorsal fin very long, oc-

cupying nearly the Avhole of the back, of more than 40 rays; adipose fin

present, moderate; anal fiu moderate; caudal fin forked. Air-bladder

none. Large fishes of the deep seas, found in the Atlantic and Pacific.

One genus and G or 8 si)ecies. Every part of the Ahpidosaurus is so

fragile that it is extremely difficult to procure specimens. The structure

of the dorsal fin is so delicate that it must be liable to injury even in

the water; the bones are very feebly ossified, and the fibrous ligaments

connecting the vertebrse are very loose and extensible, so that the body

may be considerably stretched. "This loose connection of the single

parts of the body is found in numerous deep-sea fishes, and is merely

the consequence of their withdrawal from the i)ressure of the water to

which they are exposed in the depths inhabited by them. When within

the limits of their natural haunts the osseous, muscular, and fibrous

l)arts of the body will have that solidity which is required for the rapid

and powerful movements of a predatory fish. That fishes of this genus

{Alcpidosaurus) belong to the most ferocious of the class is proved by

their dentition and the contents of their stomach, but it is worthy of

notice that although the mouth is so deeply cleft, the lower jaw cannot

be moved from the upper at a greater angle than about 40°." {G'dnthcr.)

(ScopcUdw, group Alepidosaurina Giiiitlier, v, 420-423.)

128.-ALEPBDOSAURUS Lowe.

Lancet-fishes.

(^AlcpmiuruH Lowo, Proc. Zoi'd. See. Loiul. 1833, 104: ty])o AlcpmiHrns ferox Lowo.)

Characters of the genus included above. The name PJagyodm Steller

(Pallas, Zoogr. Iloss. Asiat. iii, 383) has been hitely accepted by Dr.

Giinther for this genus. A specimen of one of the Pacific species was

obtained by Steller from the Kurile Islands, and a brief description of
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it, nuder tbe name of Plagyodiis, left by liim in manuscript, was after-

wards quoted by Pallas, without indorsement. Steller wrote before

Linn reus, and apparently used the name Plarjyodus as a mononomial

designation for his particular specimen or species, and not in the sense

of a Linnteau genus. It seems to us, at present, best to retain the name

Alepidosminis. («, privative; ;.;-'(?, scale; ^aD/^o?, Saurus = Synodus.)

* Ventral rays 9 or 10. (Alejyidosaurus.)

4158. A. fei'OX Lowe.

—

Lancet-fish.

The length of the head is twice the height of the body, and rather less

than one-sixth of the total. Eye median, 6 in head, as wide as the

interorbital space. Dorsal fin much elevated; pectorals elongated, but

not reaching nearly to ventrals; first ray of dorsal, pectoral, and ventral

serrated. Upper caudal lobe produced into a long filament. D. 41-44;

A. 14-17; P. 14-15; Y. 9-10. {Giinther.) Deep waters of the Atlantic;

lately obtained off the coast of Massachusetts by the United States

Fish Commission. A specimen of this or some closely-related species

has been procured by Dr. Bean in Alaska.

(Alepisauriis fcrox Lowe, Trans. Zool. Soc. Lond. i, 395; Giintlier, v, 421.)

**Ventral rays 13. (Canlopits Gill.*)

4f5f>. A. fo08'ea.Bas Gill.

—

Ilandsaiv-fish.

Dorsal fin with about 34 rays, the first of which is rather stout, and

anteriorly has a j^rominent compressed ridge, which is crenulated in

front. Ventral fins at least as long as the head. V. 13; B. 5. Mon-

terey to Alaska ; occasionally cast on shore.

(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 128: Alepidosanrus borealis Giinther, v, 423:

Caulopus serra Gill, Proc. Acad. Nat. Sci. Phila. 18(32, 131, from Monterey; known by

a mutilated specimen only, which "diflfers from C. horealis by the oblong operculum,

the nearly equal triangular shape of the coalescent infraopercular bone above the

dividing ridge, but with an oblique excavation at its base, which describes nearly

the third of a circle, as well as the sculpture of the portion below the dividing

ridge".)

Family XLI.—PARALEPIDIDiE.

[The Paralcpids.)

Body elongate, somewhat compressed, formed much as in a Barracuda,

covered with cycloid scales of moderate or rather large size. Head long,

usually scaly on the sides. Mouth very large, lower jaw projecting.

Premaxillary not projectile, very long and slender, forming the entire

margin of the upper jaw. Maxillary long and slender, closely adherent

*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 128: type Alepisaurus altivelis Poey, from

Cuba. {navXai, stem; TTovi, foot; i. e., ventral fins of many stems or rays.)
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to the premaxillary. Teeth rather strong, pointed, in single series on

the jaws and palatines; some of them on lo\yer jaw and palatines some-

times very long and fang-like, and most of them freely depressible.

Opercular bones thin. PsendobranehiiC i)resent. Gill-membranes sei)-

arate, free from the isthmns. Brauchiostegals about 7. Gill:rakers

short, sharp, spine-like. Eye large. Lateral line present, its scales

usually enlarged. Dorsal fin short and small, behind the middle of the

body, nearly or quite over the ventrals. Adijiose tin present; anal fin

low, rather long; caudal fin short, narrow, forked; pectorals rather

small, placed low. Pyloric cceca none. No air-bladder. Phosphores-

cent spots few or none. Fishes of the deep waters of the Atlantic and

Pacific, resembling Sphyrwna in form and dentition. A single genus

and about 5 sj)ecies are now known.

{ScopelidcB, g oup Faralcpidina Giinther, v, 418, 420.)

129.—SUDIS Eafinesque.

{Paralepis Risso.)

(Rafinesque, Caratteri di Alcuni Nuovi Geueri, etc. 1810, 60: type Sudis hyalhia Raf. of

the Mediterranean.)

Characters of the genus included above. Two genera are usually

recognized, differing in the development of the canines of the lower jaw,

a character which appears to be of minor importance. (Latin sudis, a

stake, an ancieut name of Sphyrwna.)

"Lower jaw with 3-5 very long fang-like teeth on each side. (Sudifi.)

460. S. ring:cns Jordan & Gilbert.

Body very slender and elongate, compressed, the depth forming about

one-sixteenth of the length. Head rather slender, anteriorly pointed

and moderately depressed. Mouth large, horizontal, the gape extending

more than half the length of the head. Margin of the upi)er jaw formed

entirely by tlie very slender, nearly straight premaxillaries, which are

closely appressed to the long and slender maxillaries. Maxillaries ex-

tending to below the eye, nearly as far as the mandibular joint. Tip of

upper jaw emarginate; tip of lower jaw rather broad, turned up, and

fitting in the notch of the upper jaw. Premaxillaries armed with a

series of small, shari^, subequal, close-set teeth, which are hooked back-

ward ; a- long, slender canine in front on each side. Lower j;iw with

about 10 sharp, slender teeth on each side, these teeth very unequal,

some of them short, three or four very long and canine-like. Near the

front is one fang-like tooth on each side, then a considerable interspace.
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behind wiiicli the others are arranged partly in two rows. Most of these

teeth, especially the inner and larger ones and the anterior canines, are

fieely depressible. A long series of teeth on the palatines, one or two

of the anterior teeth on each side and one or two others long, slender,

and fang-like. Tongue free anteriorly, roughish, but ai)parently with-

out teeth. Scales very large, cycloid. Dorsal fin inserted somewhat

behind the middle of the bodj", at a distance of nearly 4 times its base

in front of the anal, its height a little greater than the length of its

base. D. 11 ; A. 25. Anal fin anteriorly nearly as high as the dorsal,

its posterior rays low. Pectoral fins placed low, rather short, about as

long as the maxillary. Caudal fin short, narrow, apparently forked.

Yentrals (lost in the type) probably in front of the dorsal. Coloration

light olive, the sides silvery, with dark punctulations. Peritoneum

silvery, underlaid by black pigment. Santa Barbara Channel, California.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 273.)

**Lower jaw wirliout faug-like teeth. {Paralcpis Risso.*)

a. Ventral this inserted behind the dorsal. (Arcfoccnus Gill.)

40£. §. RjoreaSflS (Reinhardt) Jordan & Gilbert.

Olivaceous. Snout as long as rest of head ; mandible included, its

upturned tip fitting into an emargination of upper jaw. Teeth as in S.

coruscans, bnt considerably stronger. Pectoral and ventral fins small,

the latter inserted behind the dorsal. Head 4J; depth 12. B. 7; D. 8;

A. 32; P. 11; V. 9. Greenland to Gulf of Saint Lawrence.

(Parah'2)is horcalis Reinhardt, Natnrv. Mathem. Afhnndl. vii, 11.5: Paralejns horealis

Giinther, v, 418: Arctozeniis horealis Gill, Proc. Acad. Nat. Sci. Phila. 1864, 188.)

462. S. corciscatas Jor. & Gilb.

Dusky olivaceous; sjdes of head silvery; bases of fins generally

black; rami of mandible each with a double series of minute phos-

i:)horescent spots. Body very elongate, of nearly uniform depth, the

caudal peduncle verj- slender; abdomen compressed. Head long;

snout sharp, half length of head. Eye large, high. Jaws equal; max-

illary reaching vertical from nostril; tip of lower jaw fitting into au

emargination of premaxillaries. None of the teeth fting-like; premax-

illaries laterally with minute teeth; 4 or 5 longer teeth in front; vomer

with minute teeth; anterior palatine teeth long, the posterior short;

teeth of lower jaw slender, distant, unequal. Scales deciduous, those

of lateral line enlarged. Fins all very small ; ventrals entirely behind

*Risso, Eur. Merid. iii, 47:^, 18'26: type Coregonus paralcpis Risso. (Trapd, near;

Wienie, scales.)
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dorsal, their distance from front of orbit twice that from base of caudal;

distance of front of dorsal to base of caudal half its distance from tip

of snout; caudal widely forked. Head 4; depth 13. D. 8; A. 31; P.

11; V. 9, Lat. 1. GO. Puget Sound, scarcely differing from the pre-

ceding, the teeth a little weaker.

{Paralepis cornscanti Jor. & Gilb. Proc. U. S. Nat. Mns. 1880, 411.)

Family XLII.—SCOPELID^.

{The ScojycUds.)

Body oblong or elongate, compressed or not, naked or covered with

scales, which are usually cycloid. Mouth very wide, the entire margin

of the upper jaw formed by the long and slender xnemaxillaries, closely

adherent to which are the slender maxillaiies, the latter sometimes rudi-

mental or obsolete. Teeth various, mostl^^ cardiform on both jaws,

tongue, and palatines; canines often present; large teeth usually de-

j)ressible. No barbels. Opercular bones usually thin, often incomplete.

Gill-membranes separate, free from the isthmus. Branchiostegals usu-

ally numerous. Pseudobranchiaj present. Gill-rakers various. Lateral

line usually present. Cheeks and opercles commonly scaly. Adipose

iin present in most of the genera. Dorsal fin short, median or rather

anterior, of soft rays only. Pectorals and ventrals present. Anal tin

moderate or long. Caudal forked. Skeleton weakly ossified. Air-

bladder small or wanting. Intestinal canal short. Sides sometimes

with phosphorescent spots. Eggs inclosed in the sacs of the ovary and

extruded through an oviduct. Genera 10, species about 50, mostly in-

habiting deep water in warm regions.

(Scopdidw group Saurina Giiutlior, v, ;*)1):5-417.)

*B<)(ly withont i)lu).si>lior(3S(',out spots. {Sunodovtina'..)

a. Teeth not bail K'd; maxillary uot dilated hcbiiKl ; teeth on the pahito in a single

band on each side .* Synodus, 130.

**Body witli phosphorescent spots. (Scopeliiia'.)

b. Body compressed, covered with large, smootli scales Myctopucm, 131.

130.—SYrVOOUS BIocli & Schneider.

Lizard-Jishes.

{Saiirus Cnvier, 1>^17.)

(GroDOvins; Bloch & Schneid. Ichth. 1801, 390: type Esox srinodiis L.)

Body oblong or elongate, nearly terete. Head depressed, the snout

triangular, rather pointed. Interoibital region transversely concave.
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Mouth very wide; premaxillary not protractile, very long and strong,

more tLau half the length of the head; maxillary closel3^ connected

with it, very small or obsolete. Premaxillary with one or two series of

large, compressed, knife-shaped teeth, the inner and larger depressible.

Palatine teeth similar, smaller, in a single broad band. Lower jaw with

a band of rather large teeth, the inner and larger teeth depressible ; a

patch of strong, depressible teeth on the tongue in front, and a long

row along the hyoid bone. Jaws nearly equal. Eye rather large,

anterior. Supraorbital forming a projection above the eye. Pseudo-

branchiie well develoi)ed. Gill-rakers very small, spine-like. Gill-

membranes slightly connected. Top of head naked. Cheeks and oper-

cles scaled like the body. Body covered with rather small, adherent,

cycloid scales. Lateral line present. No phosphorescent spots. Dor-

sal fin short, rather anterior. Pectorals moderate, inserted high. Ven-

trals anterior, not far behind pectorals, large, the inner rays longer than

the outer. Anal short. Caudal narrow, forked. Branchiostegals 12-lC.

Stomach with a long, blind sac and many pyloric coeca. Skeleton rather

firm. Species numerous. Voracious fishes of moderate size, inhabiting

sandy bottoms at no great dei^th. In most warm seas. (^uvo'Jouc, ancient

name of some fish, from auvudouq^ teeth meeting, not shutting past each

other like scissors.)

* Snout rather poiuted, lou<:;er than eye ; upper jaw the longer. (Synodus.)

463. S. f«BtCBiS (L.) Gill.

—

Sand Pike; Lizard-fish.

Olivaceous; yellowish below; back ^mottled; upper surface of head

brownish, distinctly vermiculated with yellowish; ventral fins, lower

side of head, and inside of mouth tinged with yellow% Eye moderate,

Skinhead. Scales less regularly a: ranged and the rows less oblique

than in S. lucioceps ; those on the opercle in about 5 rows, on the cheeks

in 7; 25-30 scales along back before dorsal, 4 in a vertical row between

adipose tin and lateral line, 5 in an oblique row. Pectoral fin short,

not reaching ventrals, its length three-fourths that of the premaxillary.

Ventral large, its length from outer edge of base greater than from tip

of snout to upper edge of gill-opening. Interorbital space considerably

concave, with radiating ridges. Head 4^. B. 12; D. 11; A. 11; V. 8;

scales 7-G4-S (the vertical rows counted obliquely). L. 12 inches. Cape

Cod to South America; common southward. Not valued as food.

{Salmo fastens L. Syst. Nat.: Saurus fatens Giinther, v, 39G: Saurua foctens Holbrook,

Ichth. S. Car. 187.)
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461. S. lEicioccps (Ayrcs) Gill.

Olive-brown above, grayish below, with some golden lustre on sides;

back with shity reticuhitions; head not vennicnhited above; lower si<h'.

of head and ventral tins yellow. Eye 5 in head. Scales arranged in

regular, very oblique rows; those on the opercles in about 8, on the

cheeks in about 9 rows; 40-50 scales along the back before the dor-

sal, G in a vertical row between adipose fin and lateral line, and 10 in

an oblique row. Pectoral fin longer, reaching base of veutrals, its

length about equal to that of the preraaxillary. Ventral fin not so long-

as the space between snout and upper edge of gill-opening. Interor-

bital space little concave, nearly smooth. Head 4 ; depth 8^. D. 1 1

;

A. 12; B. 14; scales 13-G6-1G (the vertical series counted obliquely).

L. 12 inches. San Francisco toJNIexico; rather common in summer.

{Saurus Juclocejps Ayres, Proc. Cal. Acad. Nat. Sci. 1855, GG: Saurus luciocq>s Giiutber,

V, 397.)

** Body rather stout; snout short, obtuse, shorter than eye; lower jaw the longer.

( Trachinoeephalus Gill.*)

465. §. myops (Forster) Jor. & Gilb.

Grayish, mottled or barred; scapula black. Body moderately elon-

gate, tapering backwards. Mouth very large, maxillary more than half

length of head ; snout shorter than eye ; lower jaw somewhat projecting

;

top of head corrugated; iuterorbital space concave. Anal fin compara-

tively long. Ventral fins very long, reaching about to the vent. Head

3§ in length; depth about 5. D. 11; A. 14; scales 4-5S-7. Tropical

seas; not common on our South Atlantic coast.

{Salmo mijops Forstei', MSS. Bloch & Schneider, 421: Saurus myopn Giiuther, v, 393,)

131.—MYCTOPIIUITI Rafmesqnc.

(SeopehiH Cuvier, 1817.)

(Rafinesque, Indice d'Ittiolof;ia Siciliaua, 1810: type Mi/ctoplunn puvctatum Raf.)

Body oblong, compressed, covered with large cycloid scales, those of

the lateral line sometimes enlarged. A series of round luminous spots

along the lower side of the head and body. Head compressed. Mouth

large, the jaws usually about equal; premaxillary very long, slender;

maxillary well developed. Teeth in villiform bands on jaws, i)alatines,

IJterygoids, and tongue. Eye large. Gill-rakers very long and slender.

Branchiostegals 8-10. Pseudobranchiaj large. Air-bladder small. Py-

*Gill, Cat. Fish. Fast Coast N. Anier. 18G1, 53, no description: typi- Sitlmo myopa

Forster. {rpaxiyoi, Trachinus; jiEipaXi), head.)



282 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

loric cceca few. Dorsal fiu near the middle of the body; ventrals

usually below it, with 8 rays
5

pectorals well developed; adipose fin

small ; aual usually long. Small fishes of the opeu seas in most re-

gious; species numerous. Several undescribed species have been lately

taken off our Atlantic coast by the U. S. Fish Commission, (i^ul, night;

9?"?, light; hence amended by Cocco to Nyctophus.)

466. M. CB'eEBtllarc Jordan & Gilbert.

Body much compressed, deepest in front of the base of the pectorals,

bluntly convex anteriorly, tapering behind. Ventral region much more

arched than dorsal. Caudal peduncle long and very slender. Head

short and high, abruptly rounded in profile, the snout very blunt.

Jaws equal, the snout not projecting beyond the mouth. Maxillary

very slender, scarcely widened to its tip, and not dilated, its extremity

reachiug beyond the eye to the margin of the preopercle. Preniaxilla-

ries anteriorly on a level of the pupil. Teeth very small, present on

all the dentigerous bones. Eami of the mandible nearly parallel, com-

ing together in a sharp keel below. Orbital margin above and in front

with a thin membranaceous rim, that in front distiu(«t and formed by

the upturned edge of the preorbital. No orbital spine. Nasal bones

membranaceous, their edges upturned, forming a horizontal groove.

A groove between the frontal bones. Orbital margins separated by

a groove from the preopercle. Margin of preopercle very oblique.

All the membrane bones extremely thin, papery. Eye large, 3^ in

head. Gill-rakers long and slender. Head 3| in length to base of

caudal ; depth 4J. Head and body completely covered with thin mem-

branaceous scales, those on the middle of the sides not elevated and

not noticeably larger than the others. Free edges of all the scales

crenulate, some of them, especiallj- on the back, with the crenations

acute, but without spines, the scales being truly cycloid. About 45

scales in a longitudinal series. A phosphorescent spot on each man-

dible near the symphysis, 33 pairs of spots along the bell}', G in front

of ventrals, 6 between ventrals and origin of anal, and 21 between

front of anal and base of caudal. Caudal peduncle above and below

with two or three backward-directed spines, which are apparently the

exserted tips of vertebral processes. D. 12; A. 10; the fins rather

low. Origin of dorsal nearer the snout than the base of caudal, much

behind the base of the ventrals. Ventrals short, not reachiug half way

to vent. Pectorals reaching base of ventrals. Color very dark steel-

blue above, silvery on sides and below, with dark metallic lustre; the
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usual pli()si)li()re.scent spots present, as above described; no evident

ereain -colored blotch on the back of tail. L, 2J inches. Santa Barbara

Channel, (Jalifornia.

(Jordan & Gilbi^rt, Proc. U. S. Nat. Mas. 1880, 274.)

467. M. glaciate (Pa-iiih.) J. & G.

Sijont very short and obtuse, with the upper profile descending in a

very strong* curve ; cleft of mouth oblique ; maxillary reaching to the

angle of the i^rajoperculum, and terminating in a triangular dilatation.

Scales smooth, those of the lateral line enlarged. Eye very large, more

than one-third the length of head, which is nearly as deep as long.

Depth 4, nearly equal to length of head. D. 13; A. 17; V. 8. Lat. 1.

3G. Coasts of Scandinavia and Greenland. {GUnther.)

{Sco2)ehts gladalis Eeiuliardt, Dausk. Videusk. Selsk. 1838, vii, US, 12G: Scopdus

gludalis Giiutlier, v, 407.)

Family XLIIL—STERNOPTYCIIID^E.

{The Sternoptychids.)

Body oblong or ovate, naked. Mouth very wide, its cleft oblique or

vertical. 3Iargins of upper jaw formed laterally by the maxillaries, the

edges of which are toothed. Teeth pointed, mostly small. Opercular

apparatus incomplete. Gill-openings very wide, the membranes not

connected, free from the isthmus. Pseudobranchiie present. Gill-rakers

long or short. Lower part of body and head with series of phosphores-

cent si)ots. Adipose fin present, often small. Dorsal fin moderate,

usually median, sometimes preceded by a rudimentary spinous dorsal.

Eggs extruded through oviducts. Skeleton imperfectly ossified. Small

fishes of the deep seas. Genera 4; species about 12.

{Sternoptydiidiv groups Stcrnoptijchina and Cocdina Giiutlier, v, 364-391.)

*No scales ; no ludiuientary si)iu()U8 dorsal; pseudobraucliia^ present. (Cotdina:)

t Lower jaw prouiiuent Mauuolicus, 132.

132.—MAUROLICUS Cocco.

Argentines.

(Cocco, Lettere sui Salnioui, 32: type MauroHcus amcfhi/xluiopitncratus Cocco.)

Body oblong, compressed, naked, covered with silveiy ])igment;

series of phosi)horescent spots along the lower side of the head, body,

and tail. Head compressed, the bones thin, but ossified. Cleft of mouth

wide, oblique, the lower jaw i)rominent. IMaxillary large, broad, nmch

I)roduced backwards, receiving the slender premaxillary in the upper
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concave part of its margin. Both jaws with minute teeth. Gill-rakers

very long. Pectorals and ventrals developed. Dorsal well back, but

before anal. Adipose fin rudimentary. Anal fin long. Branchiostegals

8 or 9. Size small. Species about 4. (Dedictited to Maurolico, an

Italian naturalist.)

'Phosphoresceut organs aijpearing as impressions on tlie skin.

46§. m. boreaSis (Nilss.) Giinther.

Dark greenish, sides silvery. Body compressed. Mouth wide, the

lower jaw much i^rojecting. Teeth small. Eye large, 3 in head. Five

luminous spots on the throat, 12 between pectorals and ventrals, above

these a row of 8, 5 between ventrals and anal, vent to tail 24. Dorsal

nearer tail than snout. Adipose fin very small. Ventrals below dorsal.

Caudal forked. Head 3i; depth 3i D. 10; A. 15. L. 2i inches.

[iStorer.) North Atlantic; rare off our coasts.

' (Scojxlus borealis Nilssou, Observ. Zool. 9; Giinther, v, 389: Scopelus linmboUlii DeKay,

N. Y. Fauna, Fish. 246: Scopelus humboldU Storer, Hist. Fish. Mass. 328 (not of Cuvier).

Family XLIV.—CHAULIODONTID.E.

[The ChauUodonts.)

Body oblong or elongate, comiiressed, covered with rather large, thin,

deciduous scales. Lateral line present. No barbels. Series of phos-

l^horescent spots running along the lower side of the head, body, and

tail. Head much compressed, the bones thiu, but ossified. Mouth with

the cleft extremelj' wide, its margins formed by maxillaries and pre-

maxillaries, both of which are provided with teeth. Teeth unequal,

some of them long and pointed, fang-like. Pectorals and ventrals well

developed. Adipose fin i^resent. Caudal forked. Gill-openings very

wide. No pseudobranchiiE. No air-bladder. Deep waters of the At-

lantic. Genera 2, Gonostdma and Chaidiodus^ differing widely in the

position of the dorsal, the size of the anal, and the develox)meut of the

gill-rakers ; 2 species are known.

{Sttrnoptyckidw gtou]} Chauliodontlna Giinther, v, 391, 392.)

"Dorsal in front of ventrals ; no gill-rakers ; anal with less than 20 rays.

Chauliodus, 133.

133.—CHAUI^IOOUS Bloeh &. Schneider.

Viper-Jislies.

(Bloeh «& Schneider Syst. Ichth. 1601, 430: type Chauliodus sloaui Bloch & Schneider.)

Body elongate, compressed, covered with very thin deciduous scales

of moderate size. Head short, much compressed and elevated, the
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lower jaw prqjectiug, the snout iiuich shorter than eye. Mouth ex-

tremely wide, the cleft reachiug much beyond eye. I'remaxillaries

with four lon^j fang--like canines on each side. Mandible with pointed,

wide-set teeth, the anterior ones excessively long; none of these large

teeth received within the mouth. ]Maxillaries with tine teeth; palatine

with a single series of small pointed teeth; no teeth on the tongue.

Eye moderate. Pectorals moderate. Yeutrals large. Dorsal fin higli,

l)Ia('ed anteriorl}^, well in iront of the ventrals. Adipose tin moderate,

sometimes fimbriate, opposite the low, short anal. Gandal moderate,

forked. Gill-oi)enings very wide. ISTo gill-rakers. Branchiostegals

numerous. [yanXuiz^ exserted; oVJour, tooth.)

469. C. sHoa-Ji Bloch & Schneider.

Greenish above; sides silvery; belly blackish. Dorsal not far behind

head, its first ray produced in a long filament. Pectoral fins short.

Ventral fins elongate, longer than head. About 30 phosphorescent dots

in a series from the chin to the ventrals. Scales of the body subhexag-

oual. Head nearly as deep as long, 7 in total length ; depth about the

same. B. 17; D.C; A. 12; V. 7; Lat. 1. 56. L. 12 inches. {Giuither.)

Mediterranean and deep waters of the Atlantic ; a si^ecimen found in

the stomach of a cod on George's Banks.

(Blocb & Sclmeider, 430; Giiiitlier, v, 39:2.)

Family XLY.—STOMIATIDiE.

{The Stomiatoids.)

Body elongate, naked or covered with thin deciduous scales. jMouth

very wide. Lateral margin of upper jaw formed by the maxillaries,

which are provided with teeth along their edges. Teeth usually very

str:mg, unequal, some of them often fang-}ike. Gill-membranes not

joined, free from the isthmus. Branchiostegals numerous. A long-

fleshy barbel suspended from the throat. Ko pseudobranchia^ Sides

with phosphorescent spots. Dorsal fin short, median or posterior, with-

out spines. Adipose fin present or absent. Pectorals and ventrals

present. Opercular apparatus incomi)lete. Skeleton feebly ossified.

Eggs excluded through oviducts. Deep-sea fishes of the Atlantic.

Genera 4; species 8 or 10.

{Stomiaiidfr GiiiitluT, v, 424.)

*No n(lii)o.se iiii ; dorsal ()]>])<)sit(' anal. (Slomialiiia'.)

a. Body with fine deciduous .scales Stomias, 134.

aa. Body uaked.
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6. Vomer and palatines witli teetli Echiostoma, 135.

U. Vouier and palatines tootliless Malacosteus, 130.

** Adipose fin present; dorsal in front of anal; body naked. {Astronestlnnw.)

ASTRONESXHES, 137.

134.—STOMIAS Cnvier.

(Cuvier, Regne Auim. ii, 1817: type Esox boa Risso, from the Mediterranean.)

Bodj^ elongate, compressed, covered witli exceedingly fine and decid-

uous scales, whicli are scarcely imbricated, lying in subliexagoual de-

pressions in the skin. Head compressed, the snout very short and the

cleft of the mouth extremely large. Mouth oblique, the lower jaw pro-

jecting. Teeth pointed, unequal, those of the premaxillaries and mandi-

ble very large ;
maxillary with fine teeth ;

vomer with a pair of fangs
;

Ijalatines and tongue with smaller pointed teeth. Eye moderate. Oper-

cular portion of the head short ; a large fleshy barbel suspended from

the hyoid region. Vent far back. Dorsal comparatively long, far back,

opposite the anal. Pectorals and ventrals rather small, and short, the

latter far back. Caudal fin moderate. Lower side of head, body, and

tail with series of phosphorescent dots. Gill-openings very wide. Xo

pyloric coeca. Singular fishes of the deep waters of the Atlantic.

{fTTOfjAac;^ " mouthy," from a-u/jM., mouth.)

* Hyoid barbel not frin<^ed.

470. S. feirox Reinhardt.

Black. jSTeither i^ectorals nor ventrals produced. Caudal rounded.

Depth about 12 in total length; head 10. D. 17; A. 21; P. G; V. G.

{Gllnther.) Greenland, south to Cape Cod, in deep water.

(Reinkardt, Vidensk. Selsk. Natnrv. etc. s, p. Ixxvii ; Giintlier, v, 426.)

135.—ECMflOSTOMA Lowe.

(Lowe, Proc. Zool. Soc. Loud. 1843, 87: typo Echiostoma harhaiiim Lowe.)

Body elongate, compressed, scaleless. Head ratlier compressed, the

snout short and the cleft of the mouth very wide. Teeth pointed, un-

equal, those of the premaxillary and the front of the lower jaw being

longest; maxillary teeth in a single series, those of the lower two-thirds

being small; teeth of the hinder i^art of the mandible in a double or

triple series; vomer with a pair of fangs; palatines with a single series

of small pointed teeth; two groups of similar teeth on the tongue. Eye

of moderate size. Opercular portion of the head very narrow and flex-

ible; a flesh}^ barbel on the centre of the hyoid region. Dorsal fin far

back, opposite anal. Caudal forked. Vent not far in advance of caudal

fin. Pectorals and ventrals feeble, the latter behind the middle of the
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body. Series of pliospliorescent dots along tlie lower side of the head,

body, and tail. Gill-openings very wide. Gill-rakers minute. No psendo-

branchiie. No air-bladder. Atlantic, (e^^r, a viper; <7rw,aa, mouth.)

47 B. E. barbatuni Lowe.

Black, with an elongate, club shaped (phosphorescent) rose-colored

spot between the maxillary and the eye. Barbel as long as head (in

specimens seen), fringed at its tip. "Upper ray of pectoral produced in

a long and slender iilanieut reaching nearly to the root of the ventrals"

(wanting in si^ecimens examined). Ventrals narrow, elongate. Head C

in length ; depth 0. B. 12; D. 12-15; A. 17; P. 3-5; V. 8. L. 9 inches.

Deep waters of the Atlantic; lately taken off Gloucester, Mass.

(Lowe, Proc. Zoiil. Soc. Lond. 1843, 88; Giintlier, x. 427 ; Goode & Beau, Bull. Essex.

Inst. 1879, 23.)

136.—MAI.ACOS'ffEUS Ayres.

(Ayres, Journ. Best. Soc. Nat. Hist. 1849, 53: typo Malncostens niger Ayrcs.)

Bodj^ elongate, comi)ressed, scaleless. Head rather compressed, the

snout very short, the cleft of the month very wide, extending to behind

the root of the pectorals. Teeth iwinted, unequal, in single series on

botli jaws and tongue; none on the palate. Opercula membranaceous.

Dorsal far back, opposite anal. Pectorals rudimentary. Ventrals

rather posterior. One species known. {na?.ay.6^, soft; vazzo-^, bone.)

4'5'2. M. iiigcr Ayres.

Black, with a white loral spot. Snout very short, convex. Lower

jaw with very long canines. Barbel long and slender. Pectoral rays

coalescing into a thin, long filament. Ventrals filamentous. Head 3^

with cau<lal; depth 0. D. 10; A. 20; P. 5; V. G. North Atlantic; a

single specimen known. (Ayres.)

(AjTes, 1. c. ; Guntlicr, vi, 427.)

137.—AS'D^ROMESTHES Kichardson.

(Richardson, Iclitli. Voy. Sulpli. 97, 1815: typu AHironeaihts nifjra Rich.)

Body rather elongate, compressed, scaleless. Head compressed, the

snout short, the mouth wide. Teeth i)ointed, unequal. Upper jaw with

four long, curved canines; lower with two; maxillary teeth fine, sub-

equal; palatines with a single series of small, i)ointed teeth, similar to

those on tongue. Eye moderate. Throat with a barbel. Dorsal fin

long, inserted in front of anal, behind ventrals; adipose fin present;

caudal forked
;
paired fins well developed. Gill-rakers minute. No pseu-

dobranchiic. No air-bladder. Lower parts with i)hosphorescent spots.

(aarpnv, Star (star-fish); effOcw, to eat.)
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473. A. nigcr Rich.

Black, with about 22 luminous spots between chin and ventrals. Bar-

bel a little longer than head. Dorsal beginning just behind base of

ventrals; i^ectoral not reaching nearly to ventrals. Jaws equal. Eye

large, well forward. Head 4; depth 5J. D. 17; A. 14. Deep waters

of the Atlantic; described from specimens from the Grand Banks, per-

haps belonging to a different species.

(Eicliardsou, Iclith. Voy. Sulph. 97; Guutlier, v, 425.)

Family XLVI.—SALMONID^.

(The Salmon Family.)

Body oblong or elongate, covered with cycloid scales. Head naked.

Mouth terminal, varying much in size and form ; maxillary forming the

lateral margin of the upper jaw, provided with a snpplemental bone;

premaxillaries not protractile. Teeth various, sometimes wanting. Gills

4, a slit behind the fourth. Pseudobranchice present, but often small

or rudimentary. Gill-rakers various. Gill-membranes not connected

free from the isthmus. Branchiostegals 3-20. Ko barbels. Dorsal usu-

ally nearly median, not greatly elongate. Adipose fin present. (Cau-

dal fin forked. Anal fin moderate or rather long. Ventrals moderate,

nearly median. Pectorals placed low. Lateral line present. Abdo-

men rounded. Air-bladder large. Stomach ccecal or siphonal ; the py-

loric coeca few or many, sometimes obsolete. Ova generally large, fall-

ing into the cavity of the abdomen before exclusion. Genera about 20;

«pecies 125. A large and varied family; its members inhabit chiefly the

fresh waters of northern regions, many of them being anadromous,

running up from the sea to spawn in the ri^^ers. One genus {Retro-

Xnnna) is found in New Zealand, and the species of Microstoma, Argen-

tina, and Hyphalonedrus are mostly deep-sea fishes. In economic im-

portance this family ranks among the verj^ first, and the salmon aud

trout in all northern regions are the choicest prizes of the angler.

{Salmonidw Giiuther, vi, 1-205.)

* Pyloric coeca few or none; stomach ccEcal.

t Dorsal fiu nearly over the ventrals. (Argentinince.)

a. Branchiostegals 3 or 4 ; body elongate, subcylindrical Microstoma, 138.

««. Brauchiostegals 6-8; body compressed.

b. Adipose fin long and low, scarcely shorter than dorsal fin.

Mallotus (jnv.)

l)b. Adipose fin normal, short and high,

c. Veiitnils inserted in front of the middle of the dorsal ; mouth large.

d. Scales verj- small; males with villous bands; teeth feeble; pectoral

rays 16-20 Mauuotus, 140.
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dd. Scales larger, similar in both sexes; pectoral rays 10-19.

e. Teeth feeble, those ou tongue very weak ; scales small, adherent.

TlIALEICHTIIYS, 141.

ee. Teeth stronger, those on tongue enlarged ; scales moderate, decid-

uous OSMEUUS, 112.

cc. Vcntrals inserted under or behind the middle of dorsal ; mouth moderate

or .small.

/. Scales cycloid.

g. Jaws with minute teeth; maxillary reaching past front of cyo.

Hypomesus, 14:}.

gg. Jaws toothless; maxillary not reaching front of eye.

Akgentina, 144.

ff. Scales ctenoid Hyphaloxe dku.s, 14r>.

•* Pyloric ccpca many; stomach siphonal.

t Jaws toothless or with a few feeble asperities; scales rather large; anal fin

somewhat elongate; maxillary short and broad ; not an-

adromous ( Coregonincv) CouEGOXUS, 14C.

tt Ja'V\s with distinct teeth; scales mostly small. (Salmoninw.')

h. Dorsal fin very long and high, of about 20 rays; scales mod-

erate; tongue toothless ; not anadromous.
Thymallus, 147.

hh. Dorsal fin moderate, its rays 9-15 in number; tongue with

teeth.

i. Dentition very feeble, incomplete; anal fin elongate, of about

17 rays; scales moderate; not anadromous.

Stenodus, 148.

a. Dentition strong and complete; conical teeth on jaws, vo-

mer, and palatines ; tongue with two series of strong

teeth (deciduous in very old specimens of Oncorhynchus);

scales small.

j. Anal fin elongate, of 14-17 rays; vomer narrow, long, flat,

with weak teeth ; species black spotted.

Oncorhynchus, 150.

ij. Anal fin short, of 9-11 developed rays.

k. Vomer flat, its toothed surface plane; teeth on the shaft

of the vomer in alternating rows or in one zigzag row,

those on the shaft placed directly on the surface of the

bone, not on a free crest (i)osterior vomerine teeth some-

times deciduous) ; species black spotted Saljio, 151.

Iclc. Vomer boat-shaped, the shaft strongly depressed, with-

out teeth; very small, about 200 in the course of the lat-

eral line; species not anadromous, spotted with red or

gray Salvelinus, 152.

13§.—MBCBOSTOMA Cuvier.

(Cuvier, Regne Auim. ii, 1817: type Gasteropclecus microstoma Hisao^Microsioma ro-

tundatum Risso.)

Body elongate, cjiindiical, covered with large, thin, silvery scales.

Ilead sbort. Mouth very small, terminal; premaxillaries very small;

maxillaries very short and broad, not extending to the front of the very

large eye, which forms more than half the depth of the side of the head.

Lower jaw and vomer with a nnrrow series of fine teeth; no other teeth.

Dorsal fin short, inserted before or behind the ventrals, which are behind

Bull. Xat. Mus. Xo. 10 11)
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the middle of the body; anal fin small; caudal small, forked, its central

part scaly; pectoral ratlier narrow; adipose fin small, fringed, preseut

in tlie young, but usually disappearing with age. Branchiostegals 3 or 4.

Pseudobranchiie well developed. Air-bladder large, silvery. No i)yloric

ccBca ; mucous membrane of stomach papillose.' Atlantic Ocean, iu deep

Avaters. [/j.:xp6^, small; aroiw.^ mouth.)

4'* 1. M. g'H'tBBsBanilieisBn Reinh.

"This fish appears to be intermediate between Argentina and Micro-

stomaj having the dorsal fin inserted for the greater part in advance of

the ventrals, and a series of fine teeth iu the lower jaw. Teeth on the

vomer, none on the tongue. Adipose fin conspicuous. The height of

the body is one-half the length of the head and one-tenth of the total."

r>. 3; D. 11; A. 10; V. 10. {Giinther.) Greenland.

(Microsfomns gronlandkus Reiuh. Vitlensk. Selsk. Naturv. Mathem. AfhaDcU. viii,

1841, Ixxiv; Guuther, vi, 205.)

139.—MAILI^OTUS* Cuvier (ijoiing).

Form and dentition of Tlialeiclithy!^. No trace of scales in the known

examples, which are immature. Dorsal fin well backward over ventrals,

its insertion nearer the tip of the caudal than the snout; adipose fin long

and low, its height much less than the length of its base, its base little

shorter than that of the dorsal; pectoral rays in increased number;

anal moderate. Pseudobranchiie well developed. Branchiostegals 9.

Pyloric coeca 4.

473. M. villosMS (Miillcr) Cuvier {young).

Translucent whitish; a silvery lateral stri[>e; upper regions closely

punctate. Eye a little shorter than snout, 4 iu head. Minute teeth in

both jaws; middle of tongue rough; maxillary reaching front of pupil.

Ventrals and pectorals about equal in length to the longest dorsal ray,

which is 7 times in length of body ; ventrals inserted below first ray of

dorsal, not reaching vent; space between dorsal and adipose fin two-

thirds length of head; length of adipose fin more than twice its height,

two-thirds base of anal. Head 4; depth 6. D. 12; A. 21; V. 8; P. IG.

L. 4 inches. Behring's Straits. Probably developed scales when adult.

*As these pages are passing tbrongli the press, we learn from Dr. Bean that the

fish here described, collected by him iu Bcibring's Straits, is not a distinct genus and

ppecies as at first supposed, but the young of MaJhtus villosus. We therefore sup-

press the proposed generic and specific names, letting (he description remain, it being

too late to cancel the latter.
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140.—ITIALLOTUS Cuvier.

(Cuvior, Ri'giu^ Auiin. 1829, ed. 2, ii: type Clupea villosa Miiller.)

Body elongate, eompressed, covered with minute scales, a band of

whicli, above the lateral line and along- each side of the bell3^, are en-

larged, and in mature males they become elongate-lanceolate, densely

imbricated, with free, projecting points, forming villous bands. In very

old males the scales of the back and belly are similarly modified, and

the top of the head and tlie rays of the paired fins are finely granu-

lated. Mouth rather large, the maxillary thin, extending to below the

middle of the large eye. Teeth minute, forming single series on the

jaws, vomer, palatines, and iiterygoids; lingual teeth somewhat en-

larged, in an elliptical patch. Lower jaw projecting. Dorsal inserted

over ventrals. Branchiostegals 8-10. Lower fins very large. Pec-

toral fins large, horizontal, with very broad base, their rays in increased

number (16-20). PseudobranchiiB quite small. Gill-rakers long, slen-

der. Pyloric coeca 6, small. Ova very small. Marine species of the

North Atlantic and Pacific. [/ml/.ujTd-, villous.)

476. M. vaSaossiS (Miiller) Cuvier.

—

Capelin.

Dusky olivaceous above, grayish silvery on sides and below. Head

long, pointed. Base of anal in males compressed and prominent; pec-

torals reaching more than half way to ventrals, the latter to anal. Eye

large, 3J in head. Head 4^ in length; depth about 6. D. 12; A. IS.

Lat. 1. ca. 150. Greenland to Cape Cod and Alaska; abundant north-

ward.

(^Clupca villosa Miiller, Prodr. Zool. Dan. 1777, 245; Giintlier, vi, 170.)

111.—THAILEIC'IITHYS Girard.

I^ulacJion.

(Girard, U. S. Pac. R. R. Surv. Fisli. 1859, 325: type Thaleichthys stcvensi Grd.^Salmo

pacificus Ricb.)

This genus is intermediate between Mallotus and Osmcrns, differing

from the latter in its rudimentary dentition. All the teeth are very

feeble, slender, and deciduous, although occasionally present on all the

bones of the mouth. No permanent teeth on the tongue. The scales

are much smaller th.'in in Osmerus, and more closely adherent; larger

than in Mallotus, and similar in the two sexes. The coloration is dusky.
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Small fishes of tlie ISTortli Pacific, remarkable for their extreme oiliuess.

When dried tliey burn like a caudle. {OdA^ia^ rich 5 i/J>uq^ fish.)

477. T. pficafflCMS (Rieli.) Grd.

—

Euluchon ; Candlc-fish.

Color white, scarcely silvery; upper regious rendered dark iron-gray

by the accumulation of dark puuctulations. Body rather elongate,

slender, and less compressed than in Osmerus. Head long, blunter

than in Hypomesus pretiosus, less compressed, broader, and more con-

vex above, Mouth large, the maxillary rather narrow and long, reach-

ing beyond the middle of the rather small eye; lower jaw projecting.

Opercle with strong concentric striae. Gill-rakers numerous, rather

long and slender. Ventrals large, inserted just in front of dorsal.

Pseudobranchia) small. Head 45; depth G. B. 8; D. 11; A. 21; P. 11.

Lat. 1. 75; pyloric cosca 11; vertebrae 70. L. 12 inches. Oregon to

Alaska, ascending the rivers in enormous numbers in the spring. An
excellent pan-fish, unsurpassed in delicacy of flesh.

(Salmo {Mallotus'^.) imdficus Richardsou, Fanu.a Bor.-Araer. iii, 22G: Thaleivhthya

stevensi Girard, U. S Pac. R. R. Surv. Fish. '62'>; Giiutlier, vi, 168.)

142.—OSi^IEBUS LiuntBus

Smelts.

(Artedi ; Linnajns, Syst. Nat.: type Salmo epcrlanus L.)

Body elongate, compressed. Head long, pointed. Mouth wide, the

slender maxillary extending to i)ast the middle of the eye; lower jaw

projecting. Preorbital and suborbital bones narrow. Maxillaries and

I)reraaxillaries with fine teeth ; lower jaw with small teeth, which are

larger posteriorly; tongue with a few strong, fang like teeth, largest

at the tip; hyoid bone, vomer, palatines, and pterygoids with wide set

teeth. Gill-rakers long and slender. Branchiostegals 8. Scales large,

loose, G()-7() in the course of the lateral line. Dorsal small, about mid-

way of the body, over the ventrals; anal rather long. Vertebra? about

60. Pyloric coeca small, few. Small fishes of the coasts of Europe and

Northern America, sometimes ascending rivers. They are considerably

valued as food. (oV/xtj/jot, odorous; the name is equivalent to the Eng-

lish "smelt".)

a. Vomer with a cross-series of small teeth; species spa-wning in the sea.

478. O. tBialcichtliys Ayrcs.

Olivaceous, sides silvery and somewhat translucent. Body compara-

tively deep and compressed. Head rather short and deej), the ma'xil-
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liiry broad, its edge strongly curved, extending to opposite posterior

margin of pupil. Premaxillary on the level of upper part of pupil.

Mandible projecting, its tip somewhat curved upward. Eye longer

than snout, 4 in head. Fins high, the pectorals usually reaching ven-

trals, and the ventrals to anal; anal reaching about to caudal. Teeth

weak; maxillary teeth scarcely visible. Head 4i; depth 5 J. I). 9; A.

18; P. 11. Lat. 1. 00. L. 9 inches. Pacific coast from San Francisco

northward ; rather common.

(Ayres, Proc. Cal. Acad. Nat. Sci. 1860, C2 ; Giiutlier, vi, 168.)

479. O. attciisiatus Lockiugton.

Greenish, sides silvery. Body elongate, comiiressed. Head rather

long, somewhat pointed ; maxillary extending past pupil ; lower jaw

projecting; maxillary rather narrow, little convex. Outline of both

jaws nearly straight, less curved than in 0. thaleichthys. Teeth on

tougue strong, but much smaller than in 0. mordax ; teeth on maxil-

lary conspicuous ; front of both jaws with rather strong teetli*; pala-

tine teeth variable, usually strong. Eye large, 4 in head. Fins low.

Pectorals not reaching ventrals, nor ventrals anal, nor anal to caudal.

Head 4^; depth G. D. 10; A. 15-17; P. 11. Lat. 1. 05. L. 10 inches.

Coast of California ; not rare. Very close to 0. thaleichthys^ but proba-

bly distinct.

(Lockiugtou, Proc. U. S. Nat. Mas. 1880, 66.)

aa. Vomer with 2-4 stroug faiig-like teeth; species ascending rivers.

4§0. O. luoa'dax (Mitch.) Gill.

—

American Smelt.

Transparent greenish above, silvery on sides ; body and fins with

some dark punctulations. Body rather long and slender. Head large,

with Lirge mouth and stronger teeth than in the other species of the

genus. Small teeth along the edge of the maxillary ; stroug fang-like

teeth on tongue and front of vomer ; cardiform teeth ou palatines, ptery-

goids, and hyoid bone ; mandible with moderate teeth, its tip projecting.

Scales deciduous. Dorsal fin rather posterior, the ventrals under its

front. Lower fins moderate, none reaching the next behind it. Gill-

rakers two-thirds diameter of eye. Head 4; depth 6^. D. 10; A. 15;

P. 13. Lat. 1. OS. L. 1'2 intihes. Atlantic coast from Virginia north-

ward, entering streams and often land-locked. Very close to the

European 0. ejjerlanus, but the latter has largei: scales (Lat. 1. 00),

shorter gill-rakers, and rather weaker teeth.

(Alherlnamordax Mitchill, Trans. Lit. &Phil. Soc. N. Y. 1814, 446: Osmerus virldescena

Le Sueur, Jouru. Acad. Nat. Sci. Phila. i, 230: Osmerus viridesccns Giiuther, vi, 167.)
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Var. specta"MC52 Cope.— Wilton Smelt.

Slender. Head short, with very large eye, and short moutli aud max-

illary. Maxillary not extending beyond middle of pnpil. Eye 3 in head.

Head 44 ; depth 8^-. D. 10; A. 15; Lat. 1. OG. L. transv. 10. Small.

Wilton Pond, Kennebec County, Maine; land-locked in fresh water.

[Cope.)

(Osmcrus spectrum Cope, Proc. Amer. Phil. Soc. Pliila. 1870, 490.)

Var. afoliSOtfi Cope.

—

Cohessicontic Smelt.

Stouter. Eye smaller. Maxillary reaching posterior margin of pupil.

Eye 4i in head. Head 42 ; depth 7. Lat. 1. 08. L. transv. IG. Land-

locked in Cobessicontic Lake, Kennebec County, Maine. {Cope.)

{Osmeras ahbotti Cope, Proc. Amer. Phil. Soc. Phila. 1870, 490.)

481. <>. deastex Steiudachner.

Dark brown above ; sides silvery or golden ; head and body with dark

points. Eye two-thirds length of snout. Teeth as in 0. eperlanus and

0. 7nordax; maxillary reaching posterior margin of eye, its length five

times in distance from tip of lower jaw to dorsal. Height of dorsal half

length of head; height of anal two-sevenths. Head 4; depth 5;}. D. 10;

A. 13 ; Y. 8 ; Lat. 1. GG ; L. transv. 16. Port Clarence, Alaska, to north-

ern China. (I>eaw, MSS.)

(Steindachuer, Sitzungsb. Kais. Akad. Wiss. Wieu, Ixi, 1870, 429.)

143.—IIYPOMESUS Gill.

Surf Smelts.

(Gill, Proc. Acad. Nat. Sci. Phila. 1832, 169: type Argentina pretiosa Grd.)

Body rather elongate, moderately compressed, covered with thin scales

of moderate size. Head rather pointed. Mouth moderate, formed as

in Argyrosomus, the shortish maxillary not extending quite to middle of

eye; its outline below broadly convex, lower jaw projecting. Teeth

minute, on jaws, vomer, palatines, pterygoids and tongue. Ventrals

inserted directly under middle of dorsal, midway between eye and base

of caudal. Branchiostegals G-7. IS'orth Pacific, {u-6, below; pJao^,

middle; in allusion to the i)osition of the ventrals.)

4§2. H. prctiosiis (Grd.) Gin.—Surf Smelt.

Light olivaceous; a silvery band along the lateral line. Ej^e as long

as snout, 4J in head. Fins low, the longest dorsal ray 8 in length,

without caudal; pectorals scarcely reaching half way to ventrals, 7
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ill length of body; ventrals not roacbiiig vent, their length S.', in body.

Uead U; depth 4^. 13.10; A. 15; P. 14; V.'S; Lat. 1. 70. L. 12

inches. Piicilic coast, from California northward; abundant, s])awning

in the surf. A very lirm-lleshed aud fat little fish, scarcely inferior to

tbe eulachon.

{Argentina pretiosa Gnl. Proc. Acad. Nut. Sci. Pliila. 1854, 155: Osmerus pretloHus

Giranl, U. S. Pac. R. R. Sarv. Fish. 324: Osmerus elongatus Ajves, Proc. Acad. Nat.

Sci. Phila. 18.-,4, 17.)

483. II. oilidus (Pallas) Giinther.

Darker. Fins higher, the longest' dorsal ray 6 in length of body

;

pectorals reaching two-thirds the distance to root of ventrals, their

length 5 in body; ventrals G in length of body. Lat. 1. 56-60. Alaska

and Kamtschatka, spawning in fresh-water ponds. (Bean, MSS.)

{Salmo (Osmerus) olkhis VaMas, Zoogr. Ross. As. iii, 391; Giiutlier, vi, 1G9, iu jiart.)

141.—ARGENTIIVA Linnaeus.

Argenti7ies.

(Artedi; Linnaeus, Syst. Nat. : type Argentina sphyrce.na L.)

Body oblong, covered with rather large cycloid scales, which are

often rough with spinous points. Mouth small, the maxillaries very

short, not reaching to the eye. Eye very large. Jaws toothless; an

arched series of minute teeth on the head of the vomer and on the fore

X)art of the palatine; tongue typicallj^, with a series of small curved

teeth on each side. Dorsal tin short, iu advance of the ventrals. Cau-

dal tin deeply forked. Eggs small. Fishes of the deep waters of the

North Atlantic and Mediterranean, never entering fresh waters. (Latin

argentum^ silver.)

* Scales moi-c or less rough. {Sihts Roiuhardt.*)

484. A. sya'JcBBSiBJEn Goode & Bean.

Body compressed. Uead not quite twice as long as deep. Snout

nearly 3.\ in head. Insertion of dorsal midway between snout and adi-

l)Ose fin; ventrals under last ray of dorsal. Scales very large, cycloid,

covered with minute asperities; a median row of scales along the back

and the belly. Color olivaceous ; sides silvery. Head 4^; depth 5.^.

B. G; D. 12; A. 13; V. 14; scales 3-00-4. L. 17 inches. Sable Island

Bank, in deep water.

(Goode & Bean, Proc, U. S. Nat. Mus. 1878, 261.) •

* Rcinhardt. Bcniiirkn. til den Skaud. Ichthyol. 11: type Salmo silus Ascnuiiis.

(From the Norwegian name f'as-Sll, said to mean rough herring.)
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14^5.—2aYPC3AlLOi^Er>KUS Goode.

(Goodc, Proc. U. S. Nat. Miis. 1830, iii, 483: type H. chahiheius Goode.)

Body wub-terete, covered willi adherent rou^b-pectinate or ctenoid

scales. Mouth rather large, the maxillary reaching to beyond front of

orbit,; lower jaw projecting. Teeth on jaws, small, sharp; tongue

smooth. Dorsal in front of ventrals. Otherwise essentially as in Argen-

tina.. Deep sea. {uipa/.n:;^ under the sea; iVeo/^o?, dweller.)

4§5. 15. ctlialybeflMS Goode.

Grayish, mottled with brown; scales metalHc silvery. Body plump,

terete. Maxilhiry broad and flattened posteriorly, extending to front

of pni)il, its length 2f in head. Interorbital space broad, 4 times the

diameter of eye. Scales arranged in reguUir transverse rows, overlap-

ping in such a manner as to resemble oblique plates ou the sides. Lat-

eral line prominent, straight. Insertion of dorsal midway between pec-

torals and ventrals, or snout and adipose fin; pectorals long; ventrals

under middle of dorsal ; caudal forked. Head 4 ; depth 4. D. 11 ; A.

8; P. 17 or 18; V. 9 or 10; Lat. 1. 52. Deep sea, off the coast of lihode

Island.

(Goode, Proc. U. S. Nat. Mus. 1880, 484.)

146.—COE2ECJOIVUS Liimteus.

White-Jish.

(Artedi; LinntBus, Syst. Nat. : type Corcgonus laceretus L.)

Body oblong or elongate, compressed. Head more or less conic, com-

pressed, the form of the snout varying considerably. Mouth small, the

maxillary short, not extending beyond the orbit, with a well-developed

supplemental bone. Teeth extremely minute, if present. Scales mod-

erate, thin, cycloid, rather firm. Dorsal fin moderate; caudal tin deeply

forked; anal fin somewhat elongate; ventrals well developed. Pseudo-

branchiie large. Gill-rakers varying from short and thickish to very

long and slender. Air-bladder very large. Stomach horseshoe-shaped,

with many (about 100) pyloric cceca. Ova small. Species about 40, in-

habiting the clear lakes of jS^orthcrn Europe, Asia, and America, in

Arctic regions descending to the sea. Most of them spawn in late fall

or winter near the shore, at other seasons often frequenting consider-

able depths. The group, as here defined, includes a number of sections

characterized by minor modifications of structure, some of which have

been considered as genera. It seems to ns that the number of distinct

species has been overestimated by pievious writers, and that the geo-

grax)liical range of each one is much wider than has hitherto been
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jiciier.illy supposed. The species arc liiglily valued for food, the flesh

bciug generally i)alc and of flue flavor. TUe coloratiou is very uui-

form ; bluish olivaceous above; the sides and below silvery, {y-^rn^

the temples; ydi-jo^^ angle.)

This genus uiiiy be subdivided as follows:

* Lower jaw included
;
preiiiaxillaries broad, i)laced verfieally or the lower edge turned

inward.

tGill-rakers sliort, thiekisli, few iu nuniT)er; xircorbital broad, wider than pupil
;

maxillary sliort and rather broad, not reaching to the lino of the eye; the

small supplementary bone mostly narrow and sharply elliptical ; mouth very

small (PitosoPiUM Milner) couesi, wilUamsoni, quadrilateraUs, Icennicolti.

ft Gill-rakers numerous, long, and slender; preorbital long and narrow; maxillary

comparativelj' long, the supplemental bone ovate. (Coregoxus.)

t Tongue toothless, or nearly so; back elevated dniyelfonnis.

It Tongue with about three series of small teeth; body elongate, con)pressed.

lahradoricns.

XX\ Tongue nearly toothless; back not elevated hoyi.

** Lower jaw projecting; i)remaxillaries narrow, placed more or less horizontally.

$ Body elongate, snbfusiform; scales small, uniform, convex behind (AuGYlto-

SOMCS Agassiz) merlci, artcdi, viijripinnis.

§!JBody short, deep, compressed, shad-like; curve of the back similar to that

of the belly; vseales large, larger forwards, rather closely imbricated, the

posterior margin little convex (Allosomus Jordan) tuUibce.

•Lower jaw included; premaxillaries broad, placed vertically or turned inwai-d.

tGill-rakers short, thickish, few in number; preorbital broad, wider than pupil;

maxillary short and rather broad, not reaching to the line of the eye ; the

snuill supidementaiy bone mostly narrow and sharply ellii)tical; mouth very

small. {I'rosopium* JMilner.)

486. C. COMCSi Miluer.

—

Chief MoKiilain TThHc-fiHli.

Head narrowed anteriorly, the snout prolonged, pig-like, protruding

beyond the mouth. Maxillary 4 iu head, barely reaching eye. Sub-

orbital and supraorbital wider than in the other species. Depth 41 in

length; length of head about the same; body therefore elongate, not

elevated nor much comi^ressed. D. 12; A. 10; scales 8-8S-7. Chief

Mountain Lake, Montana, a tributary of the Saskatchawau. Verj' close

to the next, if really different; the head and mouth larger in the single

specimen known.

(Milner, Eei)t. U. S. Fish Com. 1872-7.3, 83 : Prosoinum couesi Miluer, in Jordan, Man.
Vert. ed. 2, 3G2.)

487. C '\Vd3aa:iDnsOiai Girard.

—

Boclcxj Mountain White-fish.

Body oblong, rather deeper than in C. quadrilateraUs^ but little com-

pressed. Head shortish, conic, the proflle more abruptly decurved

than in the others. Snout compressed and somewhat pointed at tip,

•which is eutirel^y below the level cf the eye. INIaxillary short and very

* Miluer, in Jordan Man. Vert. ed. 2, 331: type C. quadrilateral is Rich. {Tzpoauirdov,

a mask; from the broad preorbital.)
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broad, rcacliiug just about to the anterior margin of eye ; therefore,

apparently longer than in tlie next, owing to the shortness of the snout.

Maxillary contained 4 times in the length of the head ; mandible 3 times.

Mouth inferior. Eye 4| in head. Adipose tin very large, extending

behind anah Depth 4:^ in length ; head 4|. D, 11-14; A. 11 5 scales

8-74 to 88-7. Gill-rakers short and thick, shorter than j)upil ; about

16 below the angle. Clear streams and lakes from the Kocky Mount-

ains to the Pacific; abundant in the Sierra, ]S[evada. An excellcut

food-fish; variable.

(Girard, Proc. Acad. Nat. Sci. Phila. 1858, 133; Giiather, vi, 187.)

4§§. C <jMadri3a,tea'alis Richardson.

—

PiIot-fi>ili ; Menomonee WIdtc-fish; Shad

Walter; Ilound-finh.

Body elongate, not elevated nor much compressed, the back rather

broad, the form more terete than in any of the other species. Mouth

very small and narrow, inferior, the broad maxillary not reaching to

opposite tlie eye, 5J in head. Head long, the snout compressed and

bluntly pointed, its tip not below level of eye; profile not strongly de-

curved. Preorbital wider than pupil. Mandible originating under mid-

dle of eye, 3^ in head. Adipose fin small. Gill-rakers short and stoutish,

but rather longer than in C. wilUamsoni. Head 5 in length ; depth 4^.

D. IL; A. 10; scales 9-80 to 90-8. Color dark bluish above, silvery

below. Lakes of iS!"ew Hampshire, Upper Great Lakes, northwestward

to Alaska ; abundant in cold, deep waters.

(Richardson, Franklin's Journ. 1823, 714 ; Giinther, vi, 176 : Corcgonus novw-anylla';

Prescott, Amer. Journ. Sci, Arts xi, 342, 1851: Coregonus novoe-anglice Giinther, vi, IbG.)

4§9. C. JiesiBSicoiti Milner, MSS. .sj). nov.

Body oblong, elliptical, the back not greatly elevated. Head very

short and deep, the snout bluntly deeurved and not projecting, the

depth of the head at the nape greater than the distance from the end of

the snout to the opercular margin. Mouth not inferior, the jaws almost

equal ; maxillary extremely short and broad, not quite reaching to the

eye, its length oi in head, its supplemental bone broad-ovate, broader

than in dupeiformis. Gill rakers as in G. qnadrilateralls. Preorbital

rather broad. Color pale, as in dupe Iformis. Head 5^ in length. T>.

11; A. 13; scales 10-90-10. Types Nos. 8971 and 9G00 of the United

States National Museum from Fort Good Hope, British America, and

Yucon Eiver, Alaska, respectively. A strongly marked species, well

distinguished among the American forms by the very obtuse head, but

perhaps identical with some Siberian species.
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tt Gill-raktTS numerous, long and slender; preorbitril long and narrow; niaxillaries

comparatively l<nig; the supplemental hone ovate, rather hroad. {Corcjonus.)

t Tongue toothless, or nearly so; hack elevated.

490. C. cSupeiforniis (Mitrh.) Milner.—Cowmow White-fmh.

Body obloug, compressed, always more or less elevated, and iK^eomiiiy;

notably so in the adult. Ilead comparatively small and short, the snout

bluntish, obliquely truncated; tip of snout on level of lower edge of

j)ui)il; width of preorbital less than half that of pupil. Maxillary

reaching past front of orbit, about i in head. Eye large, 4-5 in head.

Gill-rakers moderate, § diameter of eye, about 20 below the angle.

Color olivaceous above; sides white, but not silvery; lower fins some-

times dusky. Head 5; depth 3-4. D. 11; A. 11; scales 8-74-9. L. 20

inches. Great Lakes and northward ; the best known and most highly

valued of the American white-fishes. This species, like others of wide

distribution, is subject to considerable variationjj;, dependent on food,

waters, etc. Feeds on minute organisms.

(Sahito chipeiformis Mitclijll, Amer. Month. Mag. ii, .321, 1818: Coi-ef/orum olbits Le
Sueur, Journ. Acad. Nat. Sci. Phila. 1, 231, 1818 : Corec/onus albiis Guntlna-, vi, 184, and
of authors generally: Corejoniis richardsoni Gunther, vi, 185: Coregonus sapidissiiuiis

Giinther, vi, 186 : Coref/onus laiior Gunther, vi, 18G : Coregonus olseyo, the " Otsego Lake
Cass", DeWitt Clinton Med. & Phil. Register, iii, 188.)

tt Tongue with ahout three series of small teeth; hody elongate, compressed.

491. C. ]lal{>radoricus Eich.

—

" Whiting" ; Mmquaw Pdver White finh.

Bodj- rather elongate, compressed, the back not elevated. Head

rather long and slender, compressed. Mouth rather small, the jaws

equal, the maxillary reaching to the front of the pupil. Maxillary

bone broad, rather short, its supplementary i)iece ovate. jNIandible

reaching middle of eye. Eye large, 4^ in head. Supraorbital bone

narrow. Gill-rakers rather long. Bluish black above, silvery below;

scales with dark punctulations; fins all dusky. Dorsal fin high in

front, the last rays short. Head 4g ; depth 4.'5. D. 11; A. 11; scales

9-80-8. L. 12 inches. Great Lake region to the lakes of the Adi-

rondacks and White Mountains, and northeastward; generally abun-

dant in cold, clear lakes.

(Eirhardsou, Fauna Bor.-Amer. iii, 203, 1838; Giinther, vi, 1~G: Coregonus neohan-

toniennis Prescott, Amer. Journ. Sci. Arts, xi, 342, 1851.)

ttt Tongue nearlj" toothless ; back not elevated.

493. C. lioyi (Gill) Jordan.

—

Lake Moon-eye; Cisco of Lake Michigan.

Body rather elongate, compressed, the back somewhat elevated.

Head rather long, in form intermediate between Coregonus and Argyro-
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somus. Mouth rather large, termiual, the lower jaw evidently shorter

than upper, even when the mouth is open; tip of muzzle rather bluutly

truncate; maxillary reaching to opposite middle of pupil, about 3 in

head ; mandible extending to i)osterior margin of pupil. Supraorbital

and preorbital narrow. Eye very large, 3J in head. Tongue with

traces of teeth. Gill-rak^rs slender, about 25 below the angle, rather

long, nearly as long as eye. Pseudobranchias very large. Fins low;

free margin of dorsal very oblique. Color bluish above, sides and be-

low rich silvery, brighter than in any other of our Coregoni, much as in

Hijodo'n and Albula. Lateral line almost straight. Head 4J ; depth 4i^.

D. 10; A. 10; scales 7-75-7. L. 12 inches. Deep waters of Lake Mich-

igan, Lake Ontario, and neighboring- lakes; the smallest and hand-

somest of our Coregoni. It is intermediate in its relations between the

typical Coregoni and Argyrosomus.

{Argp-osomus hotji (Gill, MSS.) Miliier, Rept. U. S. Fish Com. 1872-73, 86, 1874;

Jordau, Mau. Vert. ed. 2, 275.)

** Lower jaw projecting; premaxillaries narrow, placed fnore or less horizontally.

§ Body elongate, subfusiform; scales small, uniform, convex behind. {Argyro-

somus Agassiz.*)

493. C. Bnevlii Gthr.

Steel-bliiish above, with many dark points ; belly white ; dorsal and

caudal mostlj' blackish
;
x>ectorals and ventrals tipped with black ; eye

blackish, the iris silvery. Body rather elongate, compressed. Form

of mouth as in C. artedi, the lower jaw considerably projecting ; max-

illary broad, with rather broad 8upi)lemental bone, three times as long-

as wide, extending to middle of the very large eye, its length 3 in head;

preorbital extremely narrow. Length of mandible somewhat more than

least depth of tail. Teeth none, or reduced to minute asperities on

the tongue. Gill-rakers numerous, very long and slender. Dorsal

very high, much higher than long, its last rays rapidly shortened, the

first rays twice the length of base of fin; insertion of dorsal midway

between snout and middle of adipose fin. Caudal large, well forked;

anal small; ventral inserted under middle of dorsal, very long, ^ length

of head; pectoral the same length. Scales as in C. artedi. Head 5;

depth 59. Eye 3 in head. D. 11; A. 14; V.ll; scales 7-80-8. Behr-

iug's Sea to the north shore of Siberia, ascending rivers ; lately obtained

by Dr. Bean in Alaska.

(Salmo clapeoides Pallas, Zoogr. Ross. Asiat. iii, 410; not Coregonus clnpcoidcs La-

c6pMe; Giinther, vi, 195.)

* Agassiz, Lake Superior, 150, 339 : type Coregonus dupeiformis DeKay, not of

Mitchill,= C'o)rryoKMS arkdi Le Sueur, {apyvpoi, silver; 6(bi.ia, body.)
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401> C. arJefln Le Sueur.

—

Lalce Herring ; Cisco; Michigan Herring.

Body eloni^ate, compressed, not elevated. TIead compressed, rather

pointed. Moiitli ratlier large, the maxillary reaching about to the

middle of the pupil, about 3} in head ; the mandible
2.i-

in head. Pre-

orbital bone long and slender; suborbital broad; supraorbital nearly

as long as eye, about 4 times as long as broad. Eye 4-5 in head.

GiH-rakers very long and slender, as in Clnpea, as long as eye, 25-30

below the angle. Bluish black or greenish above; sides silvery; scales

with dark specks. Fins mostly pale, the lower dusky tinged. Head

4i; depth -ih. D. 10; A. 12; scales 8-75 to 90-7. L. 12 inches. Great

Lakes and northward to Alaska and Labrador; very abundant, usually

frequenting shallow waters. In numerous small lakes in Indiana and

AVisconsin (Geneva, Tii)pccanoe, Ocouomowoc, etc.) is the modified var.

sisco [Argyrosomus sisco Jordan, Amer. Nat. 1875, 136), which lives in

the deep v,aters, coming into shallower waters to spawn in December.

{CoregonuH artecUTuQ Snanr, Journ. Acad. Nat. Sci. Phila. i,2:31, ISIS: Coregoniis clupei-

formis Giintliei', vi, 193, aud of nearly all authors, but uot Sahno clnpciformia of Miteli-

ill: Sahno (Coregonus) harengus Eicliardson, Fauna Bor.-Auicr. iii, 210: Sahno (Corego-

nus) luddus Richardson, Fauna Bor.-Amer. iii, 207: Coregonus Imidus Giiutlier, vi, l'J3:

Coregonus harengus Giinther, vi, 199.)

495. C iJBgfB'apiBaBBBS (Gill) Jor.

—

Bhie-fm ; Blaclc-fui.

Body stout, fusiform, compressed. Head stout. IMouth large, the

lower jaw projecting. Eye rather large, longer than snout, about 4

in head. Ttn'th very minute, but appreciable on premaxillaries and

tongue. Gill-rakers very numerous, long and slender. Color dark

bluish above; sides silvery, with dark punctulations; fins all blue-

black. Head 4^; depth 3% H. 10; A. 12; scales 9-88-7. L. IS

inches. Deep waters of Lake Michigan; locally abundant. Larger

than most of the other Coregoni. Known at once by the black fins.

{Arggrosomus mgripinnis (Gill, MSS.) Milner, Rept. U. S. Fisli Com. 1872-7:), 87,

1875; Jordan, Man. Vert. 275.)

§^ Body short, deep, compressed, shad-like; curve of the hack similar to that of iho

bcdly; scales large', notably larger forwards, rather closely iiubricated, the

postei'ior margin little convex. (AUosomus Jordan.*)

496. C. tBllQibec Rich.— T»///7;fe; "Mongrel TFhile Fish".

Body short, deep, compressed, shad-like, the dorsal and ventral

curves similar. Caudal peduncle short and deep. Head conic, com-

pressed, much as in C. nigrij)innis. Mouth large, the maxillary as long

"Jordan, Man. Vert. od. 2, 1873, 331: type Coregonus tuUibce Rich. {aXXo?, other,

different; (j(b/.ta, body.)
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as the eye, extending past the front of the pupil, its supplemental bone

narrowly ovate, with prolonged foint; jaws equal when closed. Eye

large, as long as snout, 4J in head. Preorbital narrow; supraorbital

elongate, rectangular. Scales anteriorly considerably enlarged, their

diameter half larger than the diameter of those on the caudal peduncle.

Color bluish above; sides white, punctate with fine dots; each scale

with a silvery area, these forming a series of distinct longitudinal

stripes. Head 4 ; depth 3. D. 11 ; A. 11 ; scales 8-74-7. L. 18 inches.

Great Lakes and northward. A handsome and well-marked sjiecies.

{Salmo (Coregonus) tuUihee Rich. Fauna Bor.-Amer. iii, 201, 183G; Giluther, vi, 199:

Argyrosomits tuUibee Jordan, Man. Vert. 361.)

147.—THYMAI^LUS Cuvier.

Graylings.

(Cuvier, E(>gne Aiiim. ed. 2, ii, 1829: type Salmo thymallus L.)

Body oblong, compressed, little elevated. Head rather short. Mouth

moderate, terminal, the short maxillary extending past the middle of the

large eye, but not to its iiosterior margin. Teeth slender and sparse on

the maxillaries, premaxillaries, and lower jaw; vomer short, with a

small i)atch of teeth; teeth on the palatines; tongue toothless, or

nearly so. Gill-openings wide. Branchiostegals 7 or 8. Gill-rakers

short and rather stiff. Suborbital and jireorbital bones narrow.

Scales small and loose, 75-100 in the course of the lateral line. Dorsal

fin very long and high, mostly in advance of the ventrals, of about 20

rays; adipose fin small; caudal fin forked; anal fin small, of 10-15

rays. Coloration brilliant, the dorsal with red or blue spots. Pseu-

dobranchise well developed. Air-bladder very large. Pyloric append-

ages about 15. Beautiful fishes of the fresh waters of northern regions.

(^6/jtaAAoc, the Greek name of the Grayling, the fish having the odor of

thyme

—

Ou/jm^.)

4J>'7. T. SflgBBifer Richardson.—Jmen'cflw Grayling.

Body elongate, compressed, highest under the anterior portion of the

dorsal. Head rather short, subconic, compressed, its upper outline con-

tinuous with anterior curve of the back. Mouth moderate, the maxil-

lary extending to below the middle of the eye; jaws about equal.

Tongue, in the young, with teeth which are usually absent in the adult.

Eye quite large, about 3 in head, rather longer than snout, about equal

to the interorbital space. Scales moderate, easily detached. Lateral
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line nearly straijj;lit. A small bare space behind istbmns. Dorsal fin

long and liigli, its length rather greater than the depth of body, its

height varying, greatest in the males; adipose fin rather small; anal

fin small. Gill-rakers slender, short, about 11 below the angle. Color-

ation brilliant, (in var. />-iV'o?o;-) purplish gray; young silvery; sides of

head with bright bluish and bronze reflections; sides of body with

small, black, irregular spots, most numerous posteriorly in young speci-

mens; ventral fins ornate, dusky, with diagonal rose-colored lines; dor-

sal with a black line along its base, then a rose-colored one, then a

blackish one, then rose-colored, blackish, and rose-colored, the last

stripe continued as a row of spots; abo\e these is a row of dusky-green

spots, then a row of minute rose-colored spots, then a broad dusky area,

the middle part of the fin tipped w ith rose; anal and adipose fins dusky

;

central rays of caudal pink, outer rays dusky. Head 4f ; depth 4g.

D. 20; A. 11; scales 8-90-9. L. 18 inches. l!^orthern Michigan to

Montana, northward to Alaska and the Arctic Ocean; abounding in

clear, cold streams in suitable locations. Professor Milner (Eept. U. S.

Fish Com. 1872-'73, 740, et scq.) recognizes three distinct species, which

seem to us rather as varieties of one species. These are

—

Var. sigBsifer Eich.

From British America and Alaska. Has the scales smaller, (Lat. 1.

98), the maxillary shorter, and the head rather less than one-fifth the

length; the dorsal rays are perhaps more numerous, and the fin in the

males much higher.

{Coregonus signifcr Rich. Franklin's Jonrn. 18*23, 711: Salmo (Thymallus) sir/nifcr

Eich. Fauna Bor.-Auier. iii, 190; Giinthcr, vi, '202; Milner, Eept. U. S. Fish Com.
1872-73, 738.)

Var. tricolor Cope.

—

Miclugan Grayling.

From various streams in the northern part of the southern peninsula

of Michigan. Has a longer head than the preceding, forming a little

more than one-fifth the length, and the scales larger, 90-92 in the lat-

eral line.

{Thymallus tricolor Cope, Proc. Acad. Nat. Sci. Phila. 186.^,80: Thymallus tricolor

Giinthcr, vi, 201: Thymallus tricolor Milner, Eept. U. S. Fish. Com. 1872-73, 739, and
of late writers on angling generally.)

Var. nioiitaiseis Milner.

—

Montana firayling.

From the headwaters of the IMissouri. Similar to tricolor, but has the

body deeper, the depth being about 4i} in the length.

{Thymallus montanus Milner, Kept. U. S. Fish Com. 1872-73, 741, 1874.)
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14§.—STEJVODUS Richardson.

Inconnus.

(Luciotnitta Giiuther.)

(Richardson: type Sahno maclcenzii Rich.)

Body rather elongate, little compressed. Head long, the cleft of the

mouth wide. Maxillary long, broad, lanceolate, extending far backward,

lower jaw projecting much beyond the upper. Dentition very feeble,

the teeth extremely small ; maxillary toothless; vomer, palatines, and

tongue with narrow bauds of minute villiform teeth. Gill-ralcers rigid,

awl-shax^ed, rough interiorly. Branchiostegals 10. Pyloric cceca iu

great number. Dorsal fin moderate, over ventrals; anal rather long;

caudal forked. Scales moderate. Coloration silvery. Migratory trout

of large size, inhabiting the streams of Arctic America and Asia,

(ffrivo?, narrow; ddoh^^ tooth.)

49§. S. EEiaclieaiziii Richardson.

—

Inconnu.

Body elongate, subterete. Head long and compressed, with flattened

vertex. Eye moderate. Preopercle much curved. Dorsal fin nearer

caudal than snout. Bluish above; sides silvery, as in the Coregoni.

Head oh. B. 10; D. 13; A. 15; scales 11-lOG-lO. Mackenzie's Eiver

and its tributaries.

(Salmo madcunz'd Richardson, Franklin's Journ. 1823, 707 : Liicioirutta mackenziei

Giinther, vi, 164.)

149.—OIVCOS2EI¥iVCE5U§ Suckley.

Facific Salmons.

(Suckley, Ann. Lye. Nat. Hist. N. Y. 18G1, 312: type Salmo scoulerl Rich.)

Body elongate, subfusiform or compressed. Mouth wide, the maxil-

lary long, lanceolate, usually extending beyond the eye; jaws with

moderate teeth, which become in the adult male enormously enlarged

in front. Vomer long and narrow, flat, with a series of teeth both on the

head and the shaft, the latter series comparatively short and weak;

palatines with a series of teeth; tongue with a marginal series on each

side; teeth on vomer and tongue often lost with age; no teeth on the

hyoid bone. Branchiostegals more or less increased iu nnmber. Scales

moderate or small. Dorsal fin moderate; anal fin comparatively elon-

gate, of 11-20 rays. Pyloric appendages in increased number. Gill-

rakers rather nnmerous. Ova large. Sexual peculiarities very strongly

developed; the snout in the adult males in summer and fall greatly

distorted ; the premaxillaries prolonged, hooking over the lower jaw,

which in turn is greatly elongate and somewhat hooked at tip; the
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teeth on these bones also greatly enlarged. The body becomes deep

and compressed ; a fleshy hump is developed before the dorsal fin, and

the scales of the back become imbedded in the flesh. The flesh, which

is red and rich in spring, becomes dry and poor. Salmon, mostly of

large size, ascending the rivers tributary to the North Pacific in North

America and Asia, spawning in the fall. Only five species are certainly

known, {oy/.o!;, hook; hY'/.^"'-! snout.)

The species may be divided as follows

:

* Gill-rakers comparatively short and few (20 to 25 in numl)cr).

a. Scales very small, more tliau 200 in a longitudinal series f/orhuscha.

aa. Scales medium, about 145 (138-155) in a longitudinal series; pyloric cteca about

150.

i. Anal rays 13 or 14 ; black spots small or obsolete. ; B. 13-14 keta.

hb. Anal rays about 16; back and upper fins with black spots ; B. 15-10.. chouicha.

aaa. Scales comparatively large, about 130 (125-135) in a longitudinal series
;
pyloric

cceca 50-80 kisuich.

** Gill-rakers comparatively long and numerous (30-40 in number) ; scales large; lat.

1. about 130 uerka.

* Gill-rakers comparatively short and few (20-25 in number).

a. Scales very small, more than 200 in a longitudinal series.

49i). O. gortoMScBaa (Walb.) Gill & Jordan.

—

Humpback Salmon; Haddo; Holia;

Gorbnscha ; Dog Salmon (Alaska).

Color bluish ; sides silvery ; back posteriorly, adipose fin, and tail

with numerous black spots; fall males red, more or less blotched with

brownish. Body rather slender, in the female plump and symmetrical,

in the fall males very thin and compressed, with the fleshy dorsal

hump much developed and the jaws much elongated, strongly hooked,

and with extravagant canines in front. Ventral appendage half the

length of the fin. B. 11-12. Gill rakers 13-f-15. A. (developed rays)

15; D. 11; scales 215 (210-210), those of the lateral line larger, 170.

Pyloric ooeca very slender, about 180. Weight 3-G pounds. Pacific

coast and rivers of North America and Asia from Oregon northward

;

not rare; occasionally taken in the Sacramento. Known at once by

the very small size of the scales.

(Salmo gorbuscha Walbaum, Artedi Pise. 1792, 69: Salmo irroteus Pallas, Zoogr. Eoss.

Asiat. iii, 376 : Salmo gibber Bloch & Schneider, 409: Oncorhgnchus proieus Giinther, vi,

157 : Salmo proteus Suckley, Monogr. Salmo, 97 ; Jordan, Proc. U. S. Nat. Mus. i, 71,

1878: Salmo scouleri Eich. Fauna Bor.-Amer. iii, 158. Oncorhgnchus scoiiZm Giinther,

vi, 158.)

aa. Scales medium, about 145 (138-155) in a longitudinal series; pyloric cceca about 150.

b. Anal rays 13 or 14 ; black spots small or obsolete.

500. O. kcta (Walbaum) Gill & Jordan,

—

Dog Salmon ; Ilag-ko; Le Eai Salmon.

Dusky above; sides paler, little lustrous; back and sides with no

Bull. Nat. Ms. No. IG 20
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defined spots, but only fine specklings, which are often entirely obso-

lete; head dusky, scarcely any metallic lustre on head or tail; caudal

dusky, plain, or very finely maculate, its edge usually distinctly black-

ish; fins all mostlyblackish, especially in males; breeding males generally

blackish above, with sides brick-red, often barred or mottled. General

form of the Quinnat,but the head proportionately longer, more depressed

and pike-like ; the preopercle more broadly convex behind, and the max-

illary extending considerably beyond eye. Gill-rakers few, coarse, and

stout, as in the Quinnat. Accessory pectoral scale short, not half the

length of fin. Head 4; depth 4. D. 9; A. 13-14; scales about 28-150-

30; B. 13 or 14, rather broad; gill-rakers 9 -{- 15; pyloric coeca 140-185;

weight about 12 pounds. San Francisco to Kamtschatka, ascending all

streams in the fall, and spawning at no great distance from the sea;

abundant in Behring's Straits. At the time of its run the males of this

species are much distorted and the flesh has little value.

{Salmo keta vel Kayko Walbaum, Artedi Pise, 1792, 72: Salmo keta vel Kayko Bloch

& Scliueider, 1801, 407: Salmo lagocephalus Pallas, Zoogr. Ross. Asiat. iii, 372, 1S11-'31

:

Salmo canis Suckley, Aun. Lye. Nat. Hist. N. Y. 1858, 9, aud Monogr. Salmo, 101: Oti-

corliijnclius lagocephaltis Giiuther, vi, 161.)

hb. Anal rays about 16 ; back and upper fins witli black spots.

501. O. cBlOMiclia. (Walb.) J. &G.

—

Quinnat Salmon ; King Salmon; Columhia Sal-

mon ; Sacramento Salmon; Chinnook Salmon ; Tyee Salmon; Fall Salmon (male)

;

Spring Salmon; Winter Salmon; Saw-kwey; Cj^ouiclia.

Color dusky above, often tinged with olivaceous or bluish; sides and

below silvery; head dark slaty, usually darker than the body and little

spotted ; back, dorsal fin, and tail usually profusely covered with round

black spots (these are sometimes few, but very rarely altogether want-

ing); sides of head and caudal fin with a peculiar metallic tin-colored

lustre; male, about the spawning season (October) blackish, more or

less tinged or blotched with dull red. Head conic, rather pointed

in the females and spring males. Maxillary rather slender, the small

eye behind its middle. Teeth small, longer on sides of lower jaw than

in front; vomerine teeth very few and weak, disappearing in the males.

In the males in late summer and fall, the jaws become elongate and

distorted, and the anterior teeth much enlarged, as in the related spe-

cies. The body then becomes deeper, more compressed, and arched

at the shoulders, and the color nearly black. Preopercle and op-

ercle strongly convex. Body comparatively robust, its depth greatest

near its middle. Yentrals inserted behind middle of dorsal, ventral

appendage half the length of the fin ; caudal, as usual in this genus,

strongly forked, on a rather slender caudal peduncle. Flesh red and
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rich in spring, becoming paler in tLe fiill as the spawning season

approaches. Head 4; depth 4. B. 15-lG to 18-19, the number on the

two sides always unlike. D. 11; A. IG. Gill-rakers usually 9 + 14

{i. e., 9 above the angle and 14 below). Pyloric coeca 140-185. Scales

usually 27-14G-29, the number in a longitudinal series varying from

140-155, and in California specimens occasionally as low as 135. Verte-

brie GG. L. 3G inches. Usual weight in the Columbia Eiver 22 pounds,

elsewhere lG-18 pounds, but individuals of 70-100 pounds have been

taken. Ventura Eiver to Alaska and Northern China, ascending all

large streams; especiall}' abundant in the Columbia and Sacramento

Eivers, where it is the principal salmon. Upwards of 30,000,000 i^ounds

are now taken yearly in the Columbia Eiver. It ascends the large

streams in spring and summer, moving up, without feeding, until the

spawning season, by which time many of those which started first may

have travelled more than a thousand miles. After spawning, most or

all of those which have reached the ujjper waters perish from ex-

haustion. It is b}^ far the most valuable of our salmon. It has lately

been introduced into many eastern streams.

{Salmo Uhaivytscha* Walbaum, Artedi Pise. 1792, 71: Salmo orientalis Pallas, Zoogr.

Eoss. Asiat. iii, 3S7, 1S11-'31: Salmo quinnat Eich. Fauna Bor.-Ainer. iii, 219, and of

writers generally: Oncorhnnchus quinnat Giiuther, vi, 158: Oncorhijnchus orientalis

Giiutber, vi, 159: Oncorhynchus quinnat Jordan, Proc. U. S. Nat. Mus. i, 69: Fario

aryyreus Girard, Acad. Xat. Sci. Phila. 1S5U, 218: Salmo quinnat, conjluen'tm, and

argyrcus Suckley, Mouogr. Salmo, 105, 109, 110: Salmo tschawytscha Bloch & Schneider,

1801,407.)

aaa. Scales comparatively large, about 130 (125-135) in a longitudinal series; pyloric

coeca 50-80.

502. O. kiSHtcSl (Wall).) Jor. & Gilb.

—

Silver Salmon; Kisutch ; SJcowitz; Hoopid

Salmon; Coho Salmon; Bielaya Ryba.

Bluish green; sides silvery, witli dark punctulations; no spots except

a few rather obscure on top of head, back, dorsal fin, adipose fin, and

the rudimentary upper rays of the caudal; rest of the caudal fin un-

spotted
;
pectorals dusky tinged ; anal with dusky edging; sides of head

without the dark coloration seen in the Quinnat; males mostly red in

fall, and with the usual changes of form. Body rather elongate, com-

pressed. Head short, exactly conical, terminating in a bluntly pointed

snout, which is longer and broader than the lower jaw. Head shorter

than in a young Quinnat of the same size. Interorbital space broad

and strongly convex. Opercle and preopercle strongly convex behind

;

the preopercle very broad, with the lower limb little developed. Cheeks

* A barbarous spelling of the word "ehouicha" wliich we have thought proper to

eimplify.
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broad. Eye quite small, much smaller than in young Quinnat of the

same size. Suborbital very narrow, with a row of mucous pores along

its surface. Maxillary slender and narrow, but extending somewhat

beyond the eye. Teeth very few and small, only two or three on the

vomer ; those on tongue very feeble. Gill-rakers 10+ 13, rather long

and slender, nearly as long as eye, toothed. Fins small. Pectorals

and ventrals short, the ventral appendage three-fifths the length of the

fin; caudal strongly forked, on a slender peduncle. Head 4; depth 4.

B. 13-14. Pyloric coeca very few and large, 63 (45-80); scales 25-127-

29. D. 10; A. 13-14 (developed rays). L. 15 inches. Weight 3-8

pounds. A. small salmon, ascending streams in the fall to no great dis-

tance. Abundant from San Francisco northward.

(Salmo Msutch Walbaum, Artecli Pise. 1792, 70: Salmo Tcysutsch Blocli & Schneider,

1801, 407: Salmo sanguinolentus Pallas, Zoogr. Ross. Asiat. iii, 379: Oncorliynchus san-

gidnoJentus Giintlier, \\, 160: Oncjrhynchus lycaoclon Giinther, vi, 155, iu part: Salmo

scouleri Suckley, MoDogr. Salmo, 94 : Salmo isuj^yitch Ricliaidson, Fauna Bor.-Amer.

iii, 224, 1S:>6: Salmo tsuppltch Giinther, vi, 118 (not of Jordan, Proc. U. S. Nat. Mus. i,

72^ \Sli,=^ Salmo purpurattis); Oncorhynchus tsuppitch, Jordan, Forest and Stream, Sep-

tember 16, 1880, 130.)

** Gill-rakers comparatively long and numerous (30 to 40 in number) ; scales large,

in about 130 series.

503. O. nerSca (Walbaum) Gill & Jordan.

—

Blue-hack Salmon; Bed-fish; Frazer's

lUver Salmon; Sugk-eye Salmon; Krasnaya Ryba.

Color clear bright blue above; sides silvery, this hue overlying the

blue of the back ; lower fins pale, upper dusky ; no spots anywhere in

adults in spring; the young with obscure black spots above; males

deep crimson red in the fall ; the fins blackish, the caudal then often

speckled with black; young breeding males {''' KennerlyV^) often sharply

spotted. Body elliptical, rather slender. Head short, sharply conic,

pointed, the lower jaw included. Maxillary rather thin and small, ex-

tending beyond eye. Teeth all quite small, most of them freely mova-

ble; vomer with about G weak teeth, which grow larger in fall males, in-

stead of disappeariug. Preopercle very wide and convex; opercle very

short, not strongly convex. Preopercle more free behind than in 0.

chouicha. Ventral scale about half the length of the fin; caudal fin nar-

row, widely forked; anal fin long and low; dorsal low. Flesh deep red.

Males becoming extravagantly hook-jawed in the fall, the snout being

then prolonged and much raised above the level of rest of head, the

lower jaw i)roduced to meet it. Mandible 1^ in head, in fall males. If in

females; snout 2^ in head, in fall males, 3^ in females. Head 4; depth 4.

Gill-rakers as long as eye, more numerous than in any other of our sal-

mon, usually 16-23. B. 14-f 13. D. 11; A. 14; scales 20-133-20;
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pyloric coeca 75-95. Vertebrce G4. L. 24 inches. Weight 4 to 8 pounds.

Columbia River to Kamtschatkaj generally abundant, especially north-

ward ; ascending streams in spring to great distances, and often fre-

quenting mountain lakes in fall, sjiawning in their small tributaries; one

of the most graceful of the JSalmonidw, scarcely inferior to the Quinnat

when fresh, but the flesh more Avatery and less valuable when canned.

(Salmo Jicrlca Walbanm, Artedi, Pise. 1792, 71: Salmo nerka Blocli «& Sclinekler, 1801,

417: Salmo hjcaodon Pallas, Zoogr. Ross. Ablat. iii, 370: Salmo japonensfis Pallas, 1. c.

:

1 Salmo dermatimts and conauetus Richardson, Voyage Herald, Zocil. 167, 1(38 (probably

O. keta): Salmo 2)aitcidcn.s Hich'dvdson, Fauna Bor.-Amer. iii, 222: Oncorhi/nchus lijcaodon

l>t. and O. paucidena Giintber, vii, 155, 158: Salmo cooperi, paucidens, warreni, and

richardi, Suckloy, Monogr. Salmo, 92, etseq.; Jordan, Man. Vert. 357; Jordan, Proc.

U. S. Nat. Mus. 1,71, 1878: Salmo kennerlyi Siickley, Ann. Lye. Nat. Hist. N. Y. vii,

307, 18G1, and Monogr. Salmo, 145 (young male or grilse, in breeding season) : Salmo

kennerlyi GuutlmTyYi, 120: Hypsifario kennerlyi Gill, Proc. Acad. Nat. Sci. Phila. 1802,

330: Oncorhynchus kennerlyi Jordan, Man. Vert. 357, and in Proc. U. S. Nat. Mus. i,

72, 1878: ? Salmo iapdiama, arabatsch, and melamplerus Cuv. &, Val. xxi, 314-6.)

150.—SAL.MO Liuuieus.

Salmons.

(Artedi; Linna;us, Syst. Nat. : type Salmo salar L.)

Body elongate, somewhat compressed. Mouth large; jaws, iDalatines,

and tongue toothed, as in related genera; vomer flat, its shaft not de-

pressed, a few teeth on the chevron of the vomer, behind which is a

somewhat irregular single or double series of teeth, which are some-

times deciduous with age. Scales large or small, 110-200 in a longitu-

dinal series. Dorsal and anal fins short, of about 11 rays each; caudal

fin truncate, emarginate, or forked, its peduncle comparatively stout.

Sexual iDcculiarities variously developed ; the males in typical species

with the jaws prolonged and the front teeth enlarged, the lower jaw

being hooked upwards at the end and the upi^er jaw emarginate or per-

forate. In some species these peculiarities are little marked. Species

of moderate or large size, black-spotted, abounding in the rivers and

lakes of illTorthern America, Asia, and Europe; one or two Atlantic

species marine and anadromous. The non-migratory species (subgenus

Fario) are in both continents extremely numerous, closely related, and

difficult to distinguish. The excessive variations in color and form have

given rise to a host of nominal species. European writers have de-

scribed numerous hybrids among the various species of Salmo, real and

nominal, found in their waters; as also among the various European

CyprinidcB. We have thus far failed to find the slightest evidence of

any hybridism either among our American Salmonidw or Cijprinidce,

iu a state of nature. Puzzling aberrant or intermediate specimens
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certainly occur, but such are not necessarily "hybrids." [Salmo, the

Latin name of S. salar, originally from salio, to leap.)

The following observations on the species of trout are taken, with

some slight abridgment and alteration, from Dr. Giinther's account of

this ftimily (Cat. Fish. Brit. Mus. vi)

:

There is no other group of fishes which offers so many difficn-lties to the ichthyol-

ogist, witli regard to the distinction of the species, as well as to certain points in

their life history, as this genus. * * * The almost infinite variations of these fishes

are dependent on ago, sex, and sexual development, food, and the properties of the

water. * * » The coloration is, first of all, subject to variation, and consequently

this character but rarely assists in distinguishing a species, there being not one which
would show in all stages the same kind of coloratiou. The young in all the species

of tills genus are barred, and this is so constantly the case that it may be used as a

generic or even as a family character, not being peculiar to Salmo alone, but also to

Thymallus and probably to Coregonus. The number of bars is not quite constant, but

the migratory trout have two (or even three) more than the river-trout. When the

Salmones have passed this " parr" state, the coloration becomes much diversified. The
males, especially during and immediately after the spawning time, are more in-

tensely colored and variegated than the females, specimens not mature retaining a

brighter silvery color, and being more similar to the female fish. Food appears to

have less influence on the coloration of the outer parts than on that of the flesh
;

thus, the more variegated specimens are frequently out of condition, whilst well-fed

individuals, with pinkish flesh, are of more uniform though bright colors. * » »

The water has a marked influence on the colors. Trout with intense ocellated spots

are generally found in clear, rapid rivers and in alpine pools ; in the large lakes, with

I)ebbly bottom, the fish are bright silvery, and the ocellated siiots are mixed with or

replaced by X-sli^'P'^fl^ black spots ; in dark holes, or lakes with peaty bottom, they

often assume an almost uniform blackish coloration.

The brackish or salt water has the effect of giving them a bright-silvery coat,

without or with few spots, none of them ocellated. With regard to size, the various

species do not present an equal amount of variation. Size appears to depend on the

abundance of the food and the extent of the water. Thus, the migratory species

do not appear to vary considerably in size, because they find the same conditions in

all the localities inhabited by them. A widely-spread species, however, like Salmo

fario (or in America, Salmo purpuralus), when it inhabits a small mountain pool, with

scanty food, never attains a weight of H ounces, while in a largo lake or river, where

it finds an abundance of food, it attains to a weight of 14 or IG pwnids. Sucli large

river-trout are frequently named or described as Salmon-trout, Bull-trout, Steel-heads,

etc.

The j)roportions of the various parts of the body to one another vary exceedingly,

in the same species, with age, sex, and condition.

The fins vary to a certain degree. The variation in the number of rays in any one

genus (except Oneorhynchus) is inconsiderable, and of no value for specific distinction.

Although some species appear to be distinguished by a comparatively low dorsal and

anal fin, yet the proportion of the lieight of these fins to their length is a rather un-

certain character. In most of the species the fin-rays are longer during the stages of

growth or develoiiment. The caudal fin esjiecially undergoes changes with a<;e.

Young specimens of all species have this fin more or less deeply excised, so that the

young of a species which has the caudal emarginato throughout life is distin-

guished by a deeper incisiou of the fin from the young of a species which lias it

truncate in the young state. The individuals of the same species do not all attain

to maturity at the same size.
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Finally, to complete our onuineraJion of these variable characters, we must mention

that iu old males, during and after the spawning season, the skin on the back becomes

thickened and spongy, so that the scales are quite invisible or hidden iu the skin.

After this cursory review of variable characters, we pass on to those which we have

found to bo constant in numbers of individuals, and iu which it is difficult to i)erceive

Bigus of modilication due to external circumstances.

Snch characters, according to the views of the zoologists of the present age, are

Buiiticieut for the definition of species ; at all events, in every description they ought

to be noticed, and the confused and unsatisfactory state of our kuowleilge of Sal-

monoids is chiefly caused by authors having paid attention to the more conspicuous

but unreliable characters, and but rarely noted one of those which are enumerated

liere.

1. The form of the preoperculum of the adult fish.

2. The width aud strength of the maxillary of the adult fish. In young specimens

and iu females the maxillary is pro[)ortiouately shorter than iu the .adult.

3. The size of the teeth, those of the premaxillaries excepted.

4. The arrangement aud permanence of the vomeriue teeth.

.5. The development or absence of teeth on the hyoid bone. In old examples these

arc often lost, aud their absence iu a species usually provided with them is not un-

common.
6. The form of the caudal flu in specimens of a given size, age, or sexual develop-

ment.

7. The size of the scales, as indicated by counting the number of transverse rows

above the lateral line. The scales of the lateral line are always more or less enlarged

or irregular aud the number of scales should be ascertained higher up ; this is one of

the most constant aud valuable of all the specific characters.

8. A great development of the pectoral fins, when constant in a number of speci-

mens from the same locality.

9. The number of vertebne.

10. The numlter of pyloric cceca.

11. The number of gill-rakers.

The species may be divided as follows :

•Marine salmon, anadroraous, with the vomerine teeth little developed, those on the

shaft of the boue few and deciduous; scales large (Lat. 1. 120) ; caudal well

forked, truncate in old individuals; no hyoid teeth; sexual differences

strong; breeding males with the lower jaw hooked upwards, the upper

jaw emarginate or perforate to receive its tip (Salmo) salar.

•* River salmon, not anadromous, with the vomerine teeth largely developed, those on

the shaft of the bone numerous, persistent, in one zigzag row or two alter-

nating i"ows; sexual ditfereuces not strongly marked, the male with the

7iremaxillaries somewhat enlarged. (Fario Valenciennes.)

a. Ilyoid bone entirely toothless.

b. Scales large, 120-150 in a longitudinal series.

c. Caudal iiu forked irideus.

cc. Caudal fin truncate gairdneri.

hb. Scales small, 165-205 in a longitudinal scries.

d. Caudal fin truncate npilurus.

aa. Hyoid bone with a narrow band of small teeth (often lost) ; scales small (lat. 1.

155 to lUO) purpuratus,

•Marine salmon, anadromous, with the vomerine teeth little developed, those on the

shaft of the bone few and deciduous; scales largo (Lat. 1. 120) ; caiulal fin well

forked, truncate in old individuals; no hyoid teeth ; sexual diflereiici's strong;

breediug males with the lower jaw hooked upwiirds, the ux»per jaw emargi-

nate or perforate to receive its tip. (Salmo.)
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504« S. salar Linuoeus.

—

Common Atlantic Salmon.

Body moderately elongate, symmetrical, not greatly compressed.

Head rather low. Mouth moderate, the maxillary reaching just past

the eye, its length 2^3 in head; in young specimens the maxillary

is proportionately shorter. Preoperculum with a distinct lower limb,

the angle rounded. Scales comparatively large, rather largest pos-

teriorly, silvery and well imbricated in the young, becoming imbed-

ded in adult males. Coloration in the adult brownish above, the sides

more or less silvery, with numerous black spots on sides of head,

on body, and on fins, and red i^atches along the sides in the males;

young specimens (parrs) with about 11 dusky cross-bars, besides black

spots and red patches, the color, as well as the form of the head

and body, varying much with age, food, and condition ; the black sx)ots

in the adult often X-shaped or XX shaped. Head 4; depth 4. B. 11;

D. 11; A. 9; scales 23-120-21; vertebrjB 60; pyloric coeca about 65.

Weight 15-40 pounds. Korth Atlantic, ascending all suitable rivers

in Northern Europe and the region north of Cape Cod; sometimes per-

manently land-locked in lakes, where its habits and coloration (but no

tangible specific characters) change somewhat, when it becomes (in

America) var. sebago. One of the best known and most valued of

food-fishes.

(Linnaeus, Syst, Nat. ; Giiihther, vi, 11, and of nearly all authors : Salmo gloveri Girard,

Proc. Acad. Nat. Sci. Phila. 1854, 85 : Salmo sebago Girard, Proc. Acad. Nat. Sci. PMla.

1853, 380; Suckley, Monogr. Salino, 143: Salmo sebago ami gloveri Giinther, vi, 153.)

** River salmon, not anadromous, -with the vomerine teeth largely developed, those

on the shaft of the bone numerous, persistent, in one zigzag row or

two alternating rows; sexual difierences not strongly marked, the

males with the premaxillaries somewhat enlarged; flesh often pale.

(Fario Valenciennes*).

a. Hyoid bone entirely toothless (tongue with teeth as usual).

b. Scales large, in 120-150 series.

c. Caudal fin forked.

505, !§. iridcus Gibbons.

—

California Brook Trout ; Bambow Trout.

Body comparatively short and deep, compressed, varying consider-

ably, and much more elongate in the males than in the females. Head

short, convex, obtusely ridged above. Mouth smaller than in any

other species of the genus, the rather broad maxillary scarcely reach-

ing beyond the eye except in old males. Eye larger than in our other

species, 5 in head. Vomerine teeth in two irregular series. Dorsal fin

•Valenciennes, Hist. Nat. Poiss. sxi, 227: type Fario argenteus Val. (Fario, a

Latin name of the "Salmon Trout"; included species with a single row of perma-

nent teeth on the vomer; Salar, Val. 1. c. 314, included those with two rows, a dis-

tinction of no importance.)
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moderate; caudal fin distinctly thougb not strongly forked, more deeply

incised than in any other of our species of Fario. Scales compraatively

large. Coloration bluish above, the sides silvery; everywhere above

l)rofusely but irregularly spotted, the spots extending on the sides and

on the vertical fins ; spots on caudal small ; belly nearly plain; sea-run

s])eciniens nearly plain silvery; males with red lateral band and blotches.

Head 4 ; depth 3*. D. 11 ; A. 10; scales 21-135-20, varying considerably,

the highest number noted being on the typeof ''Fario ncwherriP\ 33-14G-

33. L. 24 inches. Weight J to 6 pounds. Streams west of the Sierra

Nevada, from near the Mexican line (Rio San Luis Key) to Oregon ; very

abundant, and subject to many variations in size, form, and color.

(Gibbons, Proc. Cal. Acad. Nat. Sci. 1855, 36; Guuther, vi, 119; Sucldey, Monogr.

Salmo, 129; Jordan, Proc. U. S. Nat, Mus. i, 75: Fario (jairdneri Girard, U. S, Pac.

K. R. Sur%\ Fish, x, 313 (uot Salmo gairdneri Rich. ) : Fario neivherrii Girard, Proc.

Acad. Nat. Sci. Phila. 1858, 224 : Fario clarkii, Girard, Proc. Acad, Nat. Sci. Phila.

219 (uot iS", clarkii Rich.): Salmo masoni Sucliley, Mouogr. Salmo, 134.)

cc. Caudal fm truncate (iu the adult).

506. S. gairdneri Rich.

—

Steel-head; Hard-head ; Salmon Trout.

Body rather stout, not very deep mesially, but with the caudal pe-

duncle thick. Head comparatively short and rather slender, in the

females small, in the males the jaws more or less prolonged ; maxillary

rather narrow, the small eye nearly above its middle; lower jaw in-

cluded ;
upper jaw iu males emarginate at tip and at junction of premax-

illary. Teeth rather small, those on the vomer in two long, alternating

series, which are about as long as the palatine series. Preopercle

rather wide, with the lower limb short; opercle moderate. Gill-rakers

short and thick, 8+12 (essentially as in our other species of Fario).

Ventral appendage not half the length of the fin. Tail wide, squarely

truncate in the adult, somewhat emarginate in the young. Flesh rather

I)ale. Bones much firmer than in the Oncorhynchi. Color blue above;

sides silvery; head, back, upper fins, and tail more or less densely cov-

ered with black spots; belly usually unspotted ; males with colors height-

ened, the back greenish; a broad llesh-colored lateral band, deep red

on the opercles; fins not red; no red on the membrane of lower jaw;

B. 12-11; D. 11; A. 12; scales 20-135-20; pyloric cajca 42; vertebrae

38-f20. L. 30 inches. Sacramento River and northward. A large

trout, abounding in the mouths of the rivers, reaching a weight of 20

pounds. It spawns later than the salmon, and is found in the rivers,

spent, at the time of the spring salmon run. It is tlien nearly useless

as food, but at other times similar iu quality to other trout.

(? Salmo mykiss Walbaum, Artedi, Pise. 1792, 59, aiiparcntly confused with S. purpur-

aim: ? Salmo muikini Bloch &, Schneider, 419: Salmo jjurpuratus GUnther, vi, IIG: Salmo
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truncafus Siickley, Anu. Lye. Nat. Hist. N. Y. 18.58, 3: Salmo gairclneri Richardson,

Fanua Bor.-Amer. iii, 2'21: Salmo f/airdneri Sucklcy, Monogr. Salmo, 114: Salmo trun-

catus Glluther, vi, 122: Salmo gairdneri Giintlier, vi, llrt.)

hb. Scales small, lGo-205 iu a lougitudinal scries.

d. Caudal fiu truncate or double-rounded, not at all forked in tbe adult.

507. S. spilBiB'HS Cope.

—

Eio Grande Trout.

Bodj' elongate. Head heavy, but proportionately sliort, its upper

surface considerably decurved ; interorbital space transversely convex,

obtusely cariuated; the head more convex than in any other of our

species. Mouth very large, the maxillary reaching far past the eye.

Teeth on vomer in two distinct series. Dorsal fin low in front, high

behind, the last ray more than two-thirds the height of the first; last

ray of the anal rather long ; caudal with its middle rays about as long

as the others. Profusely spotted; back and sides with round black

spots, the spots most developed posteriorly, few on the head, most nu-

merous on the caudal and adipose fin; sides with pale blotches. Head
3J-; depth 4. D. 11; A. 10; scales 37-170-37. L. 30 inches. Upper

Eio Grande and Basin of Utah, frequenting mountain streams.

(Cope, Haydeu's Geo!. Surv. Mont. 1871, 470, 1872; Jordan, Pioc. U. S. Nat. Mus. i,

74.)

Var. pieurifiiciis (Cope) Jor.

A more abundant and much more widely distributed form, having

the head and mouth equally large, but the top of the head less convex,

the median carina being more marked, especially in the young. The

scales are definitely smaller (39-200-40) and the coloration is rather

darker. This form abounds in all suitable streams from the Eio

Grande, through the Basin of Utah. Specimens intermediate between

spilurus and pleuriticus occur.

(Salmo pleuriticus Cope, Hayden's Geol. Surv. Mont. 1871, 471, 1872; Jordan, Proc.

U. S. Nat. Mus. i, 74, 1878.)

aa. Hyoid bone -vvitli a narrow band of small teetli (easily scraped off and very often

naturally deciduous, especially in old examples).

50§. S. piirpuratus Pallas.

—

Salmon Trout of the Cohunbia; Yellowstone Trout;

llocky Mountain Brook Trout; Lake Trout.

Body moderately elongate, compressed. Head rather short. Mouth

moderate, the maxillary not reaching far beyond the eye. Yomeriue

teeth as usual, set in an irregular zigzag series; teeth on the hyoid

bone normally present, but often obsolete, especially in old examples.

Dorsal fin rather low; caudal fin slightly forked, less so than iu irideus,

more than in S2nlurt(s (the caudal more forked in young individuals
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than in tlic adult, as in all trout). Scales moderate, varyinf; to rather

small. Back and caudal ])eduncle profusely covered with rounded

black spots of varying size; doisal, caudal, and adipose fin covered

with small spots about as large as the nostril; a few spots on the head;

belly rarely spotted ; inner edge of the mandibles below with a red

blotch; sea-run specimens are nearly uniform silvery; males Avith a

broad lateral band and patches of light red; extremely variable in color

and form. Head 4; depth 4. D. 10; A. 10. CcKca 43. Scales variable

in size, 33-150-30 to 39-170-30. The common trout of the Kocky IMount-

ains aud Cascade region, abounding in all the streams of Alaska,

Oregon, and Washington, where it descends to salt water, and reaches

a weight of 20 pounds (Columbia Eiver, Charles J. Smith); also in the

Y-ellowstoue region, the Upper Missouri, the Upper Rio Grande, Colo-

rado, and the lakes of the Great Basin of Utah, being very abundant

in Utah Lake, ifot common south of Mount Shasta in California.

This species is apparently the ixirent stock, from which our other black-

spotted trout have scarcely yet become ditferentiated. Considerable

local variations occur, especially in size, coloration, and size of scales.

The red blotches on the lower jaw between the dentary bones and the

membrane joining them is very constant and characteristic.

(Salmo purpuratua Pullas, Zool. Eoss. Asiat., iii, 374, 1811-31: Salmo clarki Eicli.

Fauna Bor.-Auier. iii, 224, 1833 : Fario stellatus GirarcT, Proc. Acafl. Nat. Sci. Phila.

1850,219: Sahno hrevkauda Snckley, Auu. Lyo. Nat. Hist. N. Y. vii, 308, 18G1: Salmo

gteUatiis, fjibhsi, and brerlcaitda Giintber, vi, 117-120: Sahno cZarti Jordan, Proc. U. S.

Nat. Mu8. i, 77 : Salmo lsiq>pitch Jordan, Pi'oc. U. S. Nat. Mns. i, 72; Fario auroraGirard,

Proc. Acad. Nat. Sci, Phila. viii, 218, 1856: Salar leivisi Grd. Proc. Acad. Nat. Sci.

Pliilii. 1856, 211) : Salar rirginaHs Girard, 1. c. 220 : Sahno carhiatus Cope, Hayden's Geol.

Surv. Mont. 1871, 471-472: Sahno utah Snckley, Mouogr. Salmo, 136: Sahno aurora^

leuisi, and vir'jlnalis Giintber, vi, 119-123,)

Var, bouvici'i Bendire.— IVaha Lake Trout.

Similar to S. purpnratus, but with dark spots only on the dorsal, cau-

dal, and adipose fin, and on the tail behind front of anal, where the

spots are very profuse, smaller than i)upil. Anterior regions dusky

bluish, not silvery; red blotch ou inner edges of dentary bones below
very conspicuous. Head shorter and deeper than in inirpuratun, the

snout shorter and blunter, not longer than eye, which is 4 in head.

Opercle and preopercle less convex than in purpuratus. Maxillary 2-^

in head. Caudal moderately forked. Dead 4; depth 4g. D. 10; A. 11;

B. 12; Lat. 1.17;"). Size small. A singularly colored local variety, found

in Waha Lake, Washington Territory, a mountain lake without outlet.

{Salmo iouvieri Bendire, MSS.)
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Var. stomias (Cope) J. & G.

Body sliort and stout. Head large and wide, above broad and flat,

without keel, with wide mandible and mouth, the end of the maxillary

extending half the diameter of the eye beyond the orbit. Eye 4| in head.

Maxillary bone of nearly uniform width. Caudal fin truncate. Gen-

eral coloration of 8. spilurus, the black spots most numerous posteri-

orly. Head 4^; depth 4^. D. 12; A. 10; scales 42 above lateral line,

which probably contains about 200 scales. L. 24 inches. Kansas River

to Upper Missouri. {Cope.) Like >S'. spUurus in its large mouth and

very small scales, but difieriug in the presence of hyoid teeth and in the

broad, flat head. We have seen only the head of an old male of this

form, but think it will prove to be a variety of 8. purpuratus.

(Salmo stomias Cope, Haydeu's Gool. Snrv. Wyom. 1870,433, 1872: Salmo stomias Jor-

dan, Hayden's Geol. Surv. Terr. 1878, 795.)

Var. lAcnsSiawi Gill & Jordan.

—

Lake Tahue Trout; Silver Trout; Black Trout.

Body elongate, not greatly comi)ressed. Head comparatively slender

and long-acuminate, its ui^per surface very slightly carinated ; muzzle

somewhat pointed, but bluntish at the tip; head not convex above;

maxillary rather short, about as in purpuratus^ not reaching much be-

yond the eye. Vomerine teeth as usual; a small, rather narrow, but

usually distinct patch on the hyoid bone. Dorsal fin small ; caudal fin

short, rather strongly forked. Scales medium. Coloration dark, the

sides silver3^ ; back about equally spotted before and behind ; sides with

rather distant spots; belly generally spotted; head spotted even to the

snout ; dorsal and caudal also spotted. Head 3f ; depth 4. D. 11 ; A.

12; scales 27-1G0-27 to 37-184-37; coeca 50-GO. L. 18 inches or more,

usually weighing 5 or G pounds, but occasionally 25-30. Lake Tahoe,

Pyramid Lake, and streams of the Sierra Nevada. Evidently a variety

of Salmo piirpuratus, but with a longer and more conical head. A fine

trout, noNV common in the San Francisco markets.

(Salmo henaliawi Gill & Jordan, Man. Vert. ed. 2, 358: Salmo henshaivi and Salmo

isuppUcli Jordan & Hensliaw, Rept. Chief Eug., 1878, App. NN, 196, 197, plate: Salmo

TieHs/tfliti Jordan, Proc. U. Nat. Mus. i, 7.5, 1878.)

151.—SALVEHl^US Richardson.

Charrs.

""
( i>aione DeKay; f7m&?a Rapp.)

(Nilsson; Richardson, Fanna Bor.-Amer. iii, 170, 1835: type Salmo salvdlnus L.)

Body moderately elongate. Mouth large or small. Teeth of jaws,

palatines, and tongue essentially as in ISalmo, the hyoid patch i)resent
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or not. Vomer hoat-shaped, the sLaffc much depressed, with or without

raised crest, with teeth on the chevron and none directly on the shaft.

Scales v:ry small, in 200-250 rows. Fins moderate, the caudal forked

in the younj;-, truncate in some species, in the adult. Sexual peculiari-

ties not stronglj' marked, the males with the premaxillaries enlarged

and a fleshy i)rojectioii at the tip of the lower jaw. Coloration dark,

with round crimson or gray spots, and the lower fins sometimes with

marginal bauds of black, reddish, and pale. Species numerous in the

clear streams and lakes of the northern parts of both continents, some-

times descending to the sea, where they lose their variegated colors and

become nearly plain and silvery. The members of this genus are in

general the smallest and handsomest of the trout. {Salvelinus, an old

name of the charr; allied to the German Siilbling, a little salmon.)

* Vomer with a raised crest behind the clievron, free from the shaft; the crest armed

with teeth; hyoid teeth strong; lake trout, gray-si)otted {Cristivomcr* Gill &
Jordan).

509. S. namaycush (Walb.) Goode.—ifacti/mzo TroH^/ Great Lake Trout ; Longe

{Vermont); Toque {Maine).

Body elongate, covered with thin skin, there being no special devel-

opment of fatty tissue. Head very long, its upper surface flattened.

jMouth very large, the maxillary extending much beyond the eye, the

head and jaws proportionately lengthened and pointed. Teeth very

strong. Caudal fin well forked. Adipose fin small. General colora-

tion dark gray, sometimes pale, sometimes almost black; everywhere

with rounded paler spots, which are often reddish tinged ;
head usually

vermiculate above; dorsal and caudal reticulate with darker. Eye

arge, 4J in head. Maxillary nearly half the length of the head;

interorbital space nearly |. Head 4^; depth 4. B. 11-12; D. 11; A.

11; Lat. 1. 185-205. L. 3G inches. Great Lake region and lakes of

Northern New York, New Hampshire, and Maine, to Montana and

northward; very abundant in the larger bodies of water; varying in

form and color in the different lakes.

{SaJmo namajjcusliW:i\h. Artedi, Tisc, 1792,68: SdlmonamaymshQ:n\\i\\eT,Y\, 123, and

of anthors generally: Salmo amethjislhius Mitchill, Jonrn. Acad. Nat. Sci. Phila. 1818

410: Salmo conjlnis UeKay, N. Y. Fauna, Fish. 1842, 238: Salmo adarondacun Norris:

Salmo toma Hamlin: Crintivomer namaycush Jordan, Man. Vert., ed. 2d, 359: Salmo

mcowet Giinther vi, 123.)

•Jordan, Man. Vert. ed. 2, 1878, 356 : type Salmo namaycush Walbaum. {Cr'mta, crest

;

vomer, vomer.)
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Yar. siscoTfet (Agassiz) J. &, G.

—

Siscoivet Salmon.

Body sliort aud deep, covered with tliick skin, there being an exces-

sive tendency to the develoijment of fatty tissue. Head very short and

deep, its ujjper surface broad and short, covered by a skin so thick as

to compk^tely liide the bones; no distinct median carina. Mouth very

large, its gape narrower than in S. namaycush. Teeth weaker than in

8. namaycush; supi)k»mental bone also shorter and broader. Maxil-

lary a little more than half the length of the head. Caudal fin well

forked. Scales rather small, about 175 in the lateral line. Coloration

as in 8. namaycush, but usually paler; fin-rays the same. Lake Supe-

rior; abundant, bui; not yet found elsewhere. Very close to the preced-

ing, but differing in the shortness aud breadth of the bones of the head

and in the extreme fatness of the flesh. It is probably a local variety

rather than a distinct species.

(Salmo siscoicet Agassiz, Lake Superior, 1850, 333.)

** Vomer "witliont raised crest, the clievron only being toothed; red-spotted. (Sal-

veliiius. )

a Hyoid bone with a narrow median baud of teeth (sometimes lost).

510. S. oqsiasScl (Grd.) Gill & Jor.

—

Oquassa Trout; Blue-hack Trout.

Body elongate, considerably compressed, less elevated than in the

other species of this genus, the dorsal outline regularly but not

strongly curved. Head quite small, much smaller than in any other

of our trout, its upper surface flatfish. Mouth quite small, the maxil-

lary short and moderately broad, scarcely extending to the posterior

margin of the eye. Eye large, 3J in head. Jaws about equal. Scales

small, those along the lateral line somewhat enlarged. Pectoral and

ventral fins not elongate; caudal fin well forked, more so than in the

other species. Preopercle as in ;S'. fontinalis, but the lower limb more

developed; opercles without concentric strioe. Coloration dark blue, the

red spots small and round, much smaller than the pupil, usually confined

to the sides of the body; sides with traces of dark bars; lower fins varie-

gated, as in 8. fontinalis. Head 5; depth 5. D. 10; A. 9. Lat. 1. 230;

gill rakers about C -f 11. L. 12 inches. Smallest and handsomest of our

trout, as yet known only from the Kangeley Lakes, in Western Maine.

{Salmo oquassa Girard, Proc. Acad. Nat. Sci. Phila. 1854, 262: Salmo oquassa GUuther,

Ti, 154; Jordan, Proc. U. S. Nat. Mus. i, 81.)

511. S. naresi (Giiuther) Bean.

Greenish above, sides silvery or deep red, with very small red spots,

much smaller than the pupil ; lower fins deep red, with the anterior
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margins yellowish white. liody long iind slender; head rather small,

the snout blunt; mouth not large, the maxillary reaching posterior mar-

gin of orbit in male only ; teeth very small ; teeth on the middle line of

the hyoid bone; angle of preopercle much rounded; gill-covers without

concentric striae; pectoral not longer than the head without snout; ven-

trals not to vent; caudal deeply forked ; scales minute. Head 4^ ; depth

5-G. I). 11 ; A. 9 ; B. 11 ; co'ca 28-42 ; vert. G3. L. 12 inches.
(
Giinthcr.)

Lakes of Arctic America, Discovery Bay, and Cumberland Gulf.

{Salmo ixuxsii Giintbcr, Proc. ZoiJl. Soc. Loud. 1877, 470, plate; Beau, Bull. U. S.

Xat. Mu.s. XV, 13.').)

512. S. arclHi-HS (Gtlir.) Gill & Jor.

Dull greenish, silvery or reddish below ; lower fins yellowish ;
no red

spots (on specimens seen). Body rather elongate; head small, the snout

very obtuse ; mouth moderate, the maxillary in the male reaching about

to posterior margin of orbit ; teeth small ; a band of hyoid teeth
;
pre-

opercle with a distinct lower limb
;
pectoral little shorter than head,

reaching more than half way to ventral. Caudal moderately forked;

scales minute. Head 4.^; depth 5; D. 11; A. 10; B. 11; cojca 31-44

L. 12 inches. Victoria Lake and Floeberg Beach, Arctic America, the

northernmost Salmouoid known. {Gunther.)

(Salnio urchtrus Giiutlier, Proc. Zoiil. Soc. Lond. 1877, 294, plate.)

513. S. malBlia (Walb.) J. & G.—Dolly Tardcn Trout; Bull Trout; Bed-spotted

Trout; Salmon Trout; Malma; Golet.

Body stout, the back somewhat elevated, deeper and less compressed

than in S. fontinaUs. Head large, snout broad, flattened above. Mouth

large, the maxillary reaching past the eye. Eye 4.V in head. Fins

short; the caudal fin slightly forked or almost truncate; adipose fiu

usually large; in large specimens its length is twice that of the eye.

General color olivaceous; the sides with round red spots near the size

of the eye, the back commonly with smaller pale ones, a feature of color-

ation which distinguishes this species at once from the others; lower fins

colored as in fontinalis, dusky, with a pale stripe in front, followed by a

dark one; sea-run specimens silvery, with the spots faint or obsolete; tins

and back without dark reticulations. Gill-rakers without concentric

stria?. Head 3| ; depth 4. D. 11; A. 9; scales 39-240-30; pyloric

coeca large, 45-50; gill-rakers about 8-|-12 as in others. L. 15 inches.

Streams west of the Cascade liange, from ^STorthern California to Alaska
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and Kamtschatka, generally abnndant northward, descending to the

sea, where it reaches a weight of about 12 pounds.

(Salmo malma Walbaum Artedi, Pise. 1792, 66: Sahno caUarias Pallas Zoogr. Rosso-

Asiat. iii, 353, 1811-31 : Salmo caUarias Giinther, vi, 143: Salmo spectabilis Girard, Proc.

Acad. Nat. Sci. Phila. 1856, 218: Salmo parkei Suckley, Ann. Lye. Nat. Hist. N. Y. 1861,

309: Salmo campbclli Sucklcy, Ann. Lye. Nat. Hist. N. Y. 1861, 313: Salmo parkii, lordii,

and camphellii Giinther, vi, 121, 148, 149: SalveUnis spectabiUfi Jordan, Proe. U. S. Nat.

Mus. i, 7y, 1878: Salmo tudes Cope, Proc. Amer. Phil. Soc. Phila. 1873: Salmo bairdii

Snekley, Ann. Lye. Nat. Hist. N. Y. 1831, 309: Salmo bairdii Giinther, vi, 121; Salvc-

linus bairdi Jordan, Proc. U. S. Nat. Mus. i, 82.)

aa. Hyoid teeth wanting.

514. S. iToatiBKilis (Mitch.) Gill & Jov.—Brook Trout; Speckled Trout.

Body oblong or elongate, moderately compressed, not much elevated.

Head large, but not very loug, the snout bluntish, the interorbital space

rather broad. Mouth large, the maxillary reaching more or less beyond

the eye. Eye large, usually somewhat above the line of the axis of the

body. Caudal fin slightly lunate iu the adult, foiked in the young;

adipose fin small
;

pectoral and ventral fins not especially elongate.

Red spots on the sides, rather smaller than the pupil; back mostly

without spots, more or less barred or mottled with dark olive or black

;

dorsal and caudal fins mottled or barred with darker; lower fins dusky,

with a pale, usually orange band anteriorly, followed by a darker one;

belly ill the males often more or less red; sea-run individuals {S. canaden-

sis Smith, the Canadian "Salmon Trout") are often nearly plain bright

silvery; many local varieties distinguished by shades of color also occur.

Head 4J; depth 4.^. D. 10; A. 9; scales 37-230-30; gill-rakers about

6 4- 11. L. 18 inches or less. The best known of our trout, abounding

in all clear, cold streams from Pennsylvania to Dakota and northward

to the Arctic Circle, southward in the Alleghanies to the headwaters of

the Savannah, Chattahoochee, Catawba, and French Broad.

(Salmo fontinaUs Mitch. Trans. Lit. & Phil. Soc. N. Y. i, 435: Sahno fonfinaUs Giin-

ther, vi, 152, and of nearly all authors : Salmo canadensis* Hamilton Smith, in Griffith's

Cuvier, x, 474, 1834 (Canadian ''Salmon Trout"): Salmo immaculatus* H. R. Storer,

Bost. Jouru. Nat. Hist, vi, 384, 1850 (Canadian "Salmon Trout"): Salmo immaculatus

Gilnthei-, vi, 125: Sahno hndsonicns Suckley, Ann. Lye. Nat. Hist. N. Y. 1861, 310:

Salmo hudsonicus Giinther, vi, 153; Jordan, Proc. U. S. Nat. Mus. i, 81: ? Salmo hearnii

Rich. Franklin's Journ. 70;;.)

515. S. hoodi (Rich.) Gill & Jor.

Body rather elongate. Maxillary rather strong, straight, extending

to or beyond hind margin of ej^e. Preopercle very short, with a very

short lower limb. Pectoral not reaching half way to ventral ; adipose

*The nominal species canadensis and imm.aculatus are based on sea-run specimens of

larger size, the so-called " Salmon Troul".
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fin very small; caudal deeply forked. Body and caudal fin covered

with round pale spots of moderate size. B. 12 ; D. 10 ; A. 9 ; Lat. 1.

185. Boothia. (Giinther.)

(Salmo hoodii Richardson, Ross, Voy. Nat. Hist. App. Iviii, and in Fauna Bor.-Auier.

iii, 173: Salmo hoodii Giintlier, vi, 150.)

516. S. rossi (Rich.) J. & G.

Olive-brown above, the dorsal and caudal similarly colored ; belly

red; scattered red spots near the lateral line. Eather slender ; snout

very obtuse; lower jaw remarkably long, with a knob at tip (male).

About 30 teeth on the tongue. Conspicuous pores on the face bones

posteriorly. Scales very small, imbedded. Head 5. B. 12-13 ; D. 13

;

A. 11; P. 14; V. 10. Arctic Ocean, about Boothia Felix. {Richardson.)

An imperfectly known species.

(Salmo rossii Richardson, Nat. Hist. App." Ross's Voy. Ivi: Salmo rossii Suckley,

Monogr. Salmo, 1*20.)

517. S. nitidus (Rich.) Gill & Jor.

Body somewhat elongate; head moderate; snout medium. Maxillary

straight, strong, extending beyond the orbit in the male. Teeth mod-

erate, 2 or 3 behind head of vomer. Preopercle with the lower limb

very distinct. Fins well developed; iiectoral reaching scarcely half

way to ventral; caudal fin forked. Head 5. B. 11; D. 11; A. 10; Lat,

1. 215. Boothia. {Giinther.) Perhaps a form of ;S^. stagnaUs.

(Salmo nitidus Richardson, Fauna Bor.-Amer. iii, 171, 183G: Salmo nitidus Guuther,

vi, 150.)

51§. S. »tag:nalis (Fabr.) Gill & Jor.

Body elongate; head of moderate size. Snout elongate, pointed,

with the lower jaw projecting beyond the upper in adult examples.

Teeth small. JNIaxillary elongate, narrow, extending beyond the eye.

Preopercle very short, with a very short lower limb. Opercle and i)re-

opercle very conspicuously and. densely striated, the striai radiating

from the base of each. Fins much developed, the dorsal much higher

than long
;
pectoral very long, reaching more than half way to ventrals,

which are also very long ; adipose fin very small ; caudal well forked.

.1). 11; A. 10; Lat. 1. 210; B. 11; coeca, 41. Lakes of Greenland and

Boothia Felix. (^Giinther.)

(Salmo siagnalis Fabricius, Fauna Grounlandica, 1780, 175: Salmo alipcs Richardson,

Nat. Hist, App. Ross's Voy. Ivii, and Fauna Bor.-Amer. iii, 161) : Salmo aliries Giinther,

vi, 149.)

Bull. Nat. Mus. No. IG 21
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Family XLVII.—PERCOPSID^.

{The Trout Perches.)

Body moderately elongate, somewhat compressed, the caudal pedun-

cle long and slender. Head conical, pointed, naked. Mouth small,

horizontal; maxillary short, narrow, without supi)lemental bone, not

reaching to the large eye 5 margin of upper jaw formed by premaxilla-

ries alone, which are short and not protractile. Teeth very small, villi-

form on premaxillaries and lower jaw only. Tongue short, adherent.

Gill-membranes separate, free from the isthmus. Pseudobranchiae pres-

ent. Branchiostegals 6. Gill-rakers short, tubercle-like. Opercle with

entire edges. Lower limb of the preopercle well developed, the angle

nearly a right angle, its inner edge with a raised crest. Bones of the

head cavernous, as in Acerina and Ericymha. Cranium with a raised

crest, which does not extend to the occiput. Scales moderate, rather

thin, adherent, their edges strongly ctenoid. Lateral line continuous.

Dorsal short, median ; ventrals anterior, just in front of the dorsal,

8-rayed
;

pectorals narrow, placed rather higher than usual ; anal

small; caudal forked; adipose fin present, small. Stomach siphonal,

with about 10 well-developed pyloric coeca. Ova rather large, not fall-

ing into the abdominal cavity before exclusion. Air-bladder present.

Small fishes of the fresh waters of the cooler parts of America ; a sin-

gle genus, with probably but one species. The group is one of special

interest, as it combines with ordinary Salmonoid characters the structure

of the head and mouth of a Percoid, resembling notably the European

genus Acerina.

{Percojjsidw Giinther, vi, 207.)

152.—PEKCOPSIS Agassiz.

Trout Perch.

(Agassiz, Lake Superior, 1850, 284: type Percopsis guttatus Ag.)

Characters of the genus included above, (^e/^zij, j^erch; 6<,''tc, appear-

ance.)

519. P. giittatMS Agassiz.

Pale olivaceous, a silvery stripe along the lateral line, becoming ob-

solete forwards ; upper parts with obscure round dusky spots made of

dark points. Head slender and conical. Mouth small, subinferior,

maxillary not nearly reaching front of orbit. Caudal xieduncle long and
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slender. Pedtoaeuin silvery. Head 3f in length 5 depth about 4^. D.

11 ; A. 8 ; Lat. 1. 50. L. G inches. Spawns in spring. Delaware River

to Kansas and northward ; abundant in the Great Lakes. One of our

most remarkable fishes.

(Agassiz, Lake Superior, 1850, 283; Giintlicr, vi, 207: 1 Percopsis hammondi'* Gill,

Proc. Acad, Nat. Sci. Pliila. 18G4, 151.)

Oeder N.-IIAPLOMI.
[The Saplomous Fishes.)

1^0 precoracoid arch. Parietal bones separated by the supraoccipital.

A symplectic. Opercular bones present. Anterior vertebrae unaltered.

Pharyngeal bones distinct, the superior directed forwards, three or four

in number, the inferior not falciform. No interclavicles. Mouth with

teeth. Air-bladder with a pneumatic duct. Ventral fins abdominal,

rarely wanting; pectoral fins jjlaced low; dorsal fin more or less pos-

terior, usually without spines. Head and body usually with cycloid

scales. No adipose fin. Species chiefly inhabiting fresh water. («-/«?;?,

simple; w/xo^, shoulder; in allusion to the want of the precoracoid arch.)

(Phifsostomi part (families Esocidce, Umhridce, Cyprinodontidw and Heteropygii) Giin-

thcr, vi, vii.)

ANALYSIS OF FAMILIES OF HAPLOMI.

a. Margin of upper jaw formed by premaxillaries alone; ovovivi parous.

h. Vent jugular; premaxillaries scarcely protractile Amblyopsid^, 48.

Ih. Vent abdominal
;
premaxillaries freely protractile Cyprixodontidje, 49.

aa. Margin of upper jaw formed laterally' by the maxillaries; premaxillaries not pro-

tractile.

c. Jaws not produced ; teetb villiform, equal Umbrid^e, 50.

cc. Jaws produced ; teeth cardiform, imequal Esocid.e, 51.

Family XLVIIL—AMBLYOPSIDiE.

{The Blind-fishes.)

Body moderately elongate, compressed behind. Head long, de-

pressed. Mouth rather large, the lower jaw projecting
;
premaxilla-

ries long, scarcely protractile, forming the entire margin of the upper

jaw. Jaws and palatines with bands of slender villiform teeth. Bran-

chiostegals about 0. Gill-rakers very short. Pseudobranchi;x3 con-

cealed. Gill-membranes more or less completely joined to the isthmus.

* Head larger, 3| in length, exclusive of caudal ; dorsal higher, the longest ray 4 J

in length; an;il higher, longest ray fi in length; pectoral equals height of dorsal;

ventral 5J in length, reaching vent, which is nearer snout than margin of caudal fin.

Kansas. {Gill.)
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Head naked, the surface sometimes crossed by papillary ridges. Body,

with small cycloid scales, irregularly placed." No lateral line. Vent

jugular, close behind the gill-openings. Ventral fins small or wanting

;

pectorals moderate, inserted higher than in most soft-rayed fishes; dor-

sal without spine, nearly opposite the anal ; caudal truncate or rounded.

Cranium without median crest. Stomach ccecal, with one or two pyloric

appendages. Air-bladder present. Ovary single. Some (and probably

all) of the species are ovoviviparous. In two of the genera the eyes are

very rudimentary and hidden under the skin, and the body is translu-

cent and colorless. Fishes of small size, living in subterranean streams

and ditches of the Central and Southern United States. Three genera

and four species are " all of the family yet known, but that others will be

discovered, and the range of the present known species extended, is very

probable. The ditches and small streams of the lowlands of our south-

ern coast will undoubtedly be found to be the home of numerous indi-

viduals, and perhai^s of new species and genera, while the subterranean

streams of the central portion of our country most likely contain other

species." {Putnam.)

{Hcteropygu Guutlior, vii, 1, 2.)

a. Eyes rudiaieutary, concealed ; body colorless.

1). Ventral tins present Amblyopsis, 153.

J)h. Ventral tins obsolete Typhlichtiiys, 154.

aa. Eyes developed ; body colored ; veutrals obsolete Chologaster, 155.

153.—A1TIBI.YOPSIS DeKay.

(DeKay, New York Fauna, Fish. 1842, 187: type Amhhjopsis spelceus DeKay.)

Eyes rudimentary, concealed under the skin. Surface of head crossed

by vertical tactile ridges. Gill-membranes fully joined to isthmus. Ven-

tral fins i^resent, quite small, close to anal. Colorless fishes of small

size, iuhabiting the cave-streams in the limestone regions of the West-

ern States. (a/jr^SAy?, obtuse; o^'':'?, vision.)

520. A, spoSseus DeKay.

Colorless. Mouth comparatively large, the length of its cleft about

equal to base of dorsal. Pectorals reaching front of dorsal; caudal

long, rather pointed. One pyloric ccecum. Head 3 in length ; depth

4.J. D. 0; A. 8; V. 4; P. 11. L. 5 inches. Subterranean streams of

Kentucky and Indiana.

(DeKay, New York Fauna, Fish. 187; Giintlier, vii, 2; Putnam, Amer. Nat. 1872,

30, fig.)

154.—Tl'PIIJLICHTIIYS Girard.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1859, G2: type Typhlichtiiys suhterranens Grd.)

This genus differs from Amhlyo-psis only in the absence of the ventral
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fins. The species are of smaller size, and are found in the same waters.

(ry^^Aoc, blind ; r/Oh:;, fish.) g

521. T. subtcrranoMS Gnl.

Colorless. Head rather blunter and broader forwards than in A.

spelccus. Mouth smaller, its cleft shorter than base of dorsal. Pecto-

rals scarcely reaching dorsal. One pyloric ccecum. D. 7 or 8; A. 7

or 8. L. 2 inches. Subterranean streams of Kentucky, Tennessee, and

Alabama.

(Girard, Proc. Acad. Nat. Sci. Pbila. 1859, G2; Putnam, Amor. Nat. 1872, 30, fig.)

155.—CI10L0GAST£R Agassiz.

(Agassiz, Amer. Journ. Sci. Arts, xvi, 135, 1853: type ChoJogastcr cornutus Ag.)

This genus has the general characters of Amblyopsis^ but differs in

the absence of ventral lins and in the fully developed condition of the

eyes, which are small and lateral. The species are not i)ellucid, but

colored like ordiuarj^ fishes. No papillary ridges. Pyloric coeca 2.

Ditches and cave-streams. (;fai/^o<r, maimed j
/afi-r^y?, belly; in allusion

to the abortive ventrals.)

522. C. cornMtMS Ag.

Yellowish brown, dark above; sides with three dark longitudinal

stripes, becoming dots on the tail; middle rays of caudal fin dark;

fins otherwise uncolored. Mouth moderate, oblique, the maxillary not

extending to the eye. Pectorals reaching nearly to front of dorsal,

perfect, small. Snout with two horn-like projections. Head 3J ; depth

4i. D. 8 or 9 ; A. 8 or 9. L. 2J inches. Ditches in a rice-field, Wacca-

maw, S. C. (Putnam.)

(Agassiz, Amer. Journ. Sci. Arts, 1853, 135; Giintlier, vii, 2; Putnam, Amer. Nat.

1872, 30.)

523. €. agassixi Putnam.

Uniform light brown; fins somewhat speckled. Head 4 in body, its

length scarcely greater than the greatest depth. Pectorals reaching

little more than half way to front of dorsal. D. 9; A. 9. L. 1| inches.

{Putnam.) Subterranean streams in Tennessee and Kentucky.

(Putnam, Amer. Nat. 1872, 30, fig.)

A specimen of Chologaster obtained by Prof. S. A. Forbes in a ca\'e-

stream of Southern Illinois does not agree well with either of the above

species. The following descrij)tion has been fitruished us by Professor

Forbes

:

Tlic head is 7*'"™ long, and the body, -without head or tail, 19""^. Head in lengtli,

therefore, 3^ times. The eye is above and well behind the maxillary, and goes about
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6 iu head. The pectoral reaches half way to the dorsal. The color is precisely as de-

scribed for coniiitus, except that the middle stripe is decidedly paler thau the <;rouud

color of the body, but darker on the heai, the change being abrupt at the opercular

margin. The caudal lin is dark brown, with several vertical rows of white specks or

hlotches running across Ihe rays. The anterior part of the dorsal is similar iu color,

hut paler. Total length a triile over an inch. A scale from the region mentioned by

Putnam is similar to that of: a^assizi, hut with 5 or G concentric lines and 3 radiating

furrows.

The specimen thus agrees with cornutas in position of eye and plan of markings,

with agasslzi iu length of iiectorals and structure of scales, is intermediate in length

of head, and agrees with neither in color of caudal and dorsal and tint of middlo

hand. {Forbes, in lit. November 4, 1880.

)

Family XLIX.—CYPRINODONTID^.

[The Cijprinodonts.)

Body oblong or moderately elongate, compressed behind, depressed

forwards, covered with rather large cycloid scales, which are adherent

and regularly arranged. Ko lateral line. Head scaly, at least above.

Mouth terminal, small, the lower jaw usually projecting; margin of the

upper jaw formed by the premaxillaries only, premasillaries strong,

extremely protractile. Teeth incisor-like or villiform, sometimes present

on the vomer, but usually iu the jaws only; lower pharyngeals sepa-

rate, with cardiform teeth. Gill-membranes somewhat connected, free

from isthmus; gill-rakers very short, thick. Branchiostegals 4-6.

Pseudobranchite none. Dorsal fin single, inserted posteriorly, of soft

rays only, rarely with a single spine or a rudimentary spinous dorsal

;

caudal fin not forked ; ventral fins abdominal, rarely wanting
;
pectoral

fins inserted low; no adipose fin. Stomach not coecal, without pyloric

appendages. Air-bladder simple, often wanting. Sexes usually unlike,

the fins being largest iu the males. Most or all are ovoviviparous,

the young well developed at time of birth. Fresh-water fishes of South-

ern Europe, Asia, Africa, and America, some of them occurring in bays

and arms of the sea. They are mostly of small size, and the species are

very difficult of determination. Genera 30; species about 140.

(Cyprinodoniidce Giinther, vi, 29y-356.)

Note.—In the following analysis the genera known from Mexico are also included,

their names being placed in italics.

* Intestinal canal comparatively short, little convoluted ; teeth mostly fixed; dentary

bones firmly joined. ( Carnivorw. )

a. Anal fin of the male not modified into an intromittent organ.

6. Teeth incisor-like, notched; insertion of dorsal nearly opposite ventrals. (Cy-

prinodontincc.)

e. Teeth in a single series ; hody short and deep.

d. Dorsal very long, with 16-18 rays, the first spine-like. ..Jordanella, 156.

dd. Dorsal short, of 10-11 rays, the first ray small Cypkinodgx, 157.
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66. Teetli iill i)ointc<l; veutrals prosent. (Fitudiiliiw.)

e. Teeth iu nioni than one scries; air-bliKhlcr i)resent.

/. Dorsal liu comparatively hirge a'.id well forward, its rays usually more

tliaii 11 and the first ray usually iu front of the

anal Fundulus, 158.

Jf. Dorsal fin small and posteriorly placed, its rays usually 7-10, and the

first ray generally behind the front of the anal.

g. Anal fin small Zygoxectes, ir>9.

cc. Teeth iu one series ; dorsal fin in advance of anal.

h. Dorsal and anal fins short, each with 9-13 rays Lucania, 160.

hh. Dorsal aud anal fins long, each with more than 20 rays.

Girardln ichthys.

aa. Anal fin of the male advanced, modified into a sword-shaped, intromittent

organ. (AnahJejnixv.)

i. Eye normal ((. e., not divided into two portions by a horizontal

partition) ; teeth in bauds.

j. Jaws not produced.

k. Dorsal fin long, 14-16 rays Pseudoxiphophorus.

kk. Dorsal fin short, 9-10 rays Gamijusia, 161.

jj. Jaws much ])roduced Belonesox.

Intestinal canal elongate, with uumerous convolutions ; anal fin in the male usually

modified into an intromittent organ ; deutary bones

loosely joined ; teeth movable. {Limnoph^fjce.)

I. Teeth all pointed. (rceciUhuc.)

m. Teeth in more than one row ; dorsal more or less in

advance of the anal, greatly enlarged iu the male.

n. Caudal fin in the male with its lower lobe much pro-

duced; dorsal fin long, of 12 or more rays.

Xiphophoriis.

nn. Caudal fin normal, alike in the two sexes.

0. Dorsal fin loug, of more thau 12 r.-iys.

Molliexesia, 162.

00. Dorsal fin short, of less than 12 rays . . Pcecilia, 163.

mm. Teeth iu a single series ; dorsal fin short.

p. Dorsal inserted in advance of anal.

PlatypcBoilus.

pp. Dorsal iuserted posteriorly to anal.

(ilUARDIXUS, 164.

II. Teeth incisor-like, tricuspid
(
Goodeinw) Goodea.

156.—JORWANE1.1.A Goode »fc Beau.

(Goode & Bean, Proc. U. S. Nat Mus. ii, 177, 1879: type Jordanella florldiv G. & B.)

Body short, deep, coinjjressed. Head short. ]\Iouth small, very pro-

tractile, the lower jaw the longer; lips liill. Jaws each with a siiiyle

series of rather broad, wedge-shaped, incisor teeth, the cutting edge of

which is dce])ly notched, usually triiid. Branchiostegals 5. Dorsal iin

elongate, the number of rays 1(>-18, the iirst being a robust si)ine; in-

sertion of dorsal fm belli nd ventrals, in advance of front of anal, its

last ray behind the last of anal ; dorsal Iin not greatly elevated. Anal

fin shorter and smaller, similar in both sex(;s; ventral fins small, with

a scale at basej caudal liu rounded
j
pectorals short aud small, lutes-
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tinal canal rather long; three times lengtli of body. Sexes similar.

(Dedicated to David S. Jordan.)

534. J. floridsB Goodo & Beau.

Body ovate, short and deep, with elevated back, deep candal pe-

duncle, and steep i)roflle. Head moderate, flat and broad between the

eyes, its profile less steep than that of the back. Eyes large, 3^-4 in

head. Mouth small, anterior, the lower jaw projecting. Scales mod-

erate, the humeral scale not much eidarged. Dorsal fin inserted mid-

way between snout and base of caudal, its first ray robust and spine-

like, grooved behind, longer than the diameter of the eye, and about

as high as the succeeding soft rays. Fins all rather low, the ventrals

reaching just past the vent. Scales with strong concentric striae.

Color olivaceous; sides orange or brassy, with a broad steely-blue

stripe along each series of scales; 4 or 5 vague, difluse, black ver-

tical bars, most distinct in the young, nearly obsolete in the adult ; a

large, diliuse, dusky blotch on the sides, below the dorsal spine; fins

mostly dark, the dorsal barred or speckled in the males, nearly plain

in the females, sometimes a dusky blotch on its last rays; body and

tins everywhere finely punctulate with black ; a dark bar below eye.

Head 3i; depth 2-2 1. D. I, 16, or 1, 17; A. 1, 11, to 1, 13; Lat. 1. 25-27;

L. trausv. 11 or 12. L. 1^ inches. Streams of Central and Eastern

Florida; abundant. The above description from specimens taken by

Dr. J. A. Henshall in San Sebastian Kiver. The original types were

from Lake Monroe. Herbivorous, at least in part.

' (Goode & Bean, Proc. U. S. Nat. Mus. ii, 117, 1879.)

'S5y,—CYPRIi\ODOi\ Lac^pMe.

(Lehias Cuvier.)

(Lac^pfede, Hist. Nat. Poiss. v, 486, 1803: type Cijprinodon variegatns Lac.)

Bodj- very short and stout, the back somewhat elevated. , Mouth

small. Snont short. Teeth moderate, incisor-like, tricuspid, in a sin-

gle series. Scales very large; humeral scales usually enlarged. Dor-

sal fin moderate, inserted in advance of front of anal ; its first ray not

enlarged; anal smaller; ventral fins small. Intestinal canal little

longer than body. Gill-membranes consideraljly united, free from the

isthmus. Chubby little fishes, inhabiting the brackish waters cf

America, Southern Europe, and ISTorthern Africa; sometimes living in

hot salt springs, (xyx/sr^o?, carp; otJwv, tooth.)
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525. C v:i8'«efjiittts I>ac.

Body short and deep, the baidc considerably arched. Mouth as in

the others, small and terminal. Humeral scale 4 times the size of the

others. Eye longer than snout, 3.V in head, less than iuterorbital

space. Origin of dorsal about midway of body, behind ventrals in old

specimens, rather in advance in the young; males with the dor.sal tin

elevated, but not reaching, when depressed, nearly to caudal. ]\Lde

fish dusky, with only traces of bars; caudal fin with a dusky bar at

base and on posterior edge; tii)s of dorsal and anal dusky; the scales

in the breeding season with small tubercles. Female olivaceous; sides

silvery, with darker bars and irregular markings; a dark bar at base of

caudal ; a dark spot on posterior jiart of dorsal. Head 3;^ ; depth 2^.

D. 10; A. 10; scales 25; L. transv. 11. L. S 2J inches; 9 1^ inches.

Cape Cod to Mexico, in brackish waters, entering streams.

(Lacdpodo, Hist. Nat. Poiss. v. 480: Lebias ovinus DcKay, New York Fauna, Fish.

215; Giiiitlier, vi, 303: Ctjprinodon horlnus B. & G. Proc. Acad. Nat. Sci. Pliila. 1853,

389: Cijprinodon box^inus Girard, U. S. Mex. B.mud. Surv. Ichtli. 67: Cijprinodon bovinus

Giiutber, vi, 307: Cijprinodon eximius Girard, Proc. Acad. Nat. Sci. Phila. 1859, 158.)

526. C. Kittbosus Baird & Girard.

Similar to the preceding, but the body still deeper and the back and

fins still more elevated ; the scales apparently somewhat smaller ; anal

much smaller than dorsal ; coloration similar to that of 0. variegatus.

Head 22; depth l^. D. 10; A. 11; Lat. 1. 28; L. transv. 14. Indi-

anola, Texas. {Girard.)

(Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 390; Girard, U. S. Mex. Bound.

Sinv. Ichth. (;7.)

SaT. C S»tiifasciiilus Garnian.

Form and dentition of G. (jibhosus. Black caudal band much wider;

a light band (Vom middle of opercle to lower half of caudal; a dark

band above this, separated by a narrower band of light from the dark

olive of the back; silvery color of belly separated from the light band

on the Hanks by a short band of brown; fins clouded with brown; cau-

dal with a narrow dark band across its base and a broad one across its

extremity. Head 4 in total length; depth o. 1). 12; A. 11; V. G; P.

14; Lat. 1. 30; L. transv. 11. Parras, Coahuila, Mex. [Gannan.)

(Garnian, Bull. Mus. Conij). Zool. viii, No. 3, 92, 1881.)

52§. C. fScgsiEB'-i Baird & Girard.

Body more elongate than in any of the preceding; the ujiper outline

of the head less depressed, so that the profile is continuous ; fins low,

the dorsal quite small ; its rays scarcely extending to the beginning of
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the caudal peduncle. Bluisli 151ack, sides somewhat variegated with

darker, the males somewhat spotted ; edge of caudal hu black iu the

male; a black patch on last rays of dorsal in tbe female. Head 3^;

depth 2 to 3. D. 11 ; A. 10; scales 2G-12. L. 2i inches. Eio Grande.

(Girard.)

(Baird & Girard, Proc. Acad. Nat. Sci. Pbila. 1853, 389; Girard, U. S. Mex. Bound.
Surv. Ichtli. G3.)

529. C calafoa'BjieEasis Grd.

" It may be easily distinguished from its congeners in North America,

by its uniform system of coloration which exhibits neither bauds nor

spots. The general aspect of its body is rather short and deep, except

iu the young which assume a subfusiform appearance. The largest

specimens which we have examined measure about an inch and a half

in total length. The head constitutes the fourth of the length, the snout

being abruptly rounded off. The mouth is, proportionally speaking,

of medium size, whilst the eye is rather small, subcircular ; its diameter

entering three times and a half in the length of the side of the head. The

dorsal fin is higher than long, and superiorly convex ; its interior margin

being nearer the apex of the snout than the posterior margin of the

caudal. The anal fin is nearly as large as the dorsal, deeper than long,

interiorly c(mvex, particularly upon its posterior half. The caudal is

posteriorly truncated, nearly linear. The ventrals are small, project

beyond the vent and reach almost the origin of the anal. The pectorals

are well developed, rounded off, extending as far as a vertical line drawn

at the insertion of the ventrals. The rays are : D. 10 + 1 ; A. 11 ; C.

3, 1, 8, 8, 1, 3; V. 7; P. 12. The scales are much deeper than long,

anteriorly truncated and posteriorly rounded off or convex. The color

is olivaceous brown, with a dark grayish tint along the back, and a

golden tint beneath." (Girard.) San Diego, California.

(Grd. Proc. Acad. Nat. Sci. Phila. 18."i9, 157.)

530. C. liiacuSa,riais Baird & Girard.

Apparently very similar to C. variegatus ; the female dark above,

with dark bars on the sides and a dark shade across the dorsal fin ; fins

rather small. Head 3§ ; depth 2-2^. D. 10; A. 11 ; scales 2G-9. L. 2

inches. Eio Gila. (Girard.)

(B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 389; Girard, U. S. Mex. Bound. Surv.

Iclitb. 08.)

531. C. cai'pio Giiutber.

Slenderer than C. variegatus; humeral scale scarcely larger than the

others j dorsal fin inserted slightly behind ventrals ; eye 3^ in head, a
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little shorter than snout; olivaceous, silvery below. Head 3; tleptli

24. D. 11; A. 10; scales 25-10. "America." {Giinther.)

(Giuither, vi, 300.)

15§.—FUWDUmS Lac6p^de.

Killijishes.

(Hydrargyra Lac6pede: Xenisma Jordan.)

(Laci:^p(Hlo, Hisf. Nat. Poiss. v, 37, 1603: type Fundnlits mudfish Lac^p^de= Co&Uis

heterocltta L.

)

Body rather elongate, little elevated, compressed beliind. Mouth

moderate. Jaws, each with two or more series of pointed teeth, usually

forming- a narrow band. Bones of the maudiole firmly united. Scales

moderate. Branchiostegals 4-0. Preopercle, preorbital, and mandi-

ble with mucous pores. Dorsal and anal fins similar, moderately devel-

oped or rather large, the dorsal usually inserted in front of the anal.

Ventrals well developed. Air-bladder present. Sexes ditfering in

color, size, and development of the fins, the anal fin in the male nor-

mal. Intestinal canal short. Si^ecies very numerous, mostly Ameri-

can, inhabiting fresh waters and arms of the sea. They are the largest

in size of the Cyprinodonts, and some of them are very brightly colored.

{LaWn funclus, bottom, the supposed abode of the ''Fundulus mudfish.")

The species may be divided as follows:

* Dorsal fin Ijegiiining iu advance of anal,

t BrancliiostegalsG. (Hydrargvka Lae^pede.)

a. ^lales with dark cross-bars and a blaclv dorsal spot ; females with longitudinal

stripes majalis, sivampinus.

aa. Males and females with dark cross-bars similis, zebra.

aaa. Males without sharp markings, the scales rough in spiring ; females plain.

2)arvii)in'tm.

tt Branchiostegals 5. (FUNDULUS.)

b. Dorsal long, its rays 16 or 17 ; body with round black spots, at least in the

male svminoUs.

bb. Dorsal moderate, its rays 10-14.

c. Scales rather small, 40 or more in a longitudinal series.

d. Cross-bars if present, black diaphanus, conflucnius.

dd. Cross-bars silvery.

c. T»;eth small, in a band menona.

cc. Teeth in about two series, the outer enlarged adi/iia.

cc. Scales large, less than 40 in a longitudinal series.

/. Males with D or 10 silvery cross-bai-s; females with black bars; tins

plain n'ujrofasdatus.

ff. Males with silvery spots and bars ; females nearly plain olivaceous,

or barred with black heterodUus.

** Dorsal lin beginning above or slightly behind anal ; fins high. (Xenisma Jor.)

g. I3rari(;hiostegals .'> ; spots in regular series catcitatus.

gg. Branchiostegals 4 ; spots irregular ntdlij'er.
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* Dorsal fin beginning in advance of aual.

t Brauchiostegals G. {Hi/drarf/yra'^ Lac^pecle.)

a Males with dark cross-bars; females with longitudinal stripes.

532. F. inajalis (Walb.) GthT.—KilliJish ; Mayfish ; Eockfish.

Body oblong, scarcely elevated, little compressed ; liead rather pro-

longed anteriorly, the mouth small, terminal and very oblique; scales

rather large; dorsal fin moderate; anal flu very high in the males, mod-

erate in the females ; ventrals long iu the males, reachiug past frout of

anal ; eye moderate, shorter than snout aud thau interorbital space ; a

slight angle formed by the profile, in front of the eye, due to the greater

flattening of the snout. Male flshes dark olivaceous above; sides sil-

very or somewhat golden, with about a dozen broad transverse bars of

the color of the back; posterior part of dorsal fin with a black patch;

fins yellowish or pale. Females olivaceous above, white below, a narrow

black band along sides about on the level of the eye and as wide as the

pupil; below this two similar black bars anteriorly and one posteriorly,

the upper one being interrupted ; one or two black bars at base of cau-

dal. Females usually larger thau the males. A large specimen taken at

Beaufort, N. C, supposed to be a male of this species in high coloration,

showed the following colors in life: Back olive, sides and belly bright

salmon yellow ; lower fins clear yellow
;
pectorals and anal with some

dusky; posterior edge of caudal dark; dorsal nearly all black, a large

black ocellated spot on the last rays; opercles and under parts of head

with an inky suflusion; cheeks, top of head, and mouth bronze yellow^;

sides with about 18 narrow dusky vertical bars. Teeth in a broad band;

an outer row of rather large teeth. Oviduct adnate to first anal ray for

a short distance. Head 3|; depth 4. D. 12; A. 10; Lat. 1. 36; L.

transv. 13. L. 0-6 inches. Cape Cod to Florida, the largest of our

Cyprinodontidw ; abundant in shallow bays.

{CoUtis majaUs Walbanm, Artedi, Pise. 1'2, 1792: Esox flaviihis Mitcli. Trans. Lit. &
Phil. Soc. N. Y. i, 4:59; Giiuther, vi, 322: Hydrargyra majulin C. & V. xviii, 207.)

533. F. SA\'a.BlBB>inus (Lac.) Gthr.

Very similar to the preceding, but the scales apparently somewhat

smaller; greenish olive, with a silvery longitudinal band, and 12-15

blackish vertical streaks. Head 4; depth 44. B. C; D. 14; A. 12;

Lat. 1. 43. South Carolina. {Val)

(Hydrargira swamp'ma Lacop^de, Hist. Nat. Poiss. v, 378; Giiuther, vi, 323.)

*Lac(Spede, Hist. Nat. Poiss. v, 378, lti03: typo Hydranjira swampina Lac. {i'Sop,

water; upyvpog, silver.)
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aa. Males iind females with darlv cross-bars.

5a4. F. i«i9iiili!<> (Baird & Girard) Gthr.

Body moderately elongate. Head rather i)ointed and elongate, as

in F. majalis. Sexes similarly colored; both olivaceous above; the

sides silvery, with 10-15 dark vertical bars; males with an ocellated

spot on the last rays of dorsal. Ventral fins short ; insertion of dorsal

midway between front of orbit and end of caudal. Head 3^; depth 4.

JJ. 11; A. 8 or 9; Lat. 1. 33; L. transv. 13. Coast of Texas, ascending

streams.

(Ilfidrarfjym nimilis Baird & Girard, Proc. Aca,d. Nat. Sci. Phila. 1853, 389: Ry-

clrarrijira .simiUs Girard, IT. S. Mex. Bound. Iclith. (58: Fiindulus simllis GUnther, vi, 323;

Jordan, Bull. U. S. Geol. Surv. Terr, iv, 400.)

53.'>. F. zebra (Girard) Gthr.

Body elongate, compressed, subfusiform, the back slightly arched.

Uead subpyramidal, very much depressed. Eye 4 in head. Fins mod-

erate; higher in the males than in the females. Scales smaller than in

F. simiUs and more closely imbricated. Olivaceous above, with a black-

ish spot upon each scale; sides yellowish, with narrow transverse

black bands or bars, about IC in number, more conspicuous in the males

than in the females, and extending from the back to the belly; inter-

spaces wider than the dark bars. Fins plain. Sexes similar. Head

3f. D. 13; A. 14. L. 3 inches. Rio Grande in ISew Mexico. (Girard.)

(^Hydrargiira zebra Girard, Proc. Acad. Nat. Sci. Phila. 1859, 60; Giiuther, vi, 324.

Not of Dekay.

)

aaa. Males without sharp markings; scales rough in spring. Females nearly plain.

536. F. parvig>iQieBis Girard.

Male, light olive green, mottled with darker; sides with silvery and

brassy lustre; lower parts yellow; about 20 short blacliisli cross-bars

along middle of sides, broader, plainer, and more closely set behind

;

sides and lins with dark i)oints; upper fins dull olive; lower yellow.

Female larger, olive green above, sides not barred, with an obscure

dusky lateral band on caudal peduncle. Fins plain. Fins very high

in the male, small in the female. Scales large; in the males in spring

roughened or ctenoid by small granulations and prickles, similar to the

nuptial excrescences of some Cyprinidce ^ tins also rough. Oviduct form-

ing a sheath at base of first ray of anal. Head 3i ; depth 3g. D. 13;

A. 11; Lat. 1. 38; L. transv. 12. L. 4 inches. Coast of California from

Point Coucepciou southward ; very abundant in bays and lagoons.

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 154; Girard, U. S. Pac. K. R. Surv. x,

303; Giialher, vi, 319; Steiudachuer Ichth. Beitriigo, v, 155, 187(i.)
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ft Brancliiostegals 5. (Fiuiduhis.)

i. Dorsal long; its rays 16 or 17.

537. F. scmiKOlls Girard.

Body rather stout. Head subpyramidal, the snout tapering. Eye

4.} in Lead. Dorsal fin Ligli, its origin nearer apex of snout than origin

of caudal; anal deeper than long. Yentrals not reaching vent. Scales

deeper than long, of moderate size. Dark brown with large round

black spots, the spots corresponding to the scales, upon their line of

intersection. Dorsal and caudal spotted. Head 3|; depth 3|. D. 17;

A. 13;V. 6. Florida. (Girard.)

(Girard, Proc. Acad. Nat. Sci. Pliila. 1859, 59; Giinther, vi, 325.)

ih. Dorsal moderate, its rays 11-14.

c. Scales rather small; more than 40 in a longitudinal series.

d. Cross-bars blackish.

538. F. diapBmnus (Le S.) Ag.—Sprino Minnow.

Body rather slender, not elevated, compressed posteriorly. Head

moderate; quite flat above. Fins not large; dorsal and anal rather

low; ventrals scarcely reaching vent in the females; somewhat longer

in the males. General color olivaceous; sides silvery; 15-25 narrow,

irregular blackish cross-bars on the sides; back always more or less

spotted with blackish; fins nearly jdain. Teeth pointed, the outer

not much enlarged. Head 4 ; depth 4*. Eye large, 3J in head. D.

13; A. IL; Lat. 1. 40; L. transv. 12. L. 4 inches. Coasts, ascending all

streams to their fountain heads. Abundant in various tributaries of

the great lakes, Upper Mississippi, west to Colorado, and in ponds and

streams of the Middle and Eastern States.

{Rydrargyra diaphana Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 1817, 130: Rydrarf/yra

muUifasciata Le Sueur 1. c. 131: Ftuidulns muUifasciatns Giinlher, vi, 3'24, and of most

writers; Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 67.)

539. F. coEiflmenttis Goode & Bean.

Yellowish, with a longitudinal streak along each row of scales and

about 14 distinct irregular vertical dark bands. Head low, flat. Snout

not produced. luterorbital space 2 in length of head, eye 4 in head.

Origin of dorsal midway between tip of caudal and middle of eye.

First ray of anal under second of dorsal. Anal higher than long.

Scales crowded. B. probably 5. Head 3i; depth 3|. D. 10; A. 10;

Lat. 1. 45. Lake Monroe, Florida. (Goode (& Bean.)

(Goode & Bean, Proc. U. S. Nat. Mus. 1879, 118.)
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dd. Cross-bars silvery.

e. Tcetli in bands, the onter not enlarged.

540. F. mciBOlia. Jordan & Copelaud.

Body eloDgate, slightly compressed, not elevated; head long and large,

rather narrow above, the interorbital space half wider than eye, which

is 4 in head. Dorsal moderate, inserted in advance of the anal, which

is short and deep; paired fins short; vent midway between eye and base

of candal. Color ((?) dark olive brown, with about 16 shining, silvery,

vertical bands, whi(;h are narrower than the dark interspaces; the inter-

spaces broadest behind; fins plain; teeth pointed, curved, outer little

enlarged. Head 3|; depth 5. D. 12; A. 10; B. 5; scales 48-12. L.

3.} inches. Rock Biver, Wisconsin.

(Jordan & Copeland,. Proc. Acad. Nat. Sci. Phila. 1S77, 03.)

re. Teeth in about two series, the outer enlarged.

atl. F. n«liBiia J. & G. nom. sp. nov.

Body short, deep, and compressed; head moderate, broad, and flat

above, the interorbital space rather more than half greater than the

width of the eye; eye 4 in head; dorsal and anal fins rather large; dor-

sal inserted ahiiost exactly over fiont of anal ; teeth mostly in two series,

The outer very strong; vent midway between eye and base of caudal;

scales small, closely imbricated. Color olivaceous, with 15 to 20. silver

cross-bars, almost as wide as the interspaces posteriorly, wider than the

interspaces anteriorly, extending over the belly and joining their fellows

on the opposite side; the bands variable, but usually wider and more

crowded than m F. menona ; fins plaui. Head 3|; depth 4. D. 13;

A. 11; scales 44-15. L. 2 inches. Coast of Texas, ascending streams;

our specimens from the Rio Grande.

{^ Adinia mnltifasdata Girard, Pi-oc. Acad. Nat. Sci. Phila. 1859, 117: FunduJus zclmi

Jordan, Bull. U. S. Geol. Surv. Terr, iv. No. 2, 1878, (564. Not Jli/drcmjyra nmUifasciaia

Lc Sueur, nor Hydrarfn/ra zebra Grd., nor Fnnduhis zebra Dekay.)

cc. Scales I'ather large, less than 40 in a longitudinal series.

/. Males with 9 or 10 silvery cross-bars; females with black vertical stripes; fins

plain.

542. F. BBD^rofasciatsis (Le S.) C. & V.

Body rather sbort and deep; head rather long and depressed; the

snout obtuse, a slight angle being formed above the eye; dorsal mod-

erate, well back; anal short and deep; eye longer than snout, 1.;^ in

interorbital space, 3.\ in head. Olivaceous above, silvery below ; tins

in both sexes immaculate; males with 9 or 10 very distinct silvery
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crossbars, each about as broad as a scale; females with aliout as mauy

narrow black bars, which do not extend on the back or belly ; scales

punctate. Head 3| ; depth 4. D. 11 ; A. 9 ; scales 33-11. L. 2^ inches.

(Gilnther.) Atlantic coast of United States, not very common.

(
Hydrargi/ra nigrofasciata Le Sueur, Jouru. Acad. Nat. Sci. Pbila. 1817, i, 133

;

Storer, Fish Mass, 295; Giiutlier, vi, 325.)

ff. Males with silvery spots and bars; females nearly plain olivaceous; fins spotted.

343. F. heteroclitus (L.) Giinther.

—

Common KUUfi.sh; Mummicltog ; Salt-water

Minnow.

Body thick-set, short and deep ; anteriorly broad, posteriorly com-

I)ressed, the back elevated ; head rather short, blunt, broad and flat on

top; eye moderate, about equal to snout, about half tlie width of inter-

orbital space and one-fifth of the length of the head ; fins moderate, the

dorsal inserted in males midway between snout and tip of caudal; in

females farther back ; oviduct attached to anterior ray of anal fin, its

opening near the tip of the ray; teeth in broad bands, pointed, the

outer series enlarged. Coloration in males dark dull green, the belly

more or less orange yellow; sides with numerous quite narrow ill-

defined gftlvery bars made up of spots, most distinct posteriorly; besides

these are numerous conspicuous white or yellow spots, irregularly scat-

tered ;
vertical fins dark, with numei ous small round pale spots ; dorsal

often with a blackish spot on its last ray; anal and ventrals yellow

anteriorly; under side of head yellow; young males sometimes with

dark bars. Females nearly plain olivaceous, lighter below, without

spots or bars, the scales finely punctate ; sides sometimes with a few

faint vertical shades. Head 3f ; depth 3f. D. 11 ; A. 11 ; scales 3G-13;

L. 3-5 inches. Maine to Mexico, everywhere very common in brackish

waters, the most abundant of our Cyprinodontidw. Southern specimens

perhaps reach a larger size (var. grandis) than northern, and some speci-

mens (var. pisGulentus) have the head wider than usual.

{Cohitls heterocliia L. Syst. Nat.: Esox phcitlentus, Mitch. Trans. Lit. &. Phil. Soc. N.

Y. i, 441 • Funditlus pisculcntuH oi most American authors: Fundulus zebra Dekay, N. Y.

Fauna, Fish. 218, 1842: Fundulus yrandis Baird & Girard, Proc. Acad. Nat. Sci. Phila.

1853, 389: Fundulus grandis Girard, U. S. Mex. Bound. Surv. Ichth. 69: F'undulus florl-

densis Girard, Proc. Acad. Nat. Sci. Phila. 1839, 157: Fundulus piseulentus Storer, Fish.

Mass. 294; Giinther, Cat. Fish. Brit. Miis. vi, 318.)

** Dorsal fin beginning directly above or slightly behind anal. {Xcnisma* Jor.)

* Jordan, Bull. Butf. Soc. Nat. Hist. 1876, 142: type Xenisma steUifcra Jov. (^svtdjuoc,

a surprise.)
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g. Bnmcliiostcgals 5; sjjots in regular scries.

544. F. caJenatias (Storer) Gthr.

—

Stud-fish.

Similar in form to F. steUifcr, but larger, with lower fins and difter-

cnt coloration ; dorsal and anal fins even in the males, IVilling short of

the caudal ; color bluish or greenish, with a round orange spot (in the

male) on each scale, thus forming series of regular lines of dots ; females

with smaller brown spots on the scales, also forming lines. Anal

l)rickly in spring males. Teeth in broad bands, the outer somewhat

enlarged. Head 4; depth 4i-5. D. 14; A. 15; Lat. 1. 50. L. C or 7

inches. Tennessee and Cumberland Rivers, locally abundant, one of

the largest and handsomest of the Cyprinodonts.

{Pccdlia catenaia Storer, Synopsis Fish N. A. 184G, 430 ; G iinther, vi, 322 ; Cope, Joum.

Acad. Nat. Sci. Phila. Ib63, 23S: Xenisma catcnala Jordan, Ann. Lye. Nat. Hist. N.

Y. 1870, 3-22.)

gg. Brancliiostegals 4 ; spots irregular.

545. F. steBBifer Jordan.

—

Spotted Stud-fish.

Body rather long, somewhat compressed. Head broad and flattened

above, in the usual fashion. Eye large, about 4 in head. Scales closely

imbricated, deeper than long. Dorsal fin beginning slightly behind

anal, its last rays in the adult males highly elevated, reaching the

base of caudal, their height equal to the depth of the body; anal sim-

ilar, more elevated in front and less so behind, the last rays falling just

short of caudal ; fins lower in females and young; pectorals reaching

ventrals, the latter to anal in the males. Teeth in a narrow band, the

outer somewhat enlarged, blunt and curved. Coloration brilliant; livid

blue above, somewhat silvery below; body and cheeks, with large,

bright dark orange spots, irregularly placed, not following the rows

of scales, and not always in the middle of the scales; these spots not

uniform in size; females with olive-brown spots horizontally, oblong

and smaller than the orange spots of the males and more regularly

placed; a blue loral blotch, with a green one below it; a pale yellow

blotch on the back in front of the dorsal, very conspicuous when the

first anal lay. Head 3^; depth 5. D. 13; A. 13; V.G; Lat. 1. 53. L.

fish is in the water, but fading in spirits. Oviduct not extending on

3-4 inches. Alabama River, in clear streams and springs; a beautiful

fish.

{Xcnlsma stcUifcra Jordan, Ann. Lye. Nat. Hist. N. Y. 187G, 322.)

Bull. Nat. Mus. Xo. IG 22
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1.59.—SYGOME€TE§ Agassiz.

Top Minnows.

(Micristma Gill.)

(Agassiz, Ara. Journ. Sci. Arts, 1354, 133: type Pcec'ilia oUoacea Storer.)

This genus is closely related to Fundulus, differiug chiefly in the small

size and posterior j)osition of the dorsal, which has usually less than

ten rays and is commonly inserted behind the front of the anal fin.

The species are smaller in size than those of Fundulus^ and different in

appearance, so that we feel reluctant to unite the two genera, although

the technical differences are very slight. From the Old World genus

HaplocJdhiSy Zygonectes is distinguished by the short anal fin. The fe-

males of Zygonectes are scarcely distinguishable from those of Gambusia.

Species all American. Surface swimmers, feeding upon insects.

{i^vyhv, yoke ; vi^KTrjc, swimmer; they being said to swim in jiairs.)

* Body rather elongate. {Zygonectes.)

a. Sides without black band.

546. Tt. rcibrifroEis Jordan.

Body moderately stout, little compressed, not elevated, the caudal

peduncle deep ; head rather long, broad between the eyes, flat above

;

eyes large, 3i in head, their range horizontal; mouth rather large.

Teeth small, nearly even, in a narrow band. Scales moderate. Dorsal

fin very short and small, placed a little behind the anal or about even

with it, its position in the males rather more posterior ; anal short, high

in the males ; ventrals very small
;
pectorals small. Color, males dark

olivaceous, with a dark, bronze-orange spot on each scale posteriorly,

much as in Fundulus catenatus. Below, these spots are bright orange.

Faint, narrow vertical, orange bars along the lower and posterior part

of the body. Vertical fins with orange spots. Jaws and space in front

of eyes bright orange-red
;
paired fins dusky. Females almost uniform

brassy-olivaceous, without evident spots or red markings. Head 3^ in

length to base of caudal; depth Sf. D. 7 or 8; A. 8 or 9; Lat. 1. 32;

L. transv. 11 or 12 ; B. 5. L. 2^3 inches. San Sebastian Eiver, Flor-

ida, a larger species than most in the genus, and with the dorsal fin less

l)osterior.

(Jordan, Proc. U. S. Nat. Mus. 1879, 237.)

Siy. S. BfiecasEialli Jordan.

Body rather stout, deep and compressed, the profile nearly straight,

the back little elevated, and the caudal peduncle deep; head moderate;
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mouth rather large
;
jaws each with a series of long and rather slender

canine-like teeth, behind which is a band of small teeth ; the canines

larger in the lower jaw; eye large; scales rather large; dorsal fin short

and high, inserted slightly behind the anal in the males, exactly opposite

it in the females; caudal large; anal tin larger and ratlier lower than

dorsal; ventrals quite small; pectorals moderate. General color oliva-

ceous ; sides covered, especially posteriorly, with rather large, irregu-

larly placed orange spots, which also extend on the vertical fins; dorsal

dusky, with a dark bar; head without red; caudal and anal more or

less yellow; females obscurely marked; young with diffuse greenish

vertical bars. Head 3J in length to base of caudal; depth 4. B. 5;

D. 7 or 8 ; A. 10 or 11 ; Lat. 1. 33 ; L. transv. 10. L. 3-4 inches. San

Sebastian Eiver, Florida. The largest species of the genus, looking

like a Fundulus.

(Jorflau, Proc. U. S. Nat. Mus. 1879, 327.)

S'JS. Z. floripEiSBiis (Cope) Jor.

General form of Z. notatus ; lower jaw somewhat projecting; external

series of teeth in both jaws enlarged ; eye large, 3|- in head. Olive gray,

scales with ochre borders; fins yellow, broadly edged with crimson.

Head ^) depth 5. D. 10; A. 13; scales 29-10. L. 2Hnches. Elvers

of Colorado. {Cope.)

{HapJochUits florijnnnis Cope, Zool. Lieut. Wheeler's Espl. W. lOOtli Mer. v, 095,1876.

540. Z. licieatus Garman.

Brownish, finely i)unctulate with brown; white below; lips, top of

liead, and a line along middle of back dark; tail with faint transverse

bands. Moderately ^tout, compressed. Crown flat. Eye large, as

long as snout, 1^ in interorbital width. Lower jaw slightly longer.

Outer teeth long, slender, curved. First ray of dorsal almost opposite

lirst of anal, one-third the distance from base of caudal to front of eye;

caudal truncate. Head nearly 3; depth 4^. D. 11; A. 14; V. C; P. 15;

Lat. 1..3G; L. transv. 12. aSTortheastern Wyoming. (Garman.)

(Garman, Bull. Miis. Zool. viii, No. 3, 88, 1881.)

«<".'. Sides with a broad, dark lateral hand ; fius ijlaiu or speckled.

."i.^O. Z. iBOfslttls (Raf.) Jor.

—

Toj) M'ninow.

Body rather slender, compressed behind. Head low, depressed, and

rather elongate, the snout somewhat produced, the lower jaw scarcely

projecting; interorbital space broad, its width about half length of

head; eye large, less than snout, about 3 in head. Fins moderate, the
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dorsal and anal elevated in the males. Teeth in a broad band, the

outer series considerably enlarged and canine-like. Coloration brown-

ish olive, with a broad, dark purplish-black lateral band running from

tip of snout through eye to base of caudal; darker in males than in

females; young specimens have the edges of the band serrated; a few

series of small black dots along the sides of the back; dorsal, caudal,

and anal fins dotted with black; top of head with a conspicuous trans-

lucent spot in life; concentric stride on scales, strong. Head 4; depth

4^. D. 9; A. 11; scales 34-11. L. 2-3J inches. Michigan to Alabama

and Texas, generally abundant in ponds and canals.

{Semotilus 1 notatus Raf. Ich. Oh. 1820, 86: FceciUa olivacca Storer, Synopsis, 178:

Fundulus tencllus B. &, G. Proc. Acad. Nat. Sci. Pliila. 185:3, .389 : Zyf/oncctes pulchcllus

Girard, Proc. Acad. Nat. Sci. Phila. 1859, GO : Fundulus aureus Cope, Proc. Acad. Nat.

Sci. Phila. 18.')5, 78: Haplochilus pulclicllus Giiiither, vi, 314: Raplochllus aureus Giiii-

ther, vi, 315 ; Jordan, Man. Vert. 2(34.

)

** Body short and deep. {Mlcristius Gill.)

551. E. atB'ilataiS Jordan & Brayton.

Body short and stout, compressed, especially posteriorly. Head

moderate, broad and flattened above. Dorsal fin well back, moderately

high ; anal fin rather larger
;
paired fins small. Coloration dull olive

;

no stripes or bars; scales slightly dark-edged; a large jet-black blotch

on each side just above and somewhat in front of the vent, due to the

black peritoneum showing through the translucent sides; dorsal and

anal fins speckled. Teeth small, the outer little enlarged. Head 4;

depth 4. D. 8; A. 8; scales 30. L. 1% inches. Xeuse River, North

Carolina.

(Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 1878, 84.)

552. E. caacSamops (Cope) Jor.

Body rather short and deep. Head broad ; eye as long as snout,

3^ in head, 2 in interorbital width; teeth in a band, the outer series

scarcely enlarged. Fins short. Yellowish brown ; scales darker edged

;

body without distinct longitudinal stripes or bars; belly golden; a very

conspicuous jet-black spot just below the eye, and confluent with it in

the adult; dorsal and caudal fins with series of black dots; caudal very

large. Head 3§; depth 3^. D. 7; A. 9; scales 28-7. L. 2J inches.

Neuse Eiver {Go]^e) to Southern Illinois {Forbes) and Mississippi {Hay),

locally abaudant.

{Haplodulus mclanops Cope, Proc. Amer. Phil. Soc. 1870, 457; Jordan, Bull. 111. Lab.

Nat. liist. ii, 52, 1878; Hay, Proc. U. S. Nat. Mus. 1880, 501.)
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553. Z. dispar* Agassiz.

Body short and deep, much compressed. Head short and very broad,

the flat iuterorbital space being two-thirds of its length, and barel.y twice

the diameter of the eye ; the distance between the eyes above greater

than the distance between them below. Snout broadly rounded. Fins

moderate; dorsal much smaller than anal. Outer series of teeth some-

what enlarged. Coloration i^ale olive, bluish in life; a very distinct

brownish line along the edges of each row of scales, appearing wavy or

serrated as it follows the scales; about 10 of these longitudinal stripes

are present; males with the lines interrupted, appearing as series of

dots and further marked by about 9 dark cross-bars; adults with a dark

blotch below the eye, sometimes confluent with it. Oviduct free from

anal. Head Sf; depth 3i. D. 7; A. 9; scales 35-10. L. 2^ inches.

Lakes and sluggish streams from Ohio to Iowa.

(Agassiz, Amor. Jour. Sci. Arts, 1854, 353; Jordan, Proc. Acad. Nat. Sci. Phila.

1877, G7.)

554. Z. brachypterias Cope.

" Base of the first dorsal ray behind the vertical line equally dividing

the base of the anal; ventrals not reaching base of anal. Scales large.

Head wide, with overhanging supercilia ; interorbital width twice the

diameter of the orbit, which enters the length of the head 2J times.

Color uniform olivaceous, the scales with brown edges; cheeks silvery;

no spots on the head. Body stout. Head 4J. D. 7; A. 8. Scales

30-9. Length 2." {Cope, MSS.) Trinity River and other streams in

Texas.

* Professor Agassiz, Amer. Journ. Sci. Arts, 1854, 353, mentions three more species of

tbis genus, which have not since been recognized, besides two (Z. lateralis and Z. sona-

tns) which are evidently identical with Z. notatus, and another, Z. Uneolatus, which

Professor Putnam informs us is identical with Z. notlU.

Z. nottii Agass.

''The darker continuous longitudinal lines alternate with fainter interrupted ones.

Males with distinct transverse bauds ; dark olive above, fading upon the sides; sil-

very below. Operculum, throat, and space in advance of the eye orange color." Mo-

bile, Ala.

Z. guttatus Agass.

"A large dark spot upon the centre of each scale on the back and sides, forming

longitudinal rows of disconnected dots. The transverse bars of the male are much
narrower and nearer together than in Z. Uneolatus {nottii). Dark olive above, fading

upon the side. Abdomen silvery.'.' Mobile, Ala.

Z. Ineroglijpliiciis Agaiss.

"Anterior and upper parts of the body sprinkled with dark dots, passing into longi-

tudinal rows backwards. Light olive above ; silvery on the sides and below." Mo-
bile, Ala.
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555. IS. scjad2CB3S (Cope) Jor.

Body short and stout. Eye equal to snout, 3J in head, If in inter-

orbital space. Fins small. Coloration uniform olivaceous, without spots

or lines. Head 3|. D. 10; A. 12 j scales 39-13. L. 2 inches. Platte

River. (Cope.)

(Fiinduhts sciadicus Cope, Proc. Acad. Nat. Sci. Phil. 1865, 78: Haplochilas sciadicus

Giinther, vi, 316.)

55G. Z. cSirysotus (Giintlier) Jor.

Head depressed anteriorly. Snout shorter than the eye, which is 3^

in heatl and IJ in interorbital space. Fins moderate. Light olive-

colored, with narrow, dark, vertical streaks on the sides; caudal with

bands of brown dots. Head 3J; depth 4. D. 9; A. 11; scales 34-12.

Charleston, S. C. {Gunther.)

(Haploddlns clirijsotiis Giinther, vi, 317.)

55'y. Z. zoBBatMS (Mitch.) Jor.

Eye large, 2^ in head. Dorsal almost reaching the caudal, which is

lanceolate. Sides with 12 black cross-bars ; dorsal and anal dotted with

black; other fins immaculate. D. 7; A. 10. Head 4| in total length.

South Carolina. (Giinther.)

{lEsox zonafus Mitch. Trans. Lit. & Phil. Soc. i, 443 : Fundulus zonatus C. & V. xviii,

196: Hajylochiliis zonatus Giinther, vi, 316.)

55§. Z. ciugnlatus (C. &. V.) Jor.

Anal rather larger than dorsal; sides with ten or twelve broad, well-

defined, vertical dark bars, nearly as broad as their interspaces; dorsal

with a large black spot posteriorly, immediately in front of which is a

white one; other fins immaculate. D. 8; A. 9. Head 3|. Coast of

New Jersey. [Giinther.)

(Fundulus cingulatus C. & V. xviii, 197 (D. 8; A. 10): Hydrargyra lucice Bairil, Ninth
Smithsonian Rept. 1855, 344: Haplochilus lucice Giinther, vi, 316.)

160.—tUCANIA Girard.*

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 118: type Lucania renusta Grd.)

Mouth moderate, the snout not produced; both jaws with a single

series of conical teeth. Scales rather large. Dorsal and anal rays in

moderate number, the dorsal in advance of the anal; anal fin not

modified in the males. Very small fishes. (A coined name without

meaning.)

* GIRARDINICHTHYS Bleeker.

(Limnurgus Giinther.)

(Bleeker, Cyprin. 1830, 481: type Girardinichthys innominatus.)

Body stout. Mouth small, the upper jaw very protractile. Teeth small, subcylin-

djical, in a single series in each jaw. Scales rather small. Dorsal and anal fins long,
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559. L.. vcEiBista Gid.

Body obloug-, much as in Zygoneetes. Dorsal midway ot body, mod-

erately elevatetl, much in front of anal. Snout rather pointed. Brown-

ish, slightly spotted. Head 3J; depth 3^. D. 13 j A. 11; Lat. 1. 27.

L. IJ inches. Indiauola, Tex. (Girard.)

{Limia vcnusta Girard, U. S. Mex. Bound. Surv. Ichth. 71, 1859; Girard, Proc. Acad.

Nat. Sci. Pliila. 1859, 118; Giiuther, vi, 310: Lucania affinis QiTavd, Proc. Acad. Nat.

Sci. Pliila. 185D, 118.)

560. L. parva (B. & G.) Beau*

Form elongated. Head less than one-fourth the length (with the

caudal). Eye 3 in head. Coloration plain. D. 10; A. 10; Y. C; L.

trans V. 8. Very small. Long Island. {Giinther.)

{Cyprinodon jra>T«8 B. & G. Niuth Smithsonian Report, 1855, 345: Cyprinodon par-

vus Giiutlier, vi, 307.)

561. li. goodei Jordan.

Body elliptical, rather elongate, the back considerably elevated to a

point just in front of the origin of the dorsal fin ; the caudal peduncle

rather deep and compressed. Head short, comparatively narrow, and

bluntly pointed. Mouth small, terminal; both jaws with rather large

conical canine-like teeth, api)arently in a single series. Eye large, near

the middle of the side of the head, its diameter contained 2^ to 2f times

in the length of the head, about equal to the width of the interorbital

space. Scales large, their exposed surfaces higher than long, in about

30 (29 to 32) longitudinal and 7 vertical series; humeral scale like the

others. Fins large, especially in the males ; origin of dorsal about mid-

way between snout and base of caudal, conspicuously in advance of

anal; height of dorsal fin in the males two-thirds the length of the head,

about equal to the length of the base of the fin ; anal fin similar and

nearly as high and long, beginning nearly under the middle of the

dorsal; caudal moderate, subtruncate; ventrals long, in the males

each with 20 or more rays, nearly opposite each other; anal fin not modified in the

male. Intestinal canal short. Mexico. (Glrardinus; z'^Oi;?, fish.)

G. innominalus Blocker.

Head thick, the snout obtuse, the mandible being dii-ected vertically upward; neck

arched so that the upper profile of the head is concave. Eye 5 in head, ^ the width

of interorbital space. Olivaceous, Avith brown cross-bands, which aie sometimes

confiuent. Head 4; depth 3^. D. 20; A. 22; Lat. 1. 44. Vicinity of city of Mexico.

{Giintlur.)

{Lucania sp. Girard, Proc. Acad. Nat. Sci. Phila. 1859, 114; Bleeker, Cyprin. 484:

Liimiurtjufi varicgalus Guuther, vi, 309.)

*Dr. Bean informs us that this sijccies, the types of which ho has examined, is a

Lncania.
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reaching the front of the anal, in the females reaching the vent; pecto-

rals reaching past front of ventrals in both sexes. Color olivaceous,

the scales with dark edgings; a very distinct black baud in both sexes

running through eye and snout straight to the base of the caudal,

where it ends in a round black spot ; this band is about as wide as a

series of scales, although developed on parts of two series; a conspicu-

ous black band in both sexes along the lower edge of the caudal pedun-

cle, from the root of the caudal to the vent, dividing and passing on

each side of the anal fin ; fins in the female plain ; in the male, basal

half of dorsal and anal jet black, outer half pale with a black edge;

l^ectorals and especially ventrals also dark-edged ; caudal fin faintly

mottled ; vertical fins with more or less red in life. Head 4'; dei^th 4^.

D. 9; A. 9. L. 1^ inches. Arlington Eiver, Florida, a tributary of the

Saint John's.

(Jordan, Proc. U. S. Nat. Mus. 1879, 240.)

161.—GAITIBIJSIA Poey.*

(Hcterandria Agassiz.)

(Poey, Mem. Cuba, i, 382, 1851: type Gambusia punctata Poey, from Cuba.)

Body moderately elongate. Mouth medium ; both jaws with a baud

of conical teeth ; snout not produced ; the lower jaw prominent. Eyes

* PSEUDOXIPHOPHORUS Bleeker.

(Poeciliodes Steindacliner.)

(Bleeker, Iclitliyol. lud. Prodr. Cypr. 1880,483: type Xipliopliorus himaculatus Hockel.)

This genus has the general characters of Gamhusia, differing in the larger size of

the dorsal fin, which has 14-16 rays instead of 6-10. Mexico. {ipevdoS, false; Xipho-

phorus. )

* Anal process ending in a small hook.

P. iimacnlatus (Heckel) Giinther.

Each scale with a brown crescent; a black spot behind upper end of gill-opening,

and a round blackish sjiot on upper half of root of caudal. Head 4^; depth 4^. B. 6;

D. 14; A. 10; scales 29-8. L. 4 inches. Mexico. (Gunther.)

{Xi2)]i02)horu8 himacidatus Heckel, Sitzgsber. Akad. Wiss. Wien, 1848, 169; Gunther,

vi, 332.)

** Anal process without hook.

P. reticulatus Troschel.

Coloration as in the preceding ; caudal fin entirely blackish. Depth G in total

length. D. 16; A. 8. Mexico. (Giinther.)

(Troschel, Miiller's Rcise Mexico, iii, App. 104; Giinther, vi, 333.)

BELONESOX Kner.

(Kner, Sitzgsber. Akad. Wiss. Wien, 1860, xl, 419: type Belonesox helizanus Kner.)

Cleft of the mouth much developed laterally, the jaw bones being much produced.

The intermaxiUariea form together an elongate triangular plate, but are not anchy-
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normal. Scales large. Dorsal and anal fins both rather short, the anal

more or less in advance of the dorsal ; anal fin of the male modified into

a long- intromittent organ, and much advanced. Intestinal canal short.

Branchiostegals 6. Small fishes inhabiting the fresh waters of Mexico,

Cuba, and the Southern States. The numerous species are imperfectly

known.

("The name owes its etymology to tlie provincial Cuban word Gamhuxino, which
signifu'S nothing, with the idea of a joke or farce. Thus one says 'to fish for Gambu-
sinos' wlu'u one catches nothing."

—

Poey.)

562. G. patruclis (B. & G.) Girard.

Snout broad, subspatulate, the lower jaw projecting. Eye longer

than snout, 3 in head, Ih in interorbital space. Anal process in ^
longer than head, not curved at its extremity. Caudal i^eduucle rather

elongate. A faint dark line across upper part of trunk; sometimes

series of dark dots on sides of body; an oblique dark band below orbit;

caudal with dark spots; coloration sometimes uniform. Head 3§;

depth 4. D. 8; A. 9; scales 32-8. South Carolina to Mexico; abun-

dant in lowland streams.

(Heterandria holbrooJci Agassiz MSS. : Gamhusia holhrooki Girard, Proc. Acad. Nat.

Sci. Phila. 18.59, 61 : Gamhusia holbrooki Giinther, vi, 334 : Heterandria patrtiditi B. &
G. Proc. Acad. Nat. Sci. Phila. 1853, 390; Girard, U. S. Mex. Bound. Sui-v. Ichth. 72.)

563. €r. Eieimilis Giinther.

Slender; anal larger than dorsal, and much anterior to it. Olive;

dorsal and caudal with narrow blackish cross-bars. Head 4:^. D. G;

A. 9. Matamoras. (Girard.)

{Gamhusia gracilis Girard, Proc. Acad. Nat. Sci. Phila. 1859, 121, preoccui)ied

;

Gunther, vi, 335.)

564. O. arling-tonia Goode &. Bean.

Uniform brownish olive; fins with a few blackish dots. Snout

broad. Lower jaw projecting. Eye longer than snout, 3 in head. Dor-

sal inserted midway between posterior margin of eye and tip of tail.

Pectorals reaching ventrals; ventrals to vent. Head 3^ ; depth 4. D.

9; A. 11; V. 6; Lat. 1. 33; L. transv. 11. Arlington Kiver, Florida;

known from females only, and very likely a Zygoneetes.

(Goode & Bean, Proc. U. S, Nat. Mus. 1879, 118.)

losed together. Mandible long, somewhat prominent ; both jaws with a broad band
of cardiform teeth. Scales rather small. Anal in advance of dorsal, modified in the

male into an intromittent organ. Branchiostegals 6. Intestinal canal short. Car-

nivorous. Mexico. (Belono; Esox.)

B. ielizanus Kner.

Slender. Olivaceous ; sides with series of brown dots ; a black spot at root of caudal.

Head 3; depth 5^. D. 9; A. 10; scales fiO-18. Mexico and Central America. {Kner.)

(Kner, 1. c; Giinther, vi, 333.)



346 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

565. G. afiinis (B. & G.) Grd.

Body moderately stout. Dorsal and anal fins similar in size and

shape, the latter not much advanced. Coloration plain; dorsal and

caudal dotted with black. Head 4; depth 3f. D. 6; A. 8. Texas.

(Girard.)

{Heterandria affinis B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 390; Girard, U. S.

Mes. Bound. Surv. Ichtli, 72 ; Giiuther, vi, 336.)

566. G. noMlis B. & G.""

Body very deep, elevated in front of dorsal. Anal much smaller

than dorsal. Ventrals very small. Coloration plain. Head 3^; depth

3J. D. 8;A. 7. L. 2^ inches. Texas. {Girard.)

{Heterandria nobilis B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 390; Girard, U. S.

Mox. Bouud. Surv. Iclith. 71; GUnther, vi, 335.)

(Two other species from the Rio Grande region, G. speciosa and G. senilis, are briefly

and probably unrecognizably described by Girard, Proc. Acad. Nat. Sci. Phila. 1859,

121).

162.—MOI.LIEWESIA Le Sueur.

t

(Limia Poey.)

(Le Sueur, Journ. Acad. Nat. Sci. Phila. ii, 1821, 3 : type Mollienesia latipinna Le
Sueur.

)

Body rather stout. Mouth small; mandible very short, its bones not

united, the dentary being movable; both jaws with a narrow baud ol

small teeth, besides an outer series of long, slender, movable teeth,

which are curved and slightly compressed, placed on the outer edge of

the jaw. Branchiostegals usually 5. Scales rather large. Anal fin

* G. gracilis (Heckel) Gthr.

Anal process twice as long as head; the extremity bent. A dark band from upper

end of gill-opening to the caudal. Head 4; depth 4. D. 8; A. 9; scales 29-7. Ori-

zaba, Mexico. (GUnther.)

(Xiphophorus gracilis Heckel, Sitzgsber. Akad. Wiss. Wien, 1848, i, pt. 3, 300; GUn-
ther, vi, 33G.)

tXIPHOPHORUS Heckel.

(Heckel, Sitzgsber. Akad. Wiss. Wien, 1848, i, pt. 3, 163: type Xipliophoi-us helleri

Heckel.)

This genus differs from Mollienesia chiefly in the structure of its caudal fin, the lower

rays of which in the males are prolonged into a long sword-shaped appendage, which

in the adult is sometimes as long as the rest of the fish. Anal of the male modified

into an intromittent organ, one or two of the enlarged rays being provided with hook-

like processes. Bianchiostegals 5. (|z^o?, sword; ^^opeci), to bear.)

X. helleri Heckel.

Sides with blue and yellowish-green bands or dark spots. Prolonged caudal ap-

pendage of the male nearly as long as the body, yellow, with black edges. Anal pro-

cess with numerous hooks. Head 4^; depth 3|. B. 5; D. 13; A. 9; scales 29-8.

Mexico. (GUnther.)

(Heckel 1. c. ; GUnther, vi, 349.)
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behind the dorsal, the anal of the male being modified into an intromit-

tent organ; caudal fin alike in the two sexes; dorsal fin highly elevated

in the male, its base elongate, of twelve or more rays. Intestines elon-

gate, with numerous convolutions. Small mud-eating fishes, of varie-

gated colors, found in Cuba, Mexico, and our Southern States. (Dedi-

cated to Monsieur Mollien, French minister of finance, a patron of

Peron, the friend and scientific associate of Le Sueur.)

567. M. latipinna. Le Sueur.*

Body short and deep, compressed. Eye equal to snout, 3^ in head, 2

in interorbital space. Inner teeth almost obsolete; outer series large,

freely movable. Dorsal fin in the males greatly elevated, in the females

moderate. Greenish, silvery below; a row of dark spots along each

series of scales, and the lower part of the trunk also with a series of

round brown spots; each scale with a silvery hinder margin; dorsal fin

in ^ with 4 or 5 brown lines interrupted by the rays, and with a row of

vertically ovate spots on its upper half; caudal membrane with black

dots, the lower half of its hinder margin black. Female less spotted.

Head 3|; depth 3^. B. 5; D. 13 ; A. 7; scales 27-8. L. 2J mches.

Florida to Mexico; abundant in streams of the lowlands.

(Le Sueur, Journ. Acad. Nat. Sci. Phila. 1821, ii, 3; Glinthcr, vi, 348: Pocdlia multi-

lineata Le Sueur, 1. c. 4 : Foecilia Uneolata Grd. U. S. Mex. Bound. Surv. Iclith. 70

:

Limia poecilioidcs Grd-JJ. S. Mex. Bound. Surv. Ichtli. 70: Limia matamorensis Grd.

Proc. Acad. Nat. Sci. Phila. 1859, 116.)

103.—PffiCILiIA Bloch & Schneider.

CLimia Poey.)

(Bloch & Schneider, Systema Ichthyologise, 1801, 452 : ty^ie rosciUa vivipara Bloch &.

Schneider, from Surinam.)

This genus differs from Mollienesia only in the smaller size of the

dorsal, which has usually nine or ten rays and is nearly opposite the

anal in the female, but behind it in the male. The numerous species

* M. formosa (Grd.) Gthr.

Body rather stout. Snout short. Fins difFcrent in the two sexes. Olivaceous,

scales with hrown spots ; dorsal fin with transverse series of blackish spots ; other

fins immaculate. Head 3^ ; dojith 3^. D. 12; A. 10. Palo Alto, Mexico. (Girard.)

(Limia formosa Grd. Proc. Acad. Nat. Sci. Phila. 1859, 115 ; GUnther, vi, 349.)

M. jonesi Gthr.

Brownish, each scale with a black margin; a black band between eye and scapula;

a round black spot on upper half of root of caudal; anal with a black line along each
ray ; other fins plain. Eye shorter than snout, 4 in head, 2 in interorbital width.

Dorsal (in female) much longer than high ; anal small, opposite middle of dorsal.

D. 12 ; A. 10 ; Lat. 1. 29 ; L. transv. 9. Volcanic lake, Huamantla, Mexico. {Giinther.)

(GUuther, Ann. Mag. Nat. Hist, xiv, 370, 1874.)

I
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inliabit the West Indies, Mexico, and Soutli America. (ttojzcAoc, varie-

gated.)

* BraucMostegals 5. (Pwcilia.)

56§. P. cotacSaimast (Girard) Jor. & Gilb.

Body sliort, back convex; head small; scales very large. Brownish,

each scale with a large brown spot ; an obscure black lateral band ; fins

plain, except the dorsal, which has a few black spots. Head 4. D. 9

;

A. 6. Kuevo Leon, Mexico. (Girard.)

(Limia cotichiana Grd. Proc. Acad. Nat. Sci. Phila. 1859, 116: Pcecilia couohii Giintlier,

vi, 347.)

164.—GSKAISDINUS Poey.*

(Poey, Mem. Cuba, i, 383, 1851 : type Girardinus metalUous Poey, from Cuba.)

Body moderately slender; mouth small; mandible very short, its

bones not united ; snout short ; both jaws with a single series of slen-

der, movable, pointed teeth ; scales rather large ; anal fin more or less

in advance of dorsal, in the male modified into an iutromittent organ

;

intestinal canal elongate ; mud eating. Yery small fishes, the smallest

* PLATYPCECILUS Guuther.

(Giinther, Cat. Fishes Brit. Mus. yi, 350, 1866: tjT^e Platypcccihis maculatus GuntheT.)

Small fishes allied to Girardinus, but with the origin of the aual fin behind that of

the dorsal. Mexico. (TrAari;?, broad; tvoihiXo?, Pa}cilus= Pcecilia.)

P. maeulatus Gthr.

Body mnch compressed and elevated. Caudal pednncle short and deep. Olivaceous,

a roundish black spot on middle of root of caudal; a black spot on middle of side of

body ; dorsal ofteii spotted with black ; margins of anal and caudal black. Head 3^

;

depth 2^. D. 10 ; A. 9 ; scales 25-8. L. li inches. Mexico. (Giinther.)

(Giinther, vi, 350.

)

' • '

GOODEA Jordan.

(Jordan, Proc. U. S. Nat. Mus. 1879, 299 : type Goodea atripinnis Jor.)

Form of Fimdiilus, but with the intestinal canal elongate, the dentary bones loosely

joined, and the teeth slender, movable, tricuspid, attached in a single series on the

outer edge of the jaws, not closely set. Fins small, the dorsal and anal similar, the

dorsal slightly in advance of anal. No spines. Scales moderate. Limuophagous.

Sexual changes, if any, unknown. Mexico. (Dedicated to G. Brown Goode.)

G. atripinnis Jordan.

Bluish above ; sides nearly plain ; a silvery streak along each row of scales.

Vertical fins chiefly black, especially on the distal half. Body oblong, compressed,

the back nearly straight, the caudal peduncle deep. Head short, broad, depressed.

Mouth small. Lower jaw projecting. Teeth loosely inserted, not close together. Eye

3^ in head, a little more than half the width of the interorbital space. Humeral

scale somewhat enlarged. Fins small. Dorsal slightly in advance of anal. Caudal

small. Head 4 ; depth 4. D. 12 ; A. 13 ; Lat. I. 38 ; L. transv. 13. L. 4 inches.

Guanajuato, Mexico. From a salt lake in a volcanic basin.

(Jordan, Proc. U. S. Nat. Mus. 1879, 299.)
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vertebrate animals known, found in the fresh waters of the warmer

parts of America. (Dedicated to Charles Girard.)

569. G. foranosus Grd.

Body short. Snout very short. Anal smaller than dorsal. Brown-

ish olive, with a black streak from the snout along the middle ci the

side, crossed by 6 or 8 brownish-black vertical streaks ; a black spot at

bases of caudal, dorsal, and anal. Uead 3.J ; depth 3|. D. 7 ; A. 9

;

Lat. 1. 28. L. 1 inch. South Carolina to Florida ; said to be the small-

est known fish.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1859, 62; Giiuther, vi, 354.)

570. O. oct-ideBUalis (B. &, G.) Grd.

Brownish above, with a black lateral stripe ; a black line along lower

margin of tail. Fins' unicolor. Head 3^ ; depth 3^. D. 7 ; A. 7. Gila

Basin. {Girard.)

{Heterandria occidentalis B. & G. Proc. Acad. Nat. Sci. Phil. 1853, 390; Girard, U.

S. Mex. Bound. Ichth. 73 ; Giiuther, vi, 354 : Girardinus sonoriensis Girard, Proc. Acad.

Nat. Sci. Phila. 1859, 120 : Girardinus sonoriensis Giiuther, vi, 355.

)

Family L.—UMBRID^.

{The Mud Minnows.)

Body oblong; broad anteriorly; compressed behind. Head large,

flattened above. Mouth moderate, the maxillary without distinct sup-

plemental bone. Bauds of villiform or cardiform teeth on premaxil-

laries, lower jaw, vomer, and palatines
;
premaxillaries not protractile.

Lateral margin of upper jaw formed by the broad, short maxillaries,

which are toothless ; lower jaw the longer. Gill-openings wide ; the

membranes scarcely connected; gill-rakers little developed; branchios-

tegals 6-8. Scales moderate, cycloid, covering head and body ; lateral

line obscure or wanting. Dorsal fin moderate, posterior, in advance of

anal; veutrals small, close to anal; pectorals inserted low; caudal fin

rounded. Stomach without bliud sac; no i^yloric coeca
;
iiseudobranchii©

hidden, glandular ; air-bladder simple ; oviparous ; sexes similar. Car-

nivorous fishes living in mud or among weeds at the bottom of clear

sluggish streams and ponds, extremely tenacious of life, like the Cypri-

nodontidw. Genera 2 ; species 3, Umbra crameri of Austria, and the

following. The family is very close to the Esoddw, differing mainly in

the smaller mouth and weaker teeth.

{UmbridcB Giiuther, vi, 231, 232.)
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*' Pectorals narrow, with few ( 12-15) rays ; ventral rays 6 ; scales moderate . Usibra, 165.
** Pectorals broad, with many (3;V36) rays; ventral rays 3 ; scales small.. Dallia, 166.

165.—UMBKA Miiller.

Mud-fislies.

(Melamira Agassiz.)

(Kramer; Miiller, Ahhandl. Akad. Wiss. Wien, Bcrl. 1842, 188: type JJrnbra erameri

Miiller.

)

Body oblong, covered with cycloid scales of moderate size, without

radiating striae ; no lateral line. Head shortish, little depressed. Eye

rather small. Cleft of mouth moderate. Ventral fins 6-rayed, below

or slightly in front of dorsal 5 anal fin much shorter than dorsal. Pec-

torals rather narrow, rounded, placed low, with 12-15 rays, which are

much jointed. Caudal rounded. Preopercle and preorbital with mu-

cous pores. Branchiostegals 6. GiU-rakers short, thick. Size small.

Two species, very similar to each other, inhabiting the waters of the

United States and Austria. (Latin, umbra, a shade.)

571. U. limi (Kirt.) Gthr.

—

Mud Minnoto ; Dog-fish.

Dark-green or olive, mottled, sides with irregular narrow pale bars,

these often obscure or wanting ; a distinct black bar at base of caudal

;

whitish stripes sometimes present along the rows of scales. Head 3'^

in length; depth 4^ B. 6; P. 14; D. 14; A. 8; V. C; Lat. l. 35; L.

transv. 15. L. 4 inches. Vermont to Minnesota and South Carolina.

Abundant northward in weedy streams and ditches. " A locality which

with the water perfectly clear will appear destitute of fish will perhaps

yield a number of mud-fish on stirring up the mud at the bottom and

drawing a seine through it. Ditches in the prairies of Wisconsin, or

mere bog-holes, apparently afibrding lodgment to nothing beyond tad-

poles, may thus be found filled with 3Ielanurasy (Baird.)

{Hjidrargyra limi Kirtland, Bost. Jonm. Nat. Hist, iii, 277 : Melamira anniilata Ag.

Am. Joiu'u. Sci. & Arts, 1854, 135 : Umbra limi Giinther, vi, 232 : Leuciscuspygmceus De
Kay, New York Fauna, Fishes, 214 : Umbra irygmwa Jovdau, Bull. U. S. Nat. Mus. x, 53

;

the eastern form, pygmcea, usually slightly diiferiug in proportions.)

166.—DAJLL.IA Bean.

(Bean, Proc. U. S. Nat. Mus. 1879, 358: type Dallia pectoralis Bean.)

Body oblong, covered with small, partly embedded cycloid scales; a

trace of lateral line; a line of mucous tubes below eye. Eye small.

Cleft of mouth moderate. Villiform or almost cardiform teeth on jaws,

vomer, and palatines; those on premaxillaries enlarged. Ventrals in
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frout of dorsal, composed of 3 rays ; base of anal about as long as that

of dorsal ; caudal fin rounded
;
pectoral fin rounded, with a somewhat

fleshy base, with 33-3G rays. Branchiostegals 7 or 8. Streams of

Alaska. (Dedicated to W. H. Dall.)

572. D. pcctoralis Bean.

Body dusky brown, mottled with whitish. Belly whitish, often

speckled; fins with dark spots. Body rather elongate. Eye small, 6

or 7 in head. Pectoral about half as long as head; ventral one-third;

anal beginning opposite front of dorsal and ending nearly opposite its

last ray. Scales on belly very small. Head 4; depth 5. D. 12; A 13;

P. 34; V. 3; scales 11-77-11. L. 8 inches. Saint Michael's, Alaska.

(Bean, Proc. U. S. Nat. Mns. 1879, 358.)

Family LI.-ESOCID^.

{The FiJcefi.)

Body elongate, not elevated, more or less comi)ressed. Head long

;

the snout much prolonged and depressed. Mouth very large ; its cleft

forming about half the length of the head ; lower jaw the longer ; upi^er

jaw not protractile, most of its margin formed by the maxillaries, which

are quite long and provided with a supplemental bone
;
premaxillaries,

vomer, and palatines with broad bands of strong cardiform teeth which

are more or less movable; lower jaw with strong teeth of different

sizes; tongue with a band of small teeth. Head naked above; cheeks

and opercles more or less scaly; gill-oi:>enings very wide; gill-mem-

branes separate, free from the isthmus
;
gill-rakers tubercle-like, toothed

;

branchiostegals 12-20. Scales small ; lateral line weak, obsolete in

young specimens, developed in the adult. Dorsal posterior, opposite

and similar to anal ; caudal fin emarginate
;
pectoral fins small, inserted

low; ventrals rather posterior; vent normal; no adipose fin; no bar-

bels ; stomach not coecal, without pyloric appendages
;
pseudobranchiie

glandular, hidden ; air-bladder simple. Fishes of moderate or large size,

inhabiting the fresh waters of the northern parts of Europe, Asia, and

Xorth America. Genus 1; species about 6, one of them cosmoi)olitau,

tlie rest all confined to America. The species are all noted for their

greediness and voracity.

(Esoeidce Gunther, vii, 226-230.)
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167.—ESOX Linnaens.

Pikes.

(Linuteus, Sj'stema Naturae : tj^ie Esox lucius L.)

Characters of the genus included above. (Latin, esox, a pike; Greek,

iffo^; probably from iVw<r, equal; d|y<r, sharp.)

a. Cheeks as well as opercles entirely scaly ; branchiostegals 11-14 ; color greenisli,

reticulated. (PicoreUus* Raf.)

h. Branchiostegals normally 12.

573. E. aBneB'flcaiiMS Gmeliu.

—

Banded Pickerel.

Body short and robust; head heavy, with blunt short snout, ; eye

rather large, ab^^ut 5 in head, its diameter nearly half the length of the

snout, its posterior margin scarcely behind middle of head; upper

branchiostegals scaly. Dark green ; sides with about twenty distinct,

blackish, curved bars, sometimes obscurely marked, but not distinctly

reticulated ; a black bar below eye, another from upper edge of opercle

through eye to snout. Head 3f ; depth 5i. B. 12-13; D. 11; A. 11;

Lat. 1. 105. L. 12 inches. A small pickerel, abundant from Massachu-

setts to, Florida, in streams east of the mountains.

{Esox lucius, ftamericanus Gmelin, Systoma Natural, 1788, 1390: Esox viger Le Siieur,

Journ. Acad. Nat. Sci. Phila. i, 415: Esox fasciatns Dekay, New York Fauna, Fishes,

224: Esox ornatus Storer, Fish. Mass. 313: Esox niger Giinthcr, vi^ 229: Esox ravencU

Holbr.Ich.S.C. 1860,201.)

574. E. §a.llliOBieus Raf.

—

Little Piclcerel.

Body moderately stout, somewhat compressed ; head rather short,

longer than in E. americanus, but shorter than in U. retlculatus, the eye

being exactly in the middle of the head ; eye large, less than 3 times in

snout, about G in head ; caudal well forked. Color green or grayish

;

sides with many curved streaks, sometimes forming bars, but more

usually forming marmorations or reticulations, the color extremely vari-

able, sometimes quite plain ; sides of head usually variegated ; a dark

bar downward from eye, and one forward ; base of caudal sometimes

mottled; other fins usually plain. Head 3^; depth 5-G. D. 11; A. 11;

Lat. 1. 105. L. 12 inches. Mississippi Valley and southeastward, a

small species very abundant in the small streams and bayous of the

South and West.

(Rafiuesque, Ich. Oh. 1820, 70 ; Jordan, Man. Vert. ed. 2d, 268 : Esox umhrosus Kirt-

laud, Cleveland Annals of Science, 1854, 79 : Esox umbrosus Cope, Trans. Am. Phil.

Soc. Phila. 1866, 409: Esox cypho Cope, Proc. Acad. Nat. Sci. Phila. 1865, 79: Esox

cijpho Glinther, vi, 230: Esox porosus Cope, Trans. Am. Phil. Soc. Phila. 1866, 408. This

form {cxjpho =i}orosus), distinguished mainly by the arched back and steep profile, is

jjrobably a variety or accidental form of the preceding.

)

* Rafiuesque, Ich. Oh. 1820, 70 : type Esox vittatus Raf. (A latinization of pickerel.)
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hb. Brancbiostegals 14-lG.

575. E. roticiilatiis Le Sneur.

—

Common Eastern Pickerel ; Green Fike.

Body rather sleuder, deepest near the middle aud taperiu^ backward

to a slender caudal peduncle ; head long, the snout prolonged, so that

it is not much shorter than the rest of the head; eye small, about 3i in

snout, 8 in head; caudal well forked. Color green of varying shades,

sides with golden lustre, and marked with numerous dark lines aud

strealvS, which are mostly horizontal, and by their junction with one

another produce a reticulated appearance; a dark band below eye; fins

i^lain. Head 3 J ; depth G. B. 15 ; D. 14 ; A. 13 (counting developed

rays only as in other cases) ; Lat. 1. 125. L. 24 inches. Maine to Ala-

bama, everywhere east of the mountains, not found west of the Alle-

ghauies.

(Le Sueur, Journ. Acad. Nat. Sci, Phila. i,440, 1818; Giinthcr, vi,2-29; Storer, Fish.

Mass. 311, and of all authors: Esox o^nis Holbrook, Ich. S. Car. 1860,198: Esox phalc-

ratus Say, Jouni. Acad. Nat. Sci. Pbila. i, 41G.)

aa. Clieeks scaly; lower half of opercles bare; branchiostegals 14-16; species light-

spotted ou a darker grouud. {Eaox. )

«

576. E. iBicitis Ij.—PiTce.

Body moderately elongate, the back little elevated ; head rather long,

the eye exactly midway in its length. General color bluish, or greenish

gray, with many whitish spots which are usually smaller than the eye

and arranged somewhat in rows; dorsal, anal, and caudal fins with

roundish black spots; young with the white spots coalescing, forming

oblique cross bars; a white horizontal band bounding the naked part of

the operculum. Head 3§; depth 5; eye6J in head. B. 15, in the Amer-

ican var. estor (13 or 14 in European specimens); D. 17; A. 14; Lat. 1.

123. L. 2-4 feet. Fresh waters of the northern parts of Europe, Asia,

and IsTortli America; in the Eastern United States south to Northern

Ohio ; very abundant.

{Ehox Incinsi L. Syst. Nat. ; GiliiHier, vi, 226, and of authors generally : Esox estor Le
Sueur, Journ. Aca4 Nat. Sci. Phila. i, 413, 1h18 : Esox estor Giinther, vi, 2^8 : Esoxdcpran-

dm Giinther, vi, 229 : Eaox boreus Agassiz, L. Superior, ?>17.)

aaa. Lower half of cheeks as well as of opercles bare ; branchiostegals 17-19; black-

Bpotted on a lighter ground. {Mascalongun" Jordan.)

577. E. nobiltor Thompson.

—

Muskalhmge.

General form of E. lucius, the head a little larger proportionally

;

scaly part of cheeks about as wide as eye ; the scales on both cheeks

*.Jordan, Eept. Ohio Fish. Com. , 1877, 92: type Esox nob iliot^ThomYtsoii. (Latin,

masca, mask; longtis, long.)

Bull. Nat. Mus. No. IG 23
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and opercles in about 8 rows. Color dark gray ; sides with round blackish

spots on a ground color of grayish silvery 5 belly white ; fins spotted

with black. Head 3| ; depth 6. B. 18 ; D. 17 ; A. 1 5 ; Lat. 1. 150. L. 4

to 8 feet. A magaificent fish, by far the largest of its family, found in

the Great Lake region and northward.

(Esoxestor Dekay, N. Y. Fauna, Fislies,222, and of various authors, not of Le Sueur;

Thompson, Proc. Bost. Soc. Nat. Hist. 1850, iii, 163; Jordan, Bull. U. S.Nat.Mus.x, 54,

and of most late writers.)

Order O.-APODES.*

{The Eels.)

Scapular arch free behind the cranium ; no praecoracoid arch. Air-

bladder, if present, with a pneumatic duct. Ventral fins wanting.

Maxillary and premaxillary more or less connate with other bones or

with each other, sometimes entirely wanting. Pharyngeal and oper-

cular apparatus often deficient. Vertebrae, in increased number. Ver-

tical fins without spines, usually -confluent around the tail. Gill-open-

ings usually narrow, separated by a broad isthmus, sometimes close to-

gether or confluent. No psendobranchia3. Body eel-shaped; naked,

or with rudimentary scales.

As here understood, this order includes most of the old order of

Apodes, excluding as separate orders the Glanencheli (Gymnotldcc) and

the IcMliyocephaU {Monopteridcc). It thus includes the Holostomi, En-

chehjcepMli, and Colocephali of Cope, which may be united provision-

ally until the osteology of various aberrant forms is made known, (a,

privative; rou?, foot.)

(Symbranchidce and Muranida; Giinther, viii, 12-145.)

ANALYSIS OF FAMILIES OF APODES.

* Vent much behind head; jaws not greatly produced; dorsal without spines,

t Muscular and osseous systems well developed. ^

a. Preoperclo wanting ; lower j)haryngeals wanting
;
gill-openings very small.

• MUK^NID^, 52.

aa. Preopercle present ; lower ijharyngeals present.

6. Gill-openings well separated \ Anguillid.e, 53.

hb. Gill-oi>euings contiguous; mouth very large, with small, sharp teeth.

Synaphobranchid^, 54.

+t Muscular and osseous systems feebly developed
;
gape very wide ; stomach ex-

tremely distensible SACCOPHARYNGiDiE, 55.

**Vent under the pectorals; both jaws produced into a very slender beak; ))ody ex-

tremely slender; middle of dorsal with spines Nemichtiiyid^, 56.

* Called Enchelycephali in the analytical table on page 81
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Family LII.—MUR.ENID^.

(The Murcenas.)

Body elongate, eel-shaped, naked. Head siibconical, elevated at the

occiput, the snout rather slender; skull less developed than in fishes

ijenerally, the opercular bones rudimentary, the preoperculura generally

wanting. Premaxillary rudimentary or wanting. Ethmoid very wide.

Maxillary, symplectic, pterygoid, basal-branchihyal, superior and in-

ferior pharyngeal bones all wanting, except the fourth superior pharyn-

geal, which is jaw-like, and supported by a strong superior branchihyal.

Teeth various. Gill-opening reduced to a small slit or foramen. Ven-

tral fins none. Pectorals usually wanting ; dorsal and anal low, conflu-

ent around the tail, sometimes wanting. Skeleton well ossified. Mus-

cular system well developed. Genera 5 or C; species about 110. Abun-

dant in warm seas, often reaching 51 large size.

(MurccnUlai enfiyscliistw Giiutlier, viii, 93-136: order Colocepliali Cope, Trans. Amer.
Phil. Soc. 1670, 456.)

a. Pectorals uone ; vertical fins well tleveloped; nostrils round; teetli all acnte.

MuR^XA, 168.

16§.—MUR^I^A Liuuaius.

(Artedi ; Linn. Syst. Nat. : tjT)e Murccna helenas L.)

Pectoral fins none; dorsal and anal fins well developed. Posterior

nostril round, with or without tube; anterior nostril with a tube.

Teeth well developed, acute. Tongue not free, '^o lateral line. Body

usually moderately elongate. Sj)ecies very numerous in warm seas.

{[Mpai-m^ the ancient name of Ilurccna Jielcnce; from /xupov^ a sweet oil.)

fl. Posterior as well as anterior nostrils tubular. (Afui'wna.)

STS. ^I. melanotis (Kaup) Gthr.

—

Moray.

Brownish black, everywhere with numerous round yellowish spots,

most of which are smaller than the eye, these sometimes confined to

the head and trunk; a large rouifd black spot around the gill-opening;

angle of mouth black. Nasal tubes subequal in length, shorter than

the eye. IMaxillary teeth biserial, and in young examples mandibulary

teeth also. Canine teeth somewhat knife-shaped, of moderate length.

Mouth capable of being completely shut. Gill-opening narrow, not

wider than the small eye. Snout of moderate length. Cleft of mouth

of moderate length, about 2} in length of head. Tail longer than body.

Head 2i in length of trunk. West Indies, &c. {Gibithcr.) Specimens
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probably belonging to this species lately obtained at Charleston, S. C,

by Mr. E. E. Earll.

(Limamurcena melanotis Kaiip, Aale Hamburg Mus. 27; Giinther, viii, 98.)

aa. Posterior nostril witliout tube. (GymnotJiorax* Bloch & Schneider. )

579. M. mordax Ayres.

—

Conger Eel.

Dark brown, vaguely reticulated with narrow, x^aler markings and

spots; a round dark blotch about gill-openingj lower side of head and

throat with about 15 dark lengthwise streaks; belly with similar

streaks running crosswise; a dark line on each side of base of anal,

with short cross-branches. Snout short, narrow, and pointed. Occip-

ital region becoming fleshy and much elevated with age. Tail form-

ing about half the total length. Head 7 in length. Tube of anterior

nostril half as long as the eye; posterior nostril with a slight border.

Eye above the middle of the gape, 2| in snout, which is 6J in rest of

head. Gill-opening slightly larger than eye. Sides of upi)er jaw with

two series of teeth posteriorly, the outer series of small, close-set, re-

curved, triangular teeth, which are immovable; inner teeth about 5,

similar, but larger, depressible; a groove between the two series; in

front of these, continuous with the outer series, are 3 fixed, knife-

shaped teeth, then a movable tooth, then 3 fixed teeth; on the middle

line of vomer 3 depressible fangs, the posterior the largest of the teeth

;

in the lower jaw a single series, corresponding to the outer series in

the upper jaw, some of the front teeth enlarged and fixed. Eeaches a

length of 5 feet. Point Concepcion to Caj^e San Lucas; abundant

about the islands, and remarkable for its ferocity.

(Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 30.)

3§®. M. ©ccMata (Agassiz) Jenyns.

Teeth uuiserial, some of them slightly serrated. Mandible with 12-14

teeth on each side, the two anterior being canines of moderate size;

''intermaxillary" teeth not much larger than "maxillary"; there are

no teeth on the mesial line between the "intermaxillary" teeth. The

mouth can be shut completely. Anterior nasal tubes short. Snout

short, thick. Eye rather small. Cleft of the mouth of moderate width,

extending beyond eye. Tail longer than the body. Head about half

as long as trunk. Brownish, with numerous, small round white spots

irregularly disposed, the largest about as large as the eye. Dorsal fin

* Blocli & Sohneideu, Syst. Icbtb. 525, 528 ; originally equivalent to Murcena.

{yv/.ivo^, naked; Oopa^, cbest; in allusion to tl^e absence of iJectorals.)



53. ANGUILLID^. 357

with subalternate large white and black spots ; anal (and dorsal) with

a broad black margin. {Gunther.) Florida and Texas southward.

{Gymnothorax ocellatus Agassiz, Spix Pise. Brasil, 91; Giiutlier, viii, 10:i: Ncomurwna
nigromarginata Girard, 17. S. Mes. Bound. Surv. Iclitli. 7G.)

Family LIIL—ANGUILLID^E.

{The True Eels.)

Body elongate, serpentiform, naked or covered with Imbedded scales.

Head conical, the snout not much produced, sometimes very blunt.

Preoperculum present. Premaxillaries present, separated on the me-

dian line hy the ethmoid. Maxillaries wanting or connate with the

premaxillary, which forms the border of the mouth. Superior branchi-

hyals and inferior and superior pharyngeals well developed, the latter

of three bones. Teeth various. Gill-openings separate, not very small

(except in Simenchehjs). Ventral fins none; dorsal and anal low, usually

confluent around the tail; pectorals generally present, i)laced rather

high. Yent not for from anal fin. Skeleton ossified. INIuscular system

well developed. Heart not far behind gills. As here understood, this

family includes a wide variety of forms, which have been often arranged

in several families. It is probable that some division will be found nec-

essary, but we have not the data on which to make it. Genera about

20; species about IGO. In all warm seas, many of them ascending

rivers.

(AnguilUdcB, part; Gtbr. viii, 23-90.)

a. Tongue not free anteriorly.

b. End of tail not surrounded bj"- the fin; nostrils labial. (Oplnsurince.)

c. Pectoralfins wanting (rarely rudimentary); teeth small, conical. CcECULiV, 169.

cc. Pectoral fins present ; teefh acute Opuichthys, 170.

hb. End of tail snnounded by the fin.

d. Nostrils labial. (Mi/riiiw.)

e. Teeth granular MYRiciixnYS, 171.

dd. Nostrils superior or lateral. (MuraneaoeincB.)

f. Pectoral fins present; dorsal and anal rudimentary Neoconger, 17'2.

aa. Tongue fx'ee anteriorly
;
pectorals present ; nostrils not labial.

g. Suout snbcouical.

h. Body scaleless. {Congrincv.)

i. Jaws with an outer series of close-set teeth; lower jaw not pro-

jecting Conger, 173.

hli. Body with rudimentary, linear, imbedded scales, arranged at right

angles with each other. (AnguilUnce.)

j. Teeth in bands; lower jaw projecting i\:NGUlLLA, 174.

gg. Snout very short and blunt ; body scaly ; mandible very strong.

(Slmcnchch/incv. )

k. Teeth blunt, incisor-liho in one series; gill-opening a very

short longitudinal slit Simencuelys, 175.
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169.—C4ECU1.A VaM.

{Spliagehranchus Blocli & Schneider.)

(Vahl, Skrivt.. Naturli. Selsk. iii, 1794, 149: typeCaiGulapt€rijge7-aYaM:='iDalophis

polyophthalmns Bleeker.)

Body extremely slender. Teetli equal, small, conical, on jaws and

vomer. Nostrils labial. Tongue not free at tip. Pectoral fins wanting

or rudimentary j dorsal fin present. Extremity of tail free. Gill-

openings small, separated by a narrow isthmus. Eyes small. (Latin,

ccecus, blind.)

5S1. C. scMticaris (Goode & Beau) J. & G.

Brownish, paler below. Teeth small, conical, in two series on jaws

and vomer. Gill-openings close together. Dorsal fin beginning far in

advance of the gill-opening, a little nearer the tip of the snout than the

gill-opening, at a distance from the former equal to three times the

length of the snout. Head 8J in distance from gill-opening to vent,

and 8 in tail. Snout pointed, C in head. Pectorals extremely small,

their length less than 3^0 the total length. {Goode & Bean.)

(Sphagehranchus scutlcaris Goode & Bean, Proc. U. S. Nat. Mus. 1879, 344.)

170.—OPSIICSITMITS AU.

( OpMsurus Lac^pede.

)

(Abl, Specim. Ichtli. 1789, 9.)

Body elongate, naked. Teeth all pointed ; vomerine teeth present.

Nostrils labial. Tongue not free at tip. Dorsal and anal fins present;

pectoral fins developed. End of tail not surrounded by the fin. Spe-

cies very numerous, found in all warm seas, (o^^t?, snake; tx^uq^ fish.)

* Canine teeth'very distinct. {Miistriopliis* Y^an^.)

t Teeth in each jaw in a double series.

582. O. psiaictafer (Kaup) Giinther.

Snout narrowed, short, spoon-shaped, twice as long as the eye. Cleft

of the mouth very wide. Teeth pointed, fixed, unequal in size, those

of the premaxillary in a single arched series, the foremost being the

longest of all the teeth; outer series of teeth in jaws with canines;

vomerine teeth triseriai, rather small. Lips not fringed. Gill-openings

wide. Origin of the dorsal fin at some distance behind the pectoral,

which is well developed. Tail somewhat longer than the body.

* Kaup, Apodes, 1856, 10: type OpMsurus rostellatus Rich, (/uvdrpov, spoon; oipt?,

snake; from the form of the snout.)
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Brownisli, with numerous small roundisli black spots. {Gilnther.)

West Indies, north to West Florida.

{Crolalopsis punctifcr Kauii, Abliaadl. Natnrwiss. Vorciu naml»urg, iv, 2, 1860:

Macrodonoplm mnrdax Poey, Rept. Fis.-Nat. Cuba, ii, 252, 1868: Crotaloims mordajc

Gooile & Beau, Proc. U. S. Nat. Mus. 1879, 154; Giintlier, viii, 5^)

**No distinct cauino teotli; suout moderate. (Munvnopsis* Lo Sueur.)

t Teeth in the lower jaw in a double series; cleft of mouth wide.

583. O. triserialis (Kaup) Gilnther.

Body with larger and smaller roundish black spots, alternating;

head with many small black spots above and below; belly jjlaiu; head

and body with longitudinal stre.iks. Gill-openings curved, well sepa-

rated, a little longer than pectorals. Head with longitudinal wrinkles,

its length two-fifths the distance from the gill-opening to the vent.

Mouth wide, its cleft more than one-third the head. Eye moderate. If

in snout. Teeth pointed, fixed, all biserial, except those on vomer,

which are uuiserial. Pectoral fin 3^ in head, the dorsal beginning

above its terminal i)ortion. Tail rather longer than body. Southern

California to Brazil. (Described from Garrett's type of 0. californiensis.)

{Murcvnopsis iriscriaUs Kaup, Apodos, 1856, 12; Gilnther, viii, 58: Opliisarua californi-

ensifi Garrett, Proc. Cal. Acad. Nat. Sci. iii, 65.)

It Tcetli ill lower jaw iu one series. (Herpetoichthys Kaup.)

584. O. oceSJatais (Le S.) Gunthcr.

A series of round white spots along the middle of the side of the

body and tail; dorsal fin with a black edge; some white dots on the

back bc^hind the head and a white line across the occiput. Length

of the Lead rather less than one-third of the distance of the gill-

opening from the vent. Snout pointed, the upper jaw projecting be-

yond the lower. Cleft of the mouth wide, two-fifths the length of the

head. Eye of moderate size, two-thirds of the length of the snout, and

situated in the anterior third of the head. Teeth pointed, fixed, un-

equal in size; the intermaxillary teeth largest, arranged in a curved,

transverse series; maxillary teeth in a double, vomerine and mandibu-

lary teeth in a single series ; only the anterior mandibulary teeth form

a short, double series. Length of the pectoral fin rather more than

one-third that of the head; dorsal fin commencing opposite tlie poste-

rior third of the pectoral. Tail longer than the body. [Guniher.)

West Indies, north to West Florida.

(Miu-wnopsis ocdlatuH Lo Su(!ur, Journ. Acad. Nat. Sci. Phila. v, 108; Gilnther, viii,

68: Jlcrprtoichtliijs occUatus Goodo &, liean, Proc. U. S. Nat. Mua. 1871), 155.)

* Le Sueur, Journ. Acad. Nat. Sci. Phila. v, 108: type Murosnopsis ocellata Le S.

{/.ivpaiva, Murcena; orpi?, appearance.)
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171.—MYKICHTHYS Girard.

(Girard, Proc. Auad. Nat. Sci. Pliila. 1859, 58: type Myrichthys tigrinus Grd.)

Pectorals present; dorsal inserted in advance of base of pectorals, at

a point nearer to them than to the eye. Head large ; the lower jaw

shorter than the npper. Teeth granular, disposed in elongated patches

on the jaws, palatines, and nasal bones. Eyes well developed. Gill-

openings lateral, moderate. Body naked. Nostrils near the end of the

snont, the upper very small, opposite the lower, which are conspicuous

and tubular. {fj.upo<;, Myrus, an ancient name of Murccna ; r/J^o^, fish.")

585. M. tijfrinus Grd.

Brownish above, throat and belly dull whitish ; roundish, dark brown

spots on the body in four longitudinal series ; belly plain ; throat with

whitish spots ; spots on head smaller and deeper in color. Fins oliva-

ceous; pectoral and anal plain; dorsal spotted like the body, white-

edged. Body subcylindrical, somewhat compressed, tapering backward.

Pectorals broader than long. Head 12 in length. Cleft of mouth ex-

tending beyond eyes. Teeth unequal, in many series; three series on

the front of the dentary bones; two on the upper jaw and two on the

shaft of the vomer. Length 2 feet. {Girard.) Adair Bay, Oregon, not

found by recent collectors.

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 58.)

112.—NEOCONGER Girard.

(Girard, U. S. Mex. Bound. Siirv. Ichtb. 1859, 77: type Neoconger mucronatus Grd.)

Scaleless. Pectoral fins present: dorsal and anal fins rudimentary,

passing around the tail, towards the end of which they are more devel-

oped. Cleft of the mouth extending beyond the small eye; maxillary

teeth slender, in several series; vomerine teeth uniserial, forming a patch

in front; posterior nostrils near the anterior rim of the orbit, anterior

near the tip of the snout ; tail not much longer than the body. Gill-

openings vertical, rather large. Gulf of Mexico, (^'to?, new; xoyypfx;,

Conger.)

5§6. IV. maacronatMS Grd.

Dark reddish brown above, paler below; head small, slender, pointed;

upper jaw the longer; dorsal fin beginning just in front of the vent,

forming a membranous ridge until near the tail, where it expands and

becomes fin-like
;
pectorals small. Coast of Texas. {Girard.)

(Girard, U. S. Mex. Bouud. Surv. Ichth. 1859, 77; Giinther, viii, 49.)
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113.—ANGUBI.I.A Thimberg.

JEels.

(Thunberg, Nouv. M^m. Stockh. about 1791: type Murmna anguixla L.)

Body elongate, compressed behind, covered with imbedded scales,

which are linear in form, and i)laced obliquely, some of them at

right angles to others. Lateral line well developed. Head long con-

ical, moderately pointed, the rather small eye well forward and over

the angle of the mouth. Teeth small, subequal, in bands on each jaw

and a long i^atch on the vomer. Tongue free at tip. Lips rather full,

with a free margin behind, attached by a frenum in front. Lower jaw

projecting. Gill-openings rather small, slit-like, about as wide as base

of pectorals and partly below them. Nostrils superior, well separated,

the anterior with a slight tube. Vent close in front of anal. Dorsal

inserted at some distance from the head, confluent with the anal around

the tail. Pectorals well developed. Species numerous, in most warm

seas, ascending streams, but mostly spawning in the sea. (Latin, angu-

ilia, an eel.)

587. A. rostrata* (Le Sueur) Dekay.

—

Common Eel.

Brown, nearly i^lain, often tinged with yellowish; paler below. Dis-

tance from snout to dorsal about one-third the length. Distance between

anal and front of dorsal about equal to the length of the head. Head

8^ in length, 2J in distance from gills to vent. Pectoral shorter than

mandible. L. 50 inches. Atlantic coast of the United States ; very

abundant from Maine to Mexico; ascending all streams and resident

throughout the Mississippi Valley. Also recorded from China.

{Murwna rostrata and lostonicnsis Le Sueur, Journ. Acad. Nat. Sci. Phila. i, 81 : An-

guilla bostoniensis Giinther, vii, 31. Var. ? texana Kaup, from the Gulf of Mexico is

characterized by its thicker lips: Angitilla texana Kaup, Apodal Fish. 45: Anguilla

tyrannus Grd. U. S. Mex. Bound. Surv. Ichth. 75.)

* Another species has been accredited to our coast, viz

:

A. vulgaris Raf.—European Eel. Distance from snout to dorsal 3| in length.

Distaiue from front of anal to front of dorsal, about a third longer than the head.

Head di in length. Pectoral about as long as the mandible. Vcrtebrie 45+ 70. Coasts

of Europe, perliaps straying to our coasts. " I have examined an example from New
Jersey: it is in the Liverpool Muscinn (^Giinther).''

{Murwna anguilla L. Syst. Nut. ; Rafinesque, Indice d'lttiol. Sicil. 1810, 37 ; Turton,

Brit. Fauna, 87; Giinther, viii, 28: Anguilla acutirostris Risso, Eur. Merid. iii, 198.)
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114.—CONGER* Cuvier.

Conger Eels.

(Cuvier, Regue Auim. II, 1817: type Mtirwna conger Linn, etc.)

Body formed as in Anguilla, the skin scaleless. Head depressed

above, anteriorly pointed. Lateral line present. Mouth wide, its cleft

extending at least to below the middle of the eye. Teeth in the outer

series in each jaw equal and close-set, forming a cutting-edge. No

canines. Band of vomerine teeth short. Tongue anteriorly free. Ver-

tical fins well developed, confluent around the tail
;
pectoral fins well

developed; dorsal beginning close behind pectorals. Gill-openings

rather large, low. Eyes well developed. Posterior nostril near eye;

anterior near the tip of the snout, with a short tube. Lower jaw not

projecting. Skeleton different in numerous respects from that of An-

guilla. Yertebroe about 50 -f 100. In most warm seas.

The name Leptocephalus was first given to a peculiar band-shaped,

pellucid, worm-like animal, the type of a considerable group of fishes,

the LejjtoceplialidcB or Relmiehthyidcv, which has been made to constitute

a distinct order, Lemniscati. It has, however, been satisfactorily shown

by Carus, Gill, Giinther, and others, that these singular forms are not

distinct species, but are early stages in the development of other fishes,

Leptocephalus morrisii, of Conger niger, and the others of various An-

guilloid, Stomiatoid, and Clupeoid forms. (See Giinther, viii, 13G.) It

is thought by Dr. Giinther that the Leptocephalid forms are probably

" individuals arrested in the development at a very early period of their

life, yet continuing to grow to a certain size, without corresponding

development of their internal organs, and perishing without having at-

tained the characters of the perfect animal." {xoyrP'^'j Conger, the an-

cient name of the Conger Eel.)

58§. C mger (Risso) J. & G.

—

Conger Eel.

Dark brown above, lower parts soiled white ; dorsal and anal pale,

with a blacVmargin (sometimes uniform black); pectorals dusky, edged

with paler; pores of lateral line whitish. Dorsal inserted over the pos-

terior margin of the pectoral, or slightly behind it
;
pectoral one-third

*The prior name Leptocephalus (Gmelin, Syst. Nat. i, 1150, 1788: type Leptocephalus

mo7-risi Gmel., an arrested larval form of Conger) should, in strictness, supersede Con-

ger. The use of the term for the adult normal fish would, however, lead to confusion,

as Leptocephalus has for nearly a hundred years been applied to various singular

organisms, lately shown to be undeveloped forms of eels and of certain IsospondijU.
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as long as the head. Teeth in a single series on the sides of the jaw, in

a broad i)atch at the tip. Cleft of mouth extending to beyond the mid-

dle of the rather large eye. Jaws equal or the lower included. Dis-

tance from snout to vent three times the length of the head. Head 7^-.

L. 50 inches. Europe, to South America and East Indies, frequently

taken on our Atlantic coast. We are unable to detect any difference

between American and European exami)les. It sometimes reaches a

length of 8 feet.

{Anfjuilla conger L. Syst. Nat. : Miirama nigra Eisso, Iclith. Nice, 1810, 93: Conger vul-

garis Cuvier, Riigue Aniru. 1817 : Anguilla ooeanica Mitcliill, Journ. Acad. Nat. Sci. i, 407

:

Ganger occidenlalis Dcka,^ N. Y. Fauua, Fislies, 314, 1842 : Conger vulgaris Giintlier, viii,

38 : Conger oceanicus Gill, Rcpt. Com. Fisheries foi" 1871-72, 811.)

1T5.—SIIWEWCHEIiYS Gill.

Fug-nosed Eels.

(Gill MS. ; Goode»fcBean, Bull. Essex Inst, xi, 1879, 27 : typo Simenchdys imrasiticus Gill.)

Body eel-shaped, covered with linear imbedded scales, disposed at

right angles as in Anguilla. Lateral line present, faint. Head very

short, rounded, very blunt anteriorly, slightly compressed. Mouth

small, entirely anterior. Fremaxillaries and maxillaries of each side

side coalesced and separated from those of the other side by tbe eth-

moid. Jaws equal, their edges hard, provided with a single series of

small, rounded, close-set, incisor-like teeth. No vomerine teeth. Tongue

broad, somewhat free anteriorly. Mandible very deep and strong.

Operculum sabre-shaped. Gill-ojjenings very small, inferior, longi-

tudinal, well separated, situated in front of the pectorals and below

them. Both nostrils large, the anterior with a slight rim, but no tube.

Lips full. Pectorals short ; vertical lins confluent around the tail, the

dorsal beginning not far behind pectorals ; vent in front of anal, near

middle of body. One species known, probably the typo of a distinct

family, (t-'/z^c, i)ug-nosed} k'y^e?.u^, eel.)

5§9. S. pac^asitacus Gill.

Dark brown, nearly x)lain. Eye rather large, anterior, but behind the

angle of the mouth, scarcely shorter than the snout. Head i length of

truulc ; about ^ distance from snout to origin of dorsal ; width of gill

slit equaling diameter of orbit; interorbital space nearly half length of

head. Vent not much in advance of middle of body. Dorsal begin-

ning just behind tips of pectorals; fins rather low. Off-shore banks,

south of Newfoundland; abundant. Individuals have been found bur-

rowing in the flesh of the halibut.

(Gill, MS. in Goode & Bean, Bull. Essex Inst, xi, 27, 1878.)
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Family LIV.—SYNAPHOBRANCHID^E.

[The Synaphohranchoid Eels.)

Body eelsliaped, covered with linear, imbedded scales placed at right

angles, as in Angidlla. Lateral line present. Head long and pointed,

the snout produced. Mouth very long, the eye being over the middle of

its cleft. Jaws about equal ; teeth small, sharp, in a broad band in each

jaw, becoming a single series anteriorly; those of inner series in upper

jaw and of outer series in mandible somewhat enlarged; vomerine teeth

in a narrow band anteriorly. Gill-openings inferior, horizontal, close

-together, convergent forward, somewhat confluent at the surface, but

separated by a considerable isthmus within. Tongue long, free only at

the sides. Nostrils large, the anterior with a short tube, the posterior

before the lower part of the eye. Pectoral well developed ; dorsal low,

beginning behind vent; anal longer than dorsal, rather high, its rays

slender, branched, not imbedded in the skin; vertical fins confl.uent

around the tail. Vent near the anterior fourth of body. Muscular and

osseous systems well developed. Stomach very distensible. Deep-sea

fishes ; a single genus with 4 species known.

(^Murcenidcc, group Synaphohranckina Giintlier, viii, 23-23.)

176.—SYNAPHOBKAlVCHfJS Johnson.

(Johnson, Proc. Zool. Soc. London, 1862, 169: type SynapTiobranchus kaiipii Johnson=
Murana pinnata Gronow.)

Characters of the genus mcluded above. [auvacl'Tj^, joined; l^payxo?,

gills.)

590. S. E»iEinatus (Gronow) Giinther.

Uniform brown, rather darker below ; the vertical fins darker behind,

light-edged anteriorly; inside of mouth blue-black; gill-openings dark.

Jaws subequal in length, sometimes the lower, sometimes the upper the

longer; the upper with a projecting fleshy tip; maxillary reaching to

opposite gill-openings, which are rather longer than the large eye.

Head 3^ in distance from snout to dorsal, 2| in distance to anal, 8| in

length. Eye broader than interorbital space, rather nearer tip of snout

than end of maxillary. Pectoral slender, longer than snout. New-

foundland to Madeira, "a common resident of the deep waters of the

off-shore banks in 200 to 300 fathoms, where individuals are often taken

on the fishermen's trawl lines."

(Murcena pinnata Gronow, Syst. Ich. ed. Gray, 1854, 19; Giinther, viii, 22 j Goode &
Bean, Bull. Essex Inst, si, 1879, 26.)
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Famhy LV.—SACCOPIIARYXGID^.

{The Gulpcrs.)

Muscular system very feebly developed, with the bones very thin, soft,

and wanting in inorganic matter, connected by a lax, easily torn fibrous

tissue. Head and gape enormous. Snout very short, pointed, flexible,

like an appendage overlapping the gape. Eye small. Maxillary and

mandibulary bones very thin, slender, arched, armed with one or two

series of long, slender, curved, widely-set teeth, their points being

directed inwards; palate toothless. Gill-openings wide, at some dis-

tance from the head, at the lower part of the sides; gills very narrow,

free, and exposed. Trunk of moderate length. Stomach distensible in

an extraordinary degree. Vent at the end of the trunk. Tail band-

like, exceedingly long, tapering into a very fine filament. Pectoral

present, small. Dorsal and anal fins rudimentary, the former smaller

than tlie latter, and indicated by a groove bordered by a whitish line on

each side, and commencing at a short distance behind the head; a short

fine ray occasionally visible towards the end of the trunk. Anal rays

distinct, commencing behind the vent, and visible for some distance.

One species known, from the North Atlantic.

{Miircenidw, group Saccopharrjnfjina Giiutlier, viii, 22.)

177.—SACCOPHAKYWX Mitchill.

(Mitcliill, Auu. Lye. Nat. Hist. N. Y. i, 1824, 82: tyi)o Saccopliarynx flacjdlum Mitch.)

Characters of the genus included above. (Latin, saccus, sack;

pharynx, pharynx.)

591. S. flagclluin Mitcli.

Uniform deep black. Three specimens have been found floating in the

North Atlantic, with their stomachs much distended, they having swal-

lowed some other fish, the weight of which many times exceeded their

own. {Gilnthcr.)

(Mitcliill, Aun. Lye. N.at. Hist. N. Y. i, 1824, 82; Giintlier, viii, 22: Opliiognathics

ampullaceus Harwood, Phil. Trans. 1827, 277.)

Family LVI («).—NEMICHTHYIDiE.

{The Snipe-Eels.)

Body excessively slender, not strongly compressed, deepest near the

middle, tapering backward to the long and very slender filament-like

tail, and forward to a very long and slender neck, which is abruptly
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enlarged at tlie occipital region. ISTo scales. Lateral line obsolete.

Head resembling that of Belone, the head proper small, short, and rather

broad, with flat top and vertical sides. Xostrils large close together in

front of the eye, without tube or flap. Jaws excessively prolonged,

almost needle-like, the upper the longer and somewhat recurved. Teeth

in both jaws small, very numerous, close-set, retrorse. Gill-openings

rather large, running downward and forward, separated hj a narrow

isthmus. Pectorals well developed. Vent close behind pectorals, the

abdominal cavity extending far behind it. Anal fin beginning near the

vent, higher than the dorsal, becoming obsolete on the caudal filaments

Dorsal beginning close behind occiput, its anterior rays soft, succeeded

by a long series of very low spines, which are slightly connected by

membrane, their height rather less than the length of the interspaces

;

on the tail, the spines again give place to soft rays. The soft rays of

the fins are connected by thin membrane instead of being imbedded in

thick skin, as in eels generally. Color translucent, the lower parts

dark, the back pale. Stomach not distensible. Muscular and osseous

systems well develoi^ed. Abdominal cavity extending far behind the

vent. One genus known, with three species ; singular inhabitants of

the deep seas. The position of this family among the Apodes is perhaps

open to question. A second genus, Cyema Gthr., with shorter, soft body,

posterior vent, and shorter vertical fins surrounding the tail, perhaps

belongs to this family.

(Miiranidce, group Kemichthyina Giintlier, viii, 21.)

178.—WEMICIITIIYS Richardson.

(Leptorhynclius Lowe : Belonojjsis Brandt.)

(Richardson, Voyage Saraarang, 1848, 10: typo N'cmiclithys scolopaeeus Rich.)

Characters of i\\Q genus included above, (vi^^/ia, threadj ty_Ovq^ fish.)

592. N. scoBopaceias Rich.

Head comparatively stout, its depth one-seventh its greatest length.

Eye moderate, less than one-third the length of the head without snout.

Length of pectoral fins slightly less than height of the anal, which is

less than the height of the body and rather more than the greatest depth

of the head. Pale above,^ belly and anal fin blackish, the color not

abruptly changing, the back somewhat speckled. L. 36 inches. At-

lantic Ocean, in deep water,- many specimens lately taken with the

beam-trawl off the New England coast.

(Richardson, Voyage Samaraug, 10; Giinther, viii, 21: LeptorJiynclms Jcnclitenleryi

Lowe= ZJefoKopsis leuchterihcrgi Brandt, M^m. Ac. St. Petersb. Sav. Strang. 1854,

171-174.)
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593. N. avocetta Jordan & Gilbert.

Head, slenderer, its depth oue-uiutli its greatest length. Eye large,

oue-third the head, without snout. Length of pectoral scarcely greater

than height of anal, which is scarcely less than* tlie greatest depth of

the body, and more than the greatest depth of the head. Translucent;

belly with close-set dark spots, its lower edge and anal fin black, the

back abruptly white and unspotted. L. 22 inches. Head 10; depth 58;

depth of anal G4 in length of body. Puget's Sound; one example

known, differing in some slight respects from all Atlantic specimens

examined.

(Jordan «fc Gilbert, Proc. U. S. Nat. Miis. 1830,409.)

SracLAss PHYSOCLISTI.

[Tlie PhysocUstous Fishes.)

Air-bladder, ifpresent, without pneumatic duct, in the adult. Parietal

bones separated by the supraoccipital. Ventral fins usually thoracic or

jugular, normally with 1 spine and 5 soft rays. Pectoral fin normally

inserted high, with vertical base. Vertical fins usually with spines.

Premaxillaries normally forming the entire border of the upj)er jaw.

Tail homocercal. (^uo-.^?, bladder; xhiaru:^ closed.)

AXAXYSIS OF THE OKDEIl OF PHYSOCLISTI.

a. Scapula suspended to the anterior vertebrae ; maxillary distinct ; superior bran-

cbihyals and pharyngeals present ; inferior pharyngeals not united; no
interclavicles ; body elongate ; ventral hus abdozuiual or wanting.

Opisthomi, p.

aa. Scapula suspended to the cranium by a post-temporal.

h. Lower pharyngeals co-ossilied ; lins without spines; ventral fins abdominal;
third and fourth superior pharyngeals much enlarged.

Syxentogxathi, Q.
hh. Lower pharyngeals separate (or if united, flns with spines and ventrals thoracic).

c. Gills tufted ; superior branchihyals and pharyngeals and basal branchihyals

Tcanting; ventrals, if present, abdominal Lopiiobuanciiii, R.
cc. Gills pectinate,

d. Superior branchihyals .and pharyngeals reduced in number ; ventrals abdom-
inal IlEMIFillANCniI, S.

dd. Superior branchihyals and pharyngeals normally developed; ventrals mostly
thoracic or jugular.

e. Bones of the jaws not united.

/. Pectoral fins not pediculate, the gill-openings in front of them.

g. Cranium normal AcANTnoPTERl, T.

yg. Cranium anteriorly twisted; both eyes on the same side of the head.

Heterosomata, it.

ff. Pectoral fins pediculate, their basal bones reduced in number and elon-

gate; gill-openings in the axils Pediculati, V.

ee. Bones of the jaws co-ossified ; the dentary with the articular, and the pre-

maxillaries with the maxillaries Plectogxathi, W.
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Order P.-OPISTHOMI.

{The Spiny Eels.)

Scapular arch suspended to the anterior vertebrre. Superior pharyn-

geals and branchihyals ossified, the third pharyngeal a little larger,

the fourth small. Three basal branchihyals ; inferior pharyngeals

distinct ; maxillary bone distinct ; supraoccipital separating parietals

;

no interclavicles ; symplectic present; prtecoracoid wanting; parietals

separated by the supraoccipital; air-bladder, if present, without pneu-

matic duct ; dorsal with spines ; ventrals, if present, abdominaL The

fishes of this order differ from other PhysocUsti and agree with the

Eels in having the scapular arch free from the cranium and attached

to the anterior vertebrse. Two families are known. (orrjV(?>5, backward;

fc>,ao<r, shoulder.)

ANALYSIS OF FAMILIES OF OPISTHOMI.

a. Ventral fius wanting; dorsal fin with the soft portion well developwl.

Mastacembelid^, 56 (b).

aa. Ventral fins abdominal, of nnmerous spines and soft rays; soft portion of the dor-

sal fin obsolete NoTACANTiiiDiE, 56 (c).

Family LVI (Z>).—MASTACEMBELID^.

{The Spiny Eels.)

Body elongate, eel-like, naked or covered with very small scales.

Mouth oblique, of moderate size, either the snout or the chin being

produced in a fleshy appendage ; lower jaw little movable; upper jaw

not protractile. Teeth small. Gill-openings restricted to the region

below the convexity of the operculum, the upper part of the oper-

culum being covered by the skin of the scapular region
;

gill-mem-

branes free from the isthmus
;

gills 4, a slit behind the fourth. Pseu-

dobranchioe small or obsolete. Tail isocercal. Dorsal fin very long,

the anterior part composed of low, free spines, the posterior of soft

rays; anal fin with or without spines; caudal fin separate or not.

Ventral fins wanting; pectorals small. Air-bladder present. Bran-

chiostegals 6; pyloric coeca 2 {in Mastacemhelus). Fishes of the fresh

waters of the East Indies. Genera 2; species about 14. We follow

Dr. Bean in attaching provisionally to this family a singular fish from
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the Xorth Pacific, the osteology of wliicli is unknown, and wliicb may

really beloDg to the Acanthopteri.

( Mastacembelidoe GiinthiT, iii, 5'^9-r)4:].)

a. Scales none or riuliiiiciitary; body very elongate, tapering backward to a point.

{PtiUchthyiiiw.)

b. Lower jaw with a projecting fleshy appendage at tip; gill-membranes broadly

united Ptilichtiiys, 179.

179.—PTILICHTHYS Bean.

(Bean, Proc. U. S. Nat. Mus. iv, 1881: type PtiUchihi/s goodei Bean.)

Body extremely elongate, scrpentiform, little compressed, the tail

tapering to a point. Skin naked, or with a few thin, loose, scattered

scales; no lateral line. Head unarmed, rather small; upper jaw not

protractile ; snout short ; mouth oblique ; lower jaw projecting consid-

erably beyond the upper, with a protruding tleshy appendage at tip.

Maxillary* reaching the front of eye. Mandible little movable. Both

jaws with fine, close-set, sharp teeth, in one row, the posterior teeth a

little the Lirgest ; no evident teeth on vomer or palatines. Gill-open-

ings restricted to below the most convex part of the opercle ; the mem-

branes broadly united below, free from the isthmus. Gills 4, a slit

behind the fourth. Pseudobranchice very small, almost obsolete. Gill-

rakers short and stout. Pectorals short; ventrals wanting; dorsal

beginning close behind the nape; the anterior portion for about half

the length of the body composed of very low, stiff, free spines, hooked

backwards, the posterior portion higher, of slender soft rays connected

by thin membrane. No caudal fin, the tip of the tail free. Anal siui-

ilar to the soft dorsal, without spines. Vent at considerable disti^nc©^

from the head. Korth Pacific, (-rt'iov, quill ; i^Oug fish.)

594. P. g^oodei Bean.

Orange or yellowish, the body with a blackish longitudinal stripe, the

anal darker in color than the dorsal. Eye rather large, as long as snout,

5 in head ; cheeks and opercles long
;
pectoral fin half as long as the

head; soft dorsal and anal deeper than the body posteriorly, the anal

a little lower than the dorsal. Vent near the end of the anterior third

of the body ; distance from the vent to the beginniug of the soft dorsal

3^ times the length of the head ; length of head twice its greatest depth,

5^ in the distance to the vent; appendage of mandible half as long

as eye; free tip of caudal two-thirds eye. Dorsal spines 90; sgft rays

of dorsal 145 ; of anal about 185 ; P. 12. L. about 13 inches. Aleutiaa

Islands.

(Beau, Proc.U. S. Nat. Mus. iv, 1881.)

Bull. Nat. Mus. No. IG 24
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Family LVI (c).—NOTACANTHID^.
{The Notacanthid Fishes.)

Body elongate, somewhat compressed, covered with very small scales
;

head scaly
;

lateral line present. Head short, the snout protruding

beyond the mouth, which is of moderate size, horizontal ; both jaws with

a series of slender, close-set teeth. Eye lateral, rather small. Gill- '

openings wide, not restricted above, the membranes not united, free

from the isthmus. Pseudobranchia? none. Gill-rakers long, slender.

Gills 4, a slit behind the fourth. Dorsal fin short, median, composed of

a few very short free spines, with sometimes a single soft ray. Anal

fin very long, moderately high, beginning near the middle of the body

and extending along the lower side of the band-like tail, confluent with

the small caudal ; anteriorly with numerou s spines. Ventrals abdominal,

nearly median, of 2-4 inarticulate and about 8 soft rays; the fins very

close to each other, and often completely united. Pectorals short, placed

rather high. Genera 2, si)ecies about C; deep-water fishes, found in

most seas.

(Xotacantlil Glintlier, iii, 544.)

a. Dorsal spiues 6-12 ; snout without proboscis Notacantiius, 180.

1§0.—NOTACANTHUS Bloch.

{Acanthonoius Blocli: CampyJodon Fabricius.)

(Blocli, Abh. der Bohm. Gesellsch. 1787: type Notacanthus chemnitzi YMoch.=z Acantho-

noius nasus Blocb, Ausliindisclie Fische, sii, 114 : fide Gill.)

Snout not produced into a proboscis. Dorsal spines 12-15. Char-

acters of the genus otherwise included above, (^wrocr, back; ay.w^Oa^

spine.)

59J. IV. cEicitinitzi Bloch.

Color plain, or with dusky bands on the back. First spine of the dor-

sal opposite the ventral fin ; no soft ray in the axil of the last spine.

Ventrals close together, and joined by the internal border of their mem-

branes. Pectorals 13 times in the length of the fish ; ventrals 22

times in length. Head 8 in length; depth 12. B. 8; D. X; A. XIII,

IIC; C. 8.; P. 17; V. Ill, 8. Lat. 1. 400. {Valenciennes.) Coast of

. Greenland. This or some other closely related species has been lately

taken ia deep water off the coast of New England.

(" A^otocaH//) its c/iemni^ci Blocb, Abb. derBobm. Gesellsch. 1787": AeanfJwnoius nasus

Bloch, A.usl. Fische, xii-, 114: Acanilionotus xwsws Bloch & Schneider, Syst. Icbth. 3'JO:

Notacauthus nasus Cnv. & Val. viii, 4G7 : Xotacanthus nasns Gilnther, iii, 54: VampylO'

don/abricii Beinh. Videusk. Selsk. Afhaudl. 1838, 120.

)
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Ordee Q-SYNENTOGNATHI.
[The Syncntognathoiis Fishes.)

Lower phaiyugcal bones fully united ; second and third superior pha-

ryngeals much enlarged, oval, not articulated to the cranium, sending

processes forwards ; the fourth wanting. Ventral fins abdominal, without

spine, the rays more than o. Scapula suspended to the cranium by a

post-temporal bone, which is slender and furcate. Parietal bone much

^reduced. Supraclavicle not distinct; no interclavicle. Basis of cranium

double in front, but Avithout muscular tube. Fins without spines. Air-

bladder usually large, without pneumatic duct. This order includes

only the family of >Scomheresocida', and marks the transition from the

Fhysostomi to the AcanthopterL Its relations with the Haplomi are very

intimate, (^yy, together; evro-, within; yyaOoc;, jnw.)

{Physostomi pt. family Scomberenockhe GUutber, vi, "233-"29d.

)

Family LVIL—SCOMBERESOCID^.

(The Gar-fishes and Flying fishes.)

Bodj^ oblong or elongate, covered with cycloid scales, which are usu-

ally deciduous. Lateral line running very low, along the sides of the

belly. Head more or less scaly, usually with vertical sides. Moutli

various, the jaws being often prolonged into a beak. Premaxillaries not

protractile, hinged at base mesially; margin of the upper jaw cliiefly

formed by the i^remaxillaries ; the short maxillaries often entering the

lateral margin ; maxillary often anchyclosed with the premaxillary ; its

edge slipping under the front of the i)reorbital. Dentition various.

Dorsal fin without spines, inserted on the i)osterior part of the body,

opposite tlie anal and usually similar to it. Yentrals abdominal, of sev-

eral soft rays, usually inserted posteriorly. No adipose fin. Pectoral

fin inserted high, sometimes used as an organ of flight. Caudal fin

usually forked, the lower lobe the longer. Vent close in front of anal.

Nostrils large, double, near the eye. Lower pharyngeals fully united.

Gillmcmbranes not united, free from the isthmus. Pseudobranchiae

bidden, glandular. Gill-rakers various. Gills 4, a slit behind the

fourth. Air-bladder usually large, sometimes cellular. Intestinal canal

usually simple, without coeca. Carnivorous. One genus {Zenarchop-
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terus) viviparous, the other oviparous. Genera about 8, species ICO

;

abounding in all warm seas, some of them entering fresh waters.

(Scomieresocidoe Giinther, vi, 233-298.)

"Jaws with sharp, wide-set teeth; both jaws prolonged, forming a beak; finlets

none. (^BelonincD.)

a. Gill-rakers none ; no teeth on vomer or palatines Tylosukus, 181.

** Jaws with very small teeth, or none.

1). Maxillary anchylosed to premaxillary.

c. Both jaws more or loss i^rolonged ; dorsal and anal with finlets. (Scomhere-

SOCinCB.) SCOMBERESOX, 182.

cc. Lower jaw only produced; no finlets. (Hemirhamphina!.)

d. Anal fin of the male not modified ; species oviparous.

Hemirhamphus, 183.
'

t&. Maxillary separate from premaxillary; neither jaw produced; no finlets;

pectoral fins elongate. (Exoccetince.)

e, Ventrals anteriorly placed, not reaching to the anal.HALOCYPSELUS, 184.

ee. Ventrals ijosteriorly placed, reaching past front of anal.

/. Chin without barbel ExcCfETUS, 185.

ff. Chin with one or two barbels or fleshy appendages. Cypselurus, 186.

1§1.—TYLOSUKUS Cocco.

Gar-fishes.

(Cocco, Lettere in Giornale Sci. Let. Sicilia, xvii, 18: type TyJosurus* cantraini

Cocco= Esox imperialis Ra{.)

Body elongate, very slender, not much compressed. Both jaws pro-

longed into a beak, the lower jaw somewhat the longer, much the longer

iu young fishes, the very young resembling Hemirhamphus. Both jaws

armed with a band of small, sharp teeth, besides which is a series of

longer, wide-set, sharp, conical, unequal teeth. No teeth on vomer or

l^alatines. Maxillaries grown fast to premaxillaries. Scales small, de-

ciduous. Lateral line running along the side of the belly, becoming

median on the tail. No finlets. Dorsal fin usually elevated anteriorly.

Caudal fin short, truncate or forked. Pectorals and ventrals small, the

latter inserted behind the middle of the body. Gill-rakers obsolete. Air-

bladder present. Ovary single. Bones usually green. Size compara-

tively large. Species numerous. Voracious fishes, found in most seas.

This genus differs from Belonef {Belone vulgaris Cuvier) in the absence

of gill-rakers and vomerine teeth. {ruXoq, callous; oupd, tail; in allusion

*We are informed by Dr. Vinciguerra, of Genoa, that the gill rakers are obsolete

iu Tylosurua imperialis, as in all the American species formerly referred to Belone.

t Cuvier, R^gne Auim. ii, 1817: type Esox helone h. = Belone rulgaris Fleming.

{fiFXovrj, an ancient name of some fish whose "belly splits to allow the escapeof the

eggs, the wound afterwards healing," doubtless Syngnathus ; /3eAoi, a dart.)
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to the caudal keel, on which the genus was originally based, a character

of little importance.)

a. Caudal peduncle not koeled.

b. Posterior rays of the dorsal prolonged, longer than the anterior rays.

590. T. hiasis (C. & V.) J. *fc G.

Olive green above, silvery below, sides with a row of obscure dusky

blotches in the young
;
i)Osterior portion of dorsal fin black. Snout a

third longer than the rest of the head. Maxillary hidden by the pre-

orbital. Dorsal beginning opposite front of anal, its posterior rays much

elevated, their tips reaching beyond base of caudal. Anal fin slightly

falcate, the last rays very low. Tail compressed, deeper than broad.

Head 3 in length. D. 2G ; A. 27. Virginia to the West Indies and the

west coast of Mexico, occasional on our coast.

(Bclone Mans Cuvier »fc Valenciennes, xviii, 432: Belonc hiaiis Giinther, vi, 248.)

bJ). Middle and posterior rays of dorsal short, snbequal.

c. Dorsal and anal long, each with more than 20 rays.

597. T. latimusius (Poey) J. & G.

Green above, white below. Head and body elongate. Eye lOJ in

head. Beak twice as long as the rest of the head. Pectoral rather

long and pointed, broader and shorter than in T. loti^irostris. Bones

not green. Caudal forked. B. 24; D. 24; A. 25. Cuba; occasional

on our Atlantic coast. (Buzzard's Bay; Goode.)

{Belone latimana Poey, Mem. Cuba, ii, 292, 1860: Belone latimanus Giinther, vi. 249:

Bclone latimana Goode, Proc. U. S. Nat. Mus. 1878, G.)

cc. Dorsal and anal shorter, each with less than 20 rays.

d. Tail compressed, deeper than broad.

598. T. notatus (Poey) J. & G.

Green above, yellow below; vertical fins bluish, their tips tinged

with orange. Free portion of tail compressed, deeper than broad.

Head flat above, with deep scaly median groove. Superciliary region

striated. Base of premaxillaries depressed ; maxillary hidden by the

preorbital. Teeth moderate, wide-set; no vomerine teeth. Eye less

than interorbital sjjace, f the postorbital part of head. Body broad,

subcylindrical. Pectoral as long as postorbital part of head ; ventrals

very small; anal scaly at base; caudal slightly emarginate. Scales

rather large. Head 2 J. D. 13; A. 14. {Giinther.) West Indies, north

to West Florida.

{Belone notata Poey, Mem. Cuba, ii, 293, 1860: Belone notata Giinther, vi, 248 : Belone

notata Goode & Bean, Proc. U. S. Nat. Mus. 1879, 151.)

dd. Tail depressed, broader than deep.
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599. T. losigJrosJris (Mitchill) J. & G.—Gar-^s7i; BiU-jisli; Needle-fish.

Olive green above, silvery below; a silvery lateral stripe; a dark

spot above root of pectoral; flus nearly iilain. Free portion of tail

moderately depressed, not keeled. Head long, flat above, witli a

broad, rather shallow, scaly median groove. Top of head not rugose,

usually faintly striate. Maxillary rather more than half hidden by the

preorbital. Teeth moderate; no vomerine teeth. Gill-rakers obsolete.

Body subcylindrical, its depth less than the length of the pectoral,

which is about equal to the postorbital part of the head. Ventrals a

little nearer the head than the caudal ; dorsal and anal somewhat fal-

cate; caudal fin truncate, or slightly emarginate. Scales thin and

small, deciduous. Head 2f ; snout 4. D. 15; A. 18. L. 4 feet. Maine

to Brazil; very abundant on our Atlantic coast. It often ascends rivers

far above tide-water.

(Esox longirostris Mitch. Amer. Month. Mag. ii, 322, 1817 : Bclone truneata Le Sueur,

Joum. Acatl. Nat. Sci. Phila. ii, 126, 1821 : Belone t?-«?icato Guuther, vi, 244: Belone scru-

tator Grd. U. S. Mex. Bound. Surv. Ichth. 30.)

aa. Caudal peduncle keeled.

600. T. exBlis (Grd.) J. & G.—Xccdle-fish.

Translucent gteen, silvery below ; an olivaceous vertebral streak and

a bluish lateral band; fins plain. Body very slender; head long. Eye

more than a third of the postorbital region. Maxillary not neaiiy all

hidden by the narrow preorbital. Top of head flattish, with a broad

scaly groove. Pectoral fin shorter than postorbital i)art of head, its

length more than greatest depth of body; ventrals short, a little nearer

head than caudal; dorsal and anal falcate, rather low, the anal begin-

ning before dorsal and ending in front of its last ray; caudal fin

unequally lunate. Scales very small and thin. Head 3^. D. 15; A.

17. L. 3 feet. Coast of California, from Point Concepcion southward;

abundant.

{Belone exilis Girard, Proc. Acad. Nat. Sci. Phila. 1854, 149 : Bclone exilis Girard, U. S.

Pac. Ii. R. Surv. Fish. 158: Belone exilis Giiuther, vi, 238.)

182.—SCOITIBERESOX Lac(5pede.

Sauries.

{Smjris Rafiuesque: Grammiconotus Costa.)

(Lac^pfede, Hist. Nat. Poiss. v, 344, 1803: type Scomberesox camperi Liac.= Esox saurus

Walb.)

Body elongate, compressed, covered with small, thin, deciduous scales.

Jaws more or less prolonged, sometimes forming a beak, j)rovided
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with very feeble teeth 5 lower jaw the longer. Maxillaries joined to

premaxillaries. Pectorals and ventrals small; dorsal small, opposite

anal ; last 4-G rays of dorsal and anal detached, forming finlets. No

pyloric cceca. Air bladder large. Gill-rakers numerous, long and slen-

der. Size rather small. Species 2 or more, ranging widely in the open
*

sea. {Scomber; Esox.)

a. Jaws producccl iu a beak.

601. S. saurais (Wall).) Fleming.—5a«n/; Skipper; Bill-fish.

Olive brown above, sides and below silvery; a distinct silvery l)and

as broad as the eye bounding the dark of the back.' Ilead broad above,

narrowed below, tapering anteriorly to the very slender pointed beak;

snout longer than the rest of the head. Fins all small; caudal fin

forked ; ventrals midway between base of caudal and front of eye.

Head 3.^ in length; depth 9. D. 9—VI; A. 12—VI; Lat. 1. 110. L.

18 inches. Atlantic Ocean; rather common on both coasts, and found

in the open seas.

(Esox saurus Walhanvn, Artcdi, Pise, iii, 93, 1792: Scombcresox camperi Cuv. & Val.

xviii, 4G4: Soomhercsox scateUafum Le Suour, Journ. Acad. Nat. Sci. Pliila. ii, 132, 1821;

Fleming, Brit. Anim. 134 ; Giinther, vi, 257 : Scomberesox stortri Storer, Hist. Fish. Mass.

315 : ? Scombcresox rondeleti Giiutlier, vi, 257.)

aa. Jaws scarcely produced, not forming a beak.

602. S. brcvnrostris Peters.

Dark green above, silvery below; sides with a lateral silvery stripe,

bounded above by a dusky streak; upper fins mostly dusky; lower

pale. Body much elongate, compressed, widest above, the abdomen

and lower edge of head trenchant. Upper jaw conical, not produced,

ending in a very acute tip; lower jaw sliglitly longer, its tip produced

for a very slight distance, and flexible; triangular portion of premax-

illaries as long as broad; snout a little more than half length of rest of

head; interorbital space flat; maxillary reaching front of orbit. Teeth

very minute, in a single row in each jaw. Eye large, in front of middle

of head. Pectoral fin somewhat emarginati', J length of head; ven-

trals small, far back, slightly nearer tip of snout than tip of lower lobe

of caudal; dorsal inserted slightly behind front of anal; both fins low,

the finlets small; caudal widely forked, the lobes equal. Scales small,

deciduous, those on top of head forming an elliptical patch. Head 5};

depth 9. D. 9—VI; A. 12—VI; Lat. 1. ca. 125. L. U inches. Coast

of California; rare.

(Peters, Mouatsberii;bt Akad. Wiss. Berl. July, 18GG, 521: ^ ScombcrtsoxsairaGiiuthGT,

vi,258.)
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183.—HEMIRHAmPHUS Cuvier.

Half-hedks.

(Cuvier, R^gne Anim. ii, 1817 : type Hemirhamphus commersoni Cuvier.)

Body elongate, comj)ressed, the dorsal outline i)arallel with that

of the belly. Upper jaw short; lower jaw prolonged into a slender

beak, bordered with membrane; premaxillaries forming a triangular

plate, the teeth of which fit against the toothed portion of the man-

dible; maxillaries joined to premaxillaries. Teeth feeble, sometimes

tricuspid. Gill-rakers rather long. Head covered above with large,

shield-like scales. Scales large, deciduous. No fiulets; caudal fin

more or less forked, the lower lobe the longer; dorsal and anal similar,

not modified in the males. Oviparous. Air-bladder large. No pyloric

cceca. Young with the lower jaw short. Species numerous, in all warm

seas, going in large schools. Size comparatively small, (^/xf, half;

pdij.(l'u^j beak.)

a. Pectoral fins sliort; ventrals moderate. (Hemirhamphus.)

603. II. uaiafa,scsatus Ranzaui.

Greenish, sides with a well-defined silvery band, narrower than the

eye, about as broad as a scale. Tip of lower jaw red. Lower jaw (from

end of upper jaw) 4^-5J in total length from its tip to base of caudal.

Head (without mandible) 4^ in length from tip of upper jaw. Pre-

maxillaries broader than long. Eye about equal to interorbital space,

f postorbital jiart of head. Ventrals nearly midway between eye and

base of caudal. Dorsal and anal scaly. Caudal moderately forked, the

middle rays being longer than the eye. Back not compressed. Head

(with lower jaw) 23-3; depth 7^. D. 14; A. 15; Lat. 1. 54. L. 12

inches. Cape Cod to Panama and Indian Ocean ; common on our

South Atlantic coast.

(Ranzani, Nov. Comm. Acad. Sci. Inst. Bonon. 1842, v, 326, tab. 25; Giinther, vi,

262: Hemirhamphus richardi Cuv. et Val. xix, 26.)

604. II. rosae Jordan & Gilbert.

Green, with a silvery lateral band, rather broader than a scale. A
triple vertebral streak. Lower jaw dark reddish brown. Lower jaw

(from tip of upper) 4?? in length from its tip to base of caudal. Head

without mandible 3| in length from tip of upper jaw. Premaxillaries

about as broad as long. Eye less than interorbital space, about half

I)ostorbital part of head. Ventrals rather nearer tip of caudal than

eye, midway between base of caudal and gill-opening. Dorsal and anal
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fins not scaly. Caiulal moderately forked, the middle rays being twice

the length of the eye. Pectorals shorter than postorbital i>art of

head. Yentrals a little shorter. Back broad. Uead (with lower

jaw) 22. D. 14
J
A. 14; Lat. 1. G3. Southern California, not very

common.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 335.)

aa. Pectoral fms very long; veutrals very short ; body very slender. (Euleptorham-

j;/i«s^ Gill.)

605. BI, locagaii'ostras Cuvier.

Olivaceous, sides silvery. Body extremely slentler and elongated,

much compressed, almost band-like. Back thin, subcarinate. Lower

jaw very slender and long, much longer than the rest of the head.

Teeth very feeble. Ej-e large, about equal to snout. Pectoral fins

long and slender, half as long as mandible, more than one-fourth the

length of the rest of the body. Upper rays of pectorals broad and

compressed. Ventrals not longer than eye, inserted far back. Caudal

fin unequally forked, the lower lobe the longej.\ Uead O'lf; depth 10.

Mandible about 3. D. 22; A. 19; V. G. L. 18 inches. Cape Cod to

Indian Ocean, in the open sea; rare on our Atlantic coast.

(Cuvier, Regno Aniin. ; Giiiitlier, vi, 27G : Ilemlrhamphus mao'orhiindma Giiuther, vi,

27(3: Euli-ptorhaniphus longirostris Putnam, Proc. Boat. Soc. Nat. Hist. 1870, 238.)

1§4.—HAL,OCYPSEL,US Weinland.

(Wcinland, Proc. Post. Soc. Nat. Hist. 18,j9, vi, 385: " ty])e Exococtus mesogasta- Mitcb.")

This genus differs from Exocoetiis mainly in the anterior position and

small size of the ventral fins, which terminate in advance of the anal

fin, and are not used as organs of flight. Species not very numerous.

('iV.?, sea; y.'ji^nh):;, a swallow.)

60G. II. cvoJaas (L.) Weinl.

Olivaceous above, with dark specks; silvery below, with a bright blue

lustre. Pectoral fins black above and behind, the lower border whitish.

Snout obtuse and short, % the diameter of the eye. Ej'c not large, 4J

in head, less than the width of the broad, rather convex, interorbital

space. Distance from snout to first ray of ventral about equal to dis-

tance between root of ventrals and last ray of dorsal. Pectoral fins

long, f the length of the body, reaching the root of the caudal; second

*Gill, Proc. Acad. Nat. Sci. Pliila. 1851), i;U: ty \^ti Eulq)torhampha8 brcroorfi G'lll*^

Ilemirhamphus loiigirostrin Cuvier. (e'uAcVroS, very slender; /jaj.t(pui, beak.)
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ray of jjectoral divided, tliird ray longest. Yentral fins not reaching

nearly to vent. Dorsal inserted a little in advance of front of anal, its

anterior rays not half so long as the head ; 20 scales in front of dorsal

and G between dorsal and lateral line. Gill rakers long and slender.

Head 4; depth 5 J. D. 13; A. 13. Lat. 1. 42; Yert. 25 + 19. In most

warm seas, not rare on our Atlantic coast, where it spawns in summer.

(Exoccetus evolans L. Syst. Nat. i, 521 : Exocatiis evolans Guntlier, vi, 282: Exoccctus

eJ'o?(XHS Llitken, Vidcnsk. Meddel. Natiirb. Foren. 1876, 102; "VVeinland, 1. c.)

607. BI. olSJlBBsaa'OSlS'is (Guntlier) J. ifc G.

Very similar to II. evolans^ but with the dorsal fin inserted above or

behind the first ray of the anal ; the distance from the snout to the first

ray of the ventrals less than the distance between the root of the ven-

trals and last ray of the dorsal ; 7 to 8 rows of scales above the lateral

line; fins more distinctly marked. D. 13; A. 13. Lat. 1. 40. {LUtJcen.)

Tropical seas, north to Louisiana.

(Exoccetus obtusirostris Giinther, vi, 283: Exococtus obtusirostris Lutkeu, Vidensk.

Meddel. Natiirh. Foren. 1870, 102.)

185 .—EXOC^TtJS Linuseus.

Flying fislies.

(Artcdi; Liuuipus, Syst. Nat.: type Exococtus volitans L.)

Body elongate, broad above, somewhat compressed. Head short,

blunt, narrowed below. Mouth small. Jaws very short, about equal.

Ghin without barbel. Maxillaries not joined to the premaxillaries.

Teeth very feeble or wanting. Eyes large. Gill-rakers moderate.

Scales large, deciduous. No finlets. Dorsal fin short, opposite anal.

Caudal widely forked, the lower lobe the longer. Pectoral fins very

long, reaching i)ast the beginning of the anal, and serving as organs of

flight, their great size enabling these fishes to sustain themselves in the

air for some time.* Yentral fins large, posteriorly inserted, also used

as organs of flight. Air bladder very large. No r>yloric cosca. Species

numerous in all warm seas. {IHwy.oiroq^ sleeping out; the ancient name

of these fishes, which were supposed to come out on the beach to sleep

at night

)

* These fishes are enabled, to sustain themselves in the air for upwards of a minute.

Their movements are exceedingly rapid. Their imptilse, apparently, comes mainly

from the strong tail, which has a sculling motion in the water, by which they acquire

a great velocity. When they fii'st emerge from the water, the j)ectorals are spread and

vibrate rapidly, like the wings of an insect, and the ventrals are closed. The motion

of the pectoral is simultaneous with the motion of the tail, and is probably caused by

tile latter. When they reach a horizontal position in the air, the pectorals and ven-

trals are spread, and ajiparently used only to retain the impulse previously received.
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608. E. calafornic IIS Cooper.

—

Flying-fish; Folador.

Steel-bluo above and on both sides, belly abruptly silvery. Pectorals

blackish, with the posterior edge paler; an obscure oblique pale baud

across lower part; caudal jolaiu dusky; ventrals pale, partly dusky;

dorsal rather pale, with a duskj' blotch above. Bodj^ stoutish. Lower

jaw rather the louger ; both jaws with minute teeth. Eye large, rather

longer than snout, 3 in head, nearly equal to the diameter of the slightly

concave interorbital space. Pectoral fin reaching i)ast the dorsal

and falling just short of the caudal. Second ray of pectoral divided,

the third longest. Ventrals about reaching middle of anal, their length

31 in body, their insertion midway between middle of opercle and base

of tail. Anterior rays of dorsal half the length of the head ; 43 rows of

scales between occiput and dorsal, 7 between the dorsal and the lateral

line. Head 5; depth G; D. 12; A. 10; Lat. 1. 58. L. 18 inches.

Southern California ; very abundant in summer about the Santa Bar-

bara Islands.

(Cooper, Proe. Cal. Acad. Nat. Sci. 18G4, 93; Giintlier, vi, 295.)

609. E. MovcB>oracensBS Mitchill.

Dark bluish above
;
i^ectorals blackish, with the lower edge pale, in

the young with two black bars; ventrals mesially blackish, the edges all

white; caudal lobes mesially dusky, the edges pale. Head short; snout

very blunt, shorter than the very large eye, which is narrower than the

broad, concave, interorbital space. Pectoral fins very long, reaching

past the base of the caudal ; second ray of pectoral divided ; ventrals

reaching considerably^ l)ast anal ; their insertion midway between the

preopercle and the base of the caudal. Dorsal fin inserted opposite

anal. Head 4§; depth 5 J. D. 11;A.9. Lat. 1. 42-48. North Atlantic

;

not rare on our coast.

(Mitcliill, Anicr. Mouth. Mag. ii, 2?.:i, 1817; DcKay, New York Fauna, Fishes, 230;

?Cuv. & Val. xix, 99.)

610. E. inolaiiciriis Cuv. & Val.

Bluish above, silvery below, the pectoral fin blackish, except a por-

tion of its middle and inner edge; ventrals plain or nearly so. Head

of moderate length, not very blunt, the interorbital space broad, wider

than the cje and somewhat concave. Eye very large, longer than

snout, 3 in head. Pectoral fin 1§ in length, reaching past the base of

the last dorsal ray and the tip of the last anal ray. Ventrals inserted

midway between the posterior edge of the eye and the middle of the

base of the caudal, their tii)S reaching nearly to the base of the last
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anal ray ; second ray of pectoral fin divided. Dorsal fin low, its insertion

nearly opposite front of anal. Head 4; depth 6. D. llj A. 9 5 scales

6-52-3. North Atlantic ; occasional on our coast.

(??Cuv. & Val. Hist. Nat. Poiss. xix, 101 ; said to have a black blotcli on the upper
part of the base of the tail, recalling the coloration of siiecies o( Sargus, a feature not

noticed by us on any of our flying-fish.)

611. E. exilicns Graelin.

Bluish above, silvery below, sides with five broad, transverse bars;

pectorals and ventrals irregularly banded and blotched with blue and

black. Body very slender; snout short, i length of head. Dorsal and

anal fins similar and opposite. Ventrals inserted slightly behind the

middle of the body
;
pectorals 1§ in length of body ; second ray of pec-

torals extendiug beyond the membrane in a spine-like process. Ven-

trals 3 in length. Head 6 in total length with caudal. D. 12 ; A. 12.

Lat. 1. 48. {Goode.) Atlantic Ocean; a small species, possibly the

young of some other.

(Gmelin, Syst. Nat. i, 1400, 17b8 ; Gunther, vi, 291 ; Goode, BuU. U. S. Nat. Mas. v,

64)

1§6.—CYPSEI.URUS Swainson.

Bearded Flying-Jislies.

(CypsUurus Swainson, Classification of Fishes, 1839, 298: typo Exoccctus nutialli Le
Sueur.)

This genus differs from Exocoetus in the presence of one or more bar-

bels or cutaneous appendages of delicate texture on the tip of the man-

dible. The species are all of small size, and it is possible that in some

of them these appendages are lost with age. {y.u^'eXoq^ a swift or swal-

low; uvpa^ tail.)

612. C. fiircatus (Mitch.) Weinland.

Barbels 2, ribbon-like, usually little if any longer than the eye. Eye
large, narrower than the broadly, slightly concave, interocular space.

Adult nearly plain; young with three broad, black bands across the

belly in front of the ventrals; operculum and pectorals marbled with

black; lower caudal lobe with three blackish cross bands; i:>osterior

part of ventral and lower part of anal black. Ventrals and pectorals

reaching i)ast base of caudal ; ventrals inserted nearer the root of the

caudal than the snout ; dorsal very high, higher than the body, the

longest rays not reaching the caudal. Anal not low. Head 4 in
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length, not very short nor very bkmt. D. 13 5 A. 9. Atlantic Ocean;

not verj' common on our coasts.

(Exoccctus furcaitis Mitch. Trans. Lit. and Pliil. Soc. i, 449, 1815 ; Exococtus fnrcalus

Giinther, vi, 286: Exococtus nuttalli Le Sueur, Journ. Acad. Nat. Sci. Pliila. 1821, 10: Ex-
ocociiia nuttall ii Giinther, vi, 286: Exococtus farvattis Liithen, Videusk. Moddcl. Naturh.
Foren. 1876, 106; Weiul. 1. c.)

613. C. coinatus (Mitcli.) Wcinland.

Greenish above, paler below ; ventrals somewhat dusky ; lower edge

of pectorals pale. Body moderately elongate ; head medium ; eye very

large, longer than snout, about 3 in head. Barbel very long, ribbon-

like, reaching in the adult as far as the base of the ventrals 5 a small

similar barbel, shorter than the eye, on each side of it at base. Pectoral

fins reaching to last ray of dorsal, the third ray longest, the second split.

Insertion of dorsal nearly midway between ventrals and anal ; ventrals

slightly nearer gill-openings than base of caudal, their tips nearly reach-

ing end of anal, which is smaller than dorsal ; caudal well forked, the

lower lobe longest. Head 4; depth 5§. D. 12; A. 9; Lat. 1. 47. L. 8

inches. {Liitken.) Atlantic Ocean; occasional on our coast.

(Exoccctus comatus Mitch. Trans. Lit. and Phil. Soc. N. Y. i, 448: Exococtus comatus

Giinther, vi, 286: ExocoBtus comatus DoKay, New York Fauna, Fishes, 231 : Exoccctus ap-

pendiculatus Wood, Journ. Acad. Nat. Sci. Phila. 1824,283: Exoccctus comatus Liitken,

Vidensk. Meddel. Natur. Foren. 1876, 106, tig. 1.

OuDEE R.-LOPHOBRANCIIII.
{The Lopliohranchs.)

Gills tufted, not laminated, composed of small rounded lobes attached

to the gill-arches. Scapula suspended to the cranium by a post-ten>-

poral. Superior brauchihyals and pharjaigeals, and basal branchi-

hyals wanting or not ossified. Mouth very small, bounded above by

the premaxillaries. Post-temporal simple, co-ossified with the cranium

;

basis of the cranium simple. Pectoral fins with elevated bases. Inter-

clavicles well developed. Anterior vertebra) modified, the diajiophyses

much expanded. Air-bladder simple, without air-duct. Snout pro-

duced, bearing the small toothless mouth at the end. Gill-covers re-

duced to a large simple idate. Skin with bony plates. Muscular

system little developed. The families mentioned below have neither spi-

nous dorsal, nor ventral fins; the Soloiostomatklw of the Indian Ocean

have all the fins well developed. (Awv'o?, crest; ^pdyyta^ gilks.)

(LophobrancMi Giinther, viii, 150-203.)
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ANALYSIS OF THE FAMILIES OF LOPnOBRANCHII.

a. No spinous dorsal fin; no ventral fins; gill-oponings narrow.

b. Axis of head in a line with that of the body Syngxathid.E, 58.

hh. Axis of the head forming an angle with that of the body.-HipPOCAMPiDJE, 59.

Family LVIII.—SYNGNATHIDJE.

The Pipc-JisJics.

Body elongate, very slender, covered with bony plates. Head slender,

its axis continuous with that of the body. Snout long, tube-like, bear-

ing the short toothless jaws at the end. Gill-openings reduced to a

small aperture behind the upper part of the opercle. Tail long, not

prehensile, usually provided with a small caudal fin. Male fishes with

an egg pouch, usually placed on the under side of the tail, sometimes

on the abdomen, and formed of two folds of skin which meet on the

median line. The eggs are received into this i>oucli and retained until

some tioie after hatching, when the pouch opens, i^ermitting the young

to escape. Dorsal fin single, nearly median, of soft rays only; pectorals

present, small; ventrals none; anal fin minute, usually present. Genera

10 or more; species 120. Small fishes, found in all warm seas, some-

times entering fresh waters.

(Syngnathidcv, group Syngnathina Giinther, viii, 153-193.)

a Humeral hones united below; caudal fin present; pectoral fins well developed;

dorsal nearly opposite the vent Siphostoma, 187.

1§'S'.—iSIPMOSTOMA" Eafinesque.

{Syngnatlms of most recent authors.)

(Eafinesque, Caratteri di alcuni Nuovi Generi, 18, IHIO: type Si/ngnathus pelagicus L.)

Body elongate, very slender, six or seven angled, not compressed,

tapering into a very long tail; the dorsal keels of the truidc not contin-

uous with those of the tail. Head slender, tapering into a long tube-

like, sub terete snout, which bears the very short, toothless jaws at the

end. Humeral bones firmly united with the " breast-ring." Body cov-

ered with a series of bony, keeled, radiated plates, arranged in linear

series. Dorsal fin distinct, rather short, opposite the vent, which is

near the middle of the body; caudal fin present, rather small; anal fin

* The genus Syngnatlms of Linna?us, originally equivalent to the modern order of

Lophobranchii, was first subdivided by Eafinesque in 1810. The name Siphostoma waa
given to S. pelagicus, and its relatives, the Syngnatlms of late writers, that of Tiplile

to S. typhle, the Siphonostoma of late writers, while Syngnatlms was retained for S.

cequoreus and its relatives, the group now usually called Neropliis.
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minute, close beliiud vent; pectorals develo])ed, short and rather broad.

Male fishes with an egg-pouch along the under side of the tail, formed

by two cutaneous folds, and splitting lengthwise to extrude the young

fishes. Species nuuicroas, inhabiting all warm seas; abounding in bays

among the sea-weeds, and entering the rivers. The species of this

genus are subject to many variations, and their proper discrimination

is very difficult, (fr.'^ov, tube; (7-^5//a, mouth.)

a. Breast shields not covered by skiu; lower ja\\'*I)rojecting. (Siphostoma.)

b. Atlantic coast species.

614. S. fuscuni (Storer) J. & G.

—

Common Fipc-fish.

Olivaceous; sides mottled and blotched, as in other species; base of

dorsal with darker spots. JMuzzle shorter than the rest of the head.

Occiput usually more or less keeled. Dorsal fin longer than the head,

covering 4 + 5 rings. Distance from snout to dorsal 3 in total length.

Belly in females scarcely carinate. Tail one-third longer than rest of

body. Lateral line and upper caudal edge not continuous. Head 0.

D. 35-40. Eiugs 18+37. L. 10. Atlantic coast, common northward;

described from specimens from Wood's Holl, Mass.

{Syugnathus fuscus Storer, Rept. Fish. Mass. 1838, 162: Sq)lwnosfoma fuficum Jor. &
Gillj. Proc. U. S. Nat. Mus. 1880, 22: S^/ngnafhiis peckianus Storer, 1. c. 10:5: Si/ngnathus

peckianus Giiuther, viii, 157: Syngiialhns fasciatus and viridesccns DeKay, New York
Fauna, Fish. 319-321: ^ Sijngnathiis ajjinis* Giiuther, viii, 164; from Louisiana.)

615. S. louisianae (Giiuther) J. &. G.

Color of other species; base of dorsal spotted. IMuzzle longest in

females, much longer than the rest of the head. Occii)ut somewhat

keeled. Dorsal fin shorter than the head, on 3+5 rings. Distance

from snout to dorsal 2J in total length. Belly in females scarcely

*S. affinis (Gunther) J. & G.

"The length of the snout is a little less than that of the remaining part of the head.
Head nearly one-ninth of the total length. A distinct ridge runs along the median
line of the snout and nuchal shields. Supraorbital ridge continued over the temples.
Anterior part of the operculum with a faint ridge. Shields without spines. Tail
longer than body. Caudal pouch half as long as the body. Lateral line interrupted.

Vent below the posterior third of the dorsal, which occupies 'J rings, 5 of which are
body-rings. Caudal liu well developed; anal fin rudimentary in the male. Back
with indistinct brown cross-bars; a brown band from the eye along the snout."

Total length 6 inches. Head 10 lines. Trunk 1 J inch. Length to origin of dorsal

fin 2 inches. Louisiana. {Gunilier.)

Another form or species has the body stouter and the color darker, the dorsal in the
females very high, and blackish, with paler spots. Muz/le al>out equal to the rest of

the head. Occiput somewhat carinated. Dorsal fin shorter than the head, on 3+ 5
rings. Distance from suont to dorsal 2^ in length. Belly in the femal(\s with a sharp
black carina. Head 7. D. 30-31. Kings 15+ 33. Saint John's Kiver, Florida.

{Sijjhonostoma sp. Jordau, Proc. U. S. Nat. Mus. 1880, 22.)
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carinated. Tail one-fifth longer than the rest of the body. Lateral

line and upper caudal edge not continuous. Head 7. D. 33-37.

Eings 18 + 33-20 + 38. L. 12 inclj^es. Virginia to Texas; described

from specimens from Beaufort, N. C.

{Syngnathus louisiance Giinther, viii, 160: Siphonostoma louisiance Jordan, Proc, U. S.

Nat. Mu9. 1H80, 22.)

bb. Pacific coast species.

616. S. califoraiiense (Storer*) Gill.—Big Pipe-fisli.

Olivaceous, varying to brownish red, yellowish below; head and body

variously marbled and speckled with whitish, the markings posteriorly

taking the form of short horizontal grayish streaks, anteriorly often

forming narrow bars; usually a brownish lateral band. Top of head

not carinated. Snout very long, from 1^ to 2 times the length of the

rest of the head, its length proportionately greater in the adult, and

usually greatest in males. Dorsal shorter than head. Lateral line not

continuous with upper edge of tail. Belly not carinated. Opercle with-

out ridge. Dorsal rays 42 (varying from 38 to 44). Eings 20 + 46

(those behind the vent varying from 40 to 48 in number; 40 to 43 in

var. griseolineatum ; 46 to 48 in var. californiense). L. 14 to 18 inches,

much more than in our other species. Pacific coast of United States,

everywhere common, especially northward.

{Syngnalhus californiensis Storer, Proc. Bost. Soc. Nat. Hist, ii, 73, 1845 : Syngnathus

californiensls Gill, Proc. Acad. Nat. Sci. Phila. 18(12, 283: Sijugnathus griseolineatus Ayras,

Proc. Cal. Acad. Nat. Sci. 1854, 14: Si/ngnathus griscoUneatus Giiuther, vii-, 160: Si/ngna-

thus abbotti Girard, U. S. Pac. E. R. Surv. Fish. 316: Syngnathus californiensis Girard,

U. S. Pac. R. R. Surv. Fish. 344.

)

617. S. leptorliyaiclmst (Girard) J. & G.

Yellowish brown or blackish, spotted or vermiculated. Head raised

above, but usually not carinated. Snout l^-lf times the length of the

rest of the head. D. 30-35. Eings 17+37-43. L. 10 inches. Other-

* Another form or species, occurring at Monterey and Santa Barbara, agrees with
the preceding in size, color, plates, fin-rays, &c., but differs in having the snout short

not longer than the rest of the head. The eyes are rather smaller than in S. califor-

niense, aud the keels are perhaps less sharp.

tAnother common form, which is probablj^ a variation of this species, is

—

S. dimidiatiim Gill.

Similar to S. Icptorhynchus, but with the snout very short, scarcely as long as the

rest of the head. Head slightly crested above. D. 30 ; rings 15 + 38. L. 8 inches.

Coast of California, chieLly south of Point Concepcion.

{Syngnalhus brecirostris Girard, Proc. Acad. Nat. Sci. Phila. 1854, 156 (name preoc-

cupied): Syngnathiis dimidiatua Gill, Proc. Acad. Nat. Sci. Phila. 1862, 284: Syngnathus

dimidiatus Giinther, viii, 65.

)
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wiso essentially as in S. californicnfic. Nuchal plates someuiuit keeled

iu var. leptorhynchus ; not keeled in var. arundinaceum. Coast of Cali-

fornia, cbieti.v south of Point Coucepeion ; abundaiit.

{Siingnalhus hptorhynchus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 15r>: Si/n/jndlhus

hjytorh ;)nchus Giravd, U. S. Pae. R. R. Surv. Fisli. :i\G: S;/nfjttathitii Icjilorhniichn-'i Gill,

Proc. Acad. Nat. Sci. Pliila. 1862, 284: Si/nguathus (irundiHaccHs Girard & Gill, 11. cc.,)

aa. Breast shields covered by loose skin; lower jaw iucluded. {D^nnniustcthus* Gill.)

61§. S. peiBictipiiiiBe (Gill) J. & G.

Brown ; dorsal fin speckled. Body comparatively robust Snout

moderate, a little longer than the rest of the head. Eye large. Occiput

with a raised keel
;
joint between the occiput and the first dorsal shield

more perfect than usual, so that the head can be placed at an angle with

the body. Greatest depth about equal to length of i^ost-orbital part of

head. Skin on breast and anterior ventral plates thin, showing the

striation of the bones. Tail twice as long as trunk. Head 8; D. 41

;

rings 19+39. L. 12. San Diego, Cal. Only the original types known.

(Dermatonft'thus 2)unctipintiiif Gill, Proc. Acad. Xat. Sci. Pliila. 1802, 283.)

Family LIX.—HIPPOCAMPIDJE

{The Sea Horses.)

Syngnathoid fishes destitute of caudal and ventral fins, and with the

tail iirehensile. Form of the body and head singular; in the typical

genera the body is compressed, and the head, which is placed nearly

at right angles with the axis of the body, is surmounted by a bony

crest. These little fishes have thus a remarkably horse-like physiog-

nomy, like that of the conventional "knight" at chess. Mouth very

small, terminal. Dorsal fin median, of soft rays only; anal fin minute;

pectoral short, with a broad base. Gill-openings very small. Egg-pouch

of the male usually at the base of the tail. Genera about 4 ; species

about 30, most of them belonging to Jlippocampus. Fishes of the open,

seas of warm regions. They attach themselves by their tails to sea-

weed and other floating substances, and are often carried to great dis-

tances by currents.

{Sjngnathidx, group Illppocampina Giiatlier, viii, 194-206.)

a Body compressed
; occiput with a narrow bony crest, which is surmounted by ai

"coronet" ; shields with tubercles or spines Hippocampus, 188.

"Gill, Proc. Acad. Nat. Sci. Phila. 18G2, 283: type Dermatoatethm pumUpinnia Gill.

{defj/iux, skin; 6rcOoi, breast.)

Bull. Nat. Mus. '^o. IG 25
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l§8.—HIPPOCAIWPUS Rafinesque.*

Sea Horses.

(Rafinesque, ludice d'lttiologia Siciliana, 1810, 37: type Syngnathua hippocampus L. =
Hippocampus heptagonus Raf.)

Body strongly compressed, the belly gibbous, tapering abrui)tly to

a long, quadrangular, prehensile tail. Head with a distinct curved

neck, placed nearly at a right angle with the direction of the body,

surmounted by a comi^ressed occipital crest, on the top of which is an

angular, star-shaped coronet ; top and sides of the head with spines.

Body and tail covered with bony plates, forming rings, those on the

body each with 6 spines or tubercles, those of the tail with 4. Pectoral

fins present; anal minute, usually present; dorsal fin moderate, opposite

the vent. Egg-pouch in the male a sac at the base of the tail, termi-

nating near the vent. Species numerous, in all warm seas. {l--6y.aiJ.-oc,

the ancient name, from Unoq, horse; xdn-o?, a wriggling sea-monster, or

a caterpillar.)

619. H. laepJagOBBMS Raf.

—

Sea Horse.

Yellowish brown ; eyes and cheeks with radiating wavy lines of light

brown ; snout with a narrow white cross-band near its middle {Jide

Goode) ; sides with a few small pale spots ; dorsal dusky above. Tuber-

cles of body and tail x^rominent, slightly recurved, usually provided

with slender filaments, the tubercles of each alternate or each third ring

on the back usually larger than the others. Occipital crest very high,

with 5 tubercles, the anterior with long filaments. Snout as long as the

opercle, which is marked with radiating striae. D. 18 ; P. 18 ; A. 4.

Rings 11 + 36. L. 5 inches. Warmer parts of the Atlantic ; north to

England and ^Newfoundland ; rather rare on our coast. Very abundant

in the Mediterranean. European examples examined by us are pro-

fusely spotted, the snout plain ; ours is possibly a different species.

(Sifngnathushipjiocampus L. Syst. Nat. ; Rafinesque, 1. c. 37 : Hippocampus aniiquorum

Leach, Zool. Misc. 1814, 104: Hippocampus aniiquorum G\\\\t\u:T, viii, '200: Hippocampus

antiquormn Goode, Proc. U. S. Nat. Mus. 1878, 45 : Hippocampus hrcvirostris Cuvier,

R^gne Aniin. : Hippocampus hudsonius DcKay, N. Y. Fauna, Fishes, 322 : Hippocampus

hudsonius Storer, Hist. Fish. Mass. 416: ^Hippocampus Iwiicaudatus Giiuther, viii, 205,

" tail without knobs.")

620. M. ingens Grd.

Chestnut brown, mottled with darker, and dotted with white. Body

rather slender, its depth about equal to the distance from snout to pos-

* := Hippocampua Leach, Zool. Misc. 1814, 103.
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teiior margiu of orbit; tail longer than head and body together; snont

rather shorter than opercle ; supraorbital spine nearly half diameter of

eye; coronet well developed, with five spines. D. 19; A. 4. Eings 10

-\- 38. San Diego, Cal, and southward ; reaching a length of nearly a

foot.

(Girard, U. S. Pac. R. R. Surv. Fishes, 1858, 34-2.)

Ordep. S.-HEMIBRANCHII.

(
The Hcmihranohs.)

Superior branchihyal and pharyngeal bones reduced in number; in-

ferior pharyngeals separated. Ventral iins abdominal or subabdominal.

Moutli bounded above by premaxillaries only ; interclavicles developed,

i^o pneumatic duct to the air-bladder. {Cope.) There are also several

striking peculiarities in the structure of the shoulder girdle and the skull,

by which these fishes difter from the Acanthopteri^ with which group un-

der one name or another they have usually been combined. (>j//j, half;

^p'^n'<^^ gills.)

ANALYSIS OP FAMILIES OF HEMIBRANCHII.

* Bones of head produced into a long tube, which bears the short jaws at its end.

a. Body short, compressed, scaly ; no teeth ; spinous dorsal present.

Centriscid.e, CO.

aa. Body elongate; teeth present.

6. Dorsal spines none ; a long caudal filament ; no scales Fistulakiid.e, G1.

lib. Dorsal spines present, disconnected ; no caudal lilaraent.

c. Body covered with ctenoid scales Aulostomatid.e, G'2.

cc. Body scaleless, with bony shields Aulouhynciud.e^ (V.!.

** Bones of head moderately produced ; ventrals I, 1 ; dorsal preceded by free spines

;

body scaleless, naked or mailed Gasterosteid^, 64.

Family LX.—CENTRISCID^.

{The Snipe-fislies.)

Body compressed, oblong or elevated, covered with small rough scales;

no lateral line ; some bony strips on the side of the ba(;k and on the

margin of the thorax and abdomen, the former sometinies confluent into

a shield. Bones of the skull nuich prolonged anteriorly, forming a long

tube which bears the short jaws at the end ; no teeth. Gill-openings

wide ; branchiostegals 4. Two dorsal fins, tlie first of 4 to 7 spines, the

second of which is very long and strong ; soft dorsal and anal modcM-atc ;

ventral fins small, abdominal, of 5 soft rays
;
pectorals short ; caudal liu

emarginate, its middle rays not produced. Air-bladder large
;
pseudo-
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branchise present. Gills 4, a slit beliind the fourtli. No pyloric cceca

;

iutestiual canal short. A single genus of three or more species, chielly

of the Old World, one of them straying to America.

{Cvntriscidce ]ia.vt, genus Centrisctis Giinther, iii, 518-524.)

189.—CENTRISCUS LiDnseus.

Snipe-Jiskes.

(LiniiiTJUS, Syst. Nat. 1758: type Centriscus scolopax Ij.)

The characters of the genus are included above, {/.evrfjitry.og, an

ancient name of some spinous fish ; from xi'^zpo-^, a spine.)

62 !• C. scolopax Liuu.

—

Snipe-fish; Trumpel-fsh ; Bdloivs-finh.

Eose red or reddish olive above, silvery on the sides and belly. Body

strongly compressed and somewhat elevated, covered with small striated

scales, each stria terminating in a rather strong spine; second dorsal

spine very strong, serrated posteriorly, its length about ^ total length

of fish ; snout several times longer than the rest of the head. Head 2i

in length ; depth 3^ to 4. 13. V-12 ; A. 20. Mediterranean Sea ; occa-

sional northward; accidental on our coast.

fLinn. Syst. Nat.; Giinther, iii, 518.)

Family LXI.—FISTULARIID^.

(
The Trumpet-fishes.

)

Body extremely elongate, much depressed, broader than deep. No

scales. Bony plates ijresent on various parts of the body. Head

very long, the anterior bones of the skull much produced, forming a

long tube, which terminates in the narrow mouth; both jaws, and

usually the vomer and palatines also, with minute teeth
;
membrane

uniting the bones of the tube below^, very lax, so that the tube is capa-

ble of much dilation. Branchiostegals 5-7; gills 4, a slit behind the

fourth. Gill-membranes separate, free from the isthmus; gill-rakers ob-

solete. Pseudobranchi?e present. Air-bladder large. Spinous dorsal fin

entirely absent; soft dorsal short, posterior, somewhat elevated; anal fin

opposite it and similar; caudal fin forked, the middle rays produced

into a long filament
;
pectorals small, with a broad base, preceded by a

smooth area as in Gastcrosteidw ; ventral fins very small, wide apart,

abdominal, far in advance of the dorsal, composed of G soft rays. Py-

loric coeca few; intestines short. Vertebme very numerous (4 + 49 + 33).

Fishes of the tropical seas, related to the Sticklebacks in structure, but
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with prolonged snout and different v'entral fins. A single genus, Fistu-

laria, with two or more species.

{Fistularidw, ]>art, geuiis Fisiular'm Gihither, iii, 529-535.)

190.—FISTULARIA Linu;rns.

Trumpet-fishes.

(LiuuiLHis, Syst. Nat. 1758: typo Fintnlaria tabaccaria L,.)

Characters of the genus included above. The bony shields, charac-

teristic of this genus, are thus enumerated by Dr. Giinther:

"1. A narrow strip along the median line of the back behind the

skull (confluent neural spines).

"2. The pair of broader lateral dorsal shields are ])eculiar bones,

separated processes of the occipital bone—similar to those we have

observed in 3Iugil, where, however, they are not separated from the

occijiital, and arise more outwardly than in Fistularia. These shields

are the longest, provided anteriorly with a ridge, which is prolonged

and extends far backwards between the muscles of the back. This

ridge is flexible, and does not interfere with the lateral movements of

the fish; it appears to serve as a base for the attachment of nuiscular

fibres.

"3. The narrovp" shield on the side is the coracoid, and composed of

two bones, the i^osterior of which is somewhat dilated and fixed to the

lateral dorsal shields.

" ~L The ventral shields are the pubic bones ; their i)osterior half is

broadest, porous iuferiorly ; they are narrower before the middle, leav-

ing a free lanceolate spa^e between them, and are again a little widened

anteriorly, where they join the humerus and uroliyal." {Giinther, iii,

532.) {hutin, fistula, a tube or pipe.)

a. Skin covered with dermal ossifications.

6ati—F. tuSiucvaria l^'iun.—Trumpct-fisli.

Eeddish brown above, variegated with, numerous blue spots on the

sides and back. Mouth slightly oblique, lower jaw the longer, over-

lapping the upper; snout nuich i)rolonged, tapering but little forward;

its edges with fine serrations or none. Margin of orbit with sharp com-

pressed points in front and behintl. Mandible about -1 iu snout; snout

3^ in length of body. Head 2^. D. 14; A. 13. Warm seas; occa-

sional on our South Atlantic coast.

(Linn. Syst. Nat.; Gunthcr, iii, 529.)
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aa. Skin smooth, without dermal ossifications.

623. F. sera'ala Cuvicr.

Grayish ; sometimes with a series of blue spots aloug the back or sides;

head silvery below. Form much as in the preceding, but head and body

broader and more depressed; edges of snout more distinctly serrated,

a foramen in the axil of pectoral. Snout 3f in length. Head 2|. D.

14; A. 13. Warm seas; rare northward
;
perhaps the same as the pre-

ceding.

(Cuvier, Regne Anira. 1817; Giiuther, iii, 533.)

Family LXII—AULOSTOMATID^.
[The Flute-mouths.)

Body compressed, elongate, covered with small ctenoid scales. Lat-

eral line continuous. Head long ; mouth small, at the end of a long,

compressed tube. Lower jaw prominent, with a barbel at the symphy-

sis. Premaxillary feeble, not protractile ; maxillary broad, triangular,

with a supplemental bone. Teeth minute, in bands, on lower jaw and

vomer. Branchiostegals 4. Gills 4, a slit behind the fourth. Pseudo-

branchire well developed. Gill-rakers obsolete. Gill-membranes sepa-

rate, free from the isthmus. Air-bladder large. Spinous dorsal pres-

ent, of 8-12 very slender free spines. Soft dorsal and anal rather long,

similar, posterior. Caudal small, rhombic, the middle rays longest, but

not produced into a filament. Ventrals abdominal, of six rays, all articu-

lated. Pectorals broad, rounded, the space in front of them scaly. Two

pyloric coeca. A single genus, with two species, found in tropical seas.

{FlstularidcB pt. geuiis Aulostoma Giiiitlier, iii, 535-538.)

191.—AUL.0ST01WA Lacdpode.

(Lac6p^de, Hist. Nat. Poiss. v, 357, 1803: type Flstnlaria ehlnensis L.)

Characters of the genus included above, {au/.o-:, tube; (TT<j/j.a, mouth.)

624. A. macMSatoiKi Val.

Olivaceous, with one or two series of brown or blue dots along each

side of the back; another irn^gular series from the preoperculum along

each side of the belly to the anal fin; three or four silvery lines on each

side of abdomen, replaced on the head by irregular oblique streaks

;

anterior i)art of dorsal and anal with a horizontal black streak; caudal

fin usually with two round black spots; ventral fins plain. D. X-23;

A. 25; V. G. [Giinthcr.) Caribbean Sea, north to Southern Florida;

probably identical with A. chincme.

(Valenc. iuCuv. Rogue Animal, 1817: AaJostomacoloratum Miiller & Trosch. Schomb.

Hist. Barbad. 1848, 673: Aulostoma coloratum Giiuther, iii, 530.)
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Family LXIII.-AULORHYNCIIID^.

Bo;Iy elongate, nearly cyliiiilrical, with a very slender, (lB[)ressed cau-

dal peduncle. Skin uaked, with a few series of partly caucealed plates.

Mouth teriniual, small, at the end of a tube which is about as loug as

the rest of the head ; teeth very small ; branchiostegals 4, Gill-mem-

branes slightly counected, free from the isthmus. Dorsal fin with many
small, low, free spines, each of which is depressible in a groove ; soft

dorsal short, elevated in front; anal similar to the second dorsal, pre-

ceded by a single si)ine ; candal fin small, forked. An oblong, naked

area in front of the pectorals. Ventrals thoracic, but inserted some-

what behind pectorals, I, 4, or I, o. Genus 1; species 2. Small fishes

of the Xorth Pacific, intermediate between the Sticklebacks and the

Trumpet-fishes.

{AulorhijacUdw Gill, Proc. Acad. Nat. Sci. Phila. 1832, 233.)

a. Skiu of head naked ; veutralsl, 5; i)ectoralfiuocniuryiiiato.. .AuLORUVXcnus, 192.

192.—AUl^ORIIVWCfllUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1861, ICO: type Anloyhnnchmjlavidits Gill.)

Body very long and slender, almost cylindrical; caudal peduncle

elongate, tapering, much depressed, especially posteriorly. Skin naked,

with a series of small, rugose shields, one on each side of the lateral line,

one on each side of the dorsal fin, and a double row on the lower edge

of caudal peduncle. Lateral line present. Head not mailed. Mouth

small, horizontal, at the end of a tube which is slightly longer than

the rest of the head. Premaxillary bones much expanded, with long

and slender processes; lower jaw projecting, with a flap at symphysis.

Teeth in the jaws rather sharp, almost in one series; palate tooth-

less. Dorsal spines numerous, entirely separate, equal and ver^^ short,

the first inserted above the pectorals. Dorsal and anal fins posterior,

nearly equal, oblong, elevated in front; caudal fin small, emargiuate;

pe<;toriil fins emargiuate, the upper and lower rays longest; ventrals

not much behind pectorals, each with 1 spine and (4) 5 rays, {aukoq^

a tube; /J^-//"?, snout.)

a. Lateral .sliic!(l,s imbedded, not M[)iiious. (Aulorhijnchus.)

625. A. Jlcividus Gill.

Tawny, with about 20 darker cross blotches on the back; minutely

l)unctulate above; opercuhi and ante-pectoral region with bright golden

or coi)pery lustre, bordered above by a blackish band. Gill rakers sleu-
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(ler. Dorsal spines minute, much shorter tLan pupil. Caudal pednncle

longer than head. Head 4; depth IG. D. XXV-9j A. I, 9; V. I, 5.

Pacific coast, from Monterey northward ; not rare.

(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 1(39: AuUscops spinescens Peters, Berlin Mo-
natsbericbt, IS'o'o ; Steind. Ichthyol, Beitr. v, 153.)

Family LXIV.—GASTEROSTEID^.

(The SticJcIebacJcs.)

Body elongate, somewhat compressed, tapering behind to a slender

caudal peduncle. Head rather long, the anterior part not produced into

a tube. Mouth moderate, with the cleft oblique, the lower jaw promi-

nent. Teeth sharp, even, in a narrow baud in each jaw; no teeth on

vomer or j)alatines. Premaxillaries protractile. Preorbital rather

broad; suborbital jilate large, often covering the anterior part of the

cheeks, forming a connection with the preopercle. Branchiostegals 3.

Gill-membranes broadly joined, free from the isthmus, or not
;
gill-rakers

moderate or rather long. Opercles unarmed. Skin naked or with ver-

tically oblong bony plates ; no true scales. Dorsal fin preceded by two

or more free spines ; anal similar to soft dorsal, with a single spine

;

ventral fins snbabdominal, consisting of a stout spine and a rudimentary

ray. Middle or sides of belly shielded by the innominate bones. Pec-

torals short, uuusnally far behind the gill-openings, preceded by a

quadrate naked area, which is covered with shining skin. Caudal tin

narrow, usually lunate. Air-bladder simple ; a lew pyloric coeca. Gen-

era 3, Gasterosteus, Apeltes, and Sinnachia. Species about 20. Small

fishes inhabiting the fresh waters and arms of the sea in Northern

Europe and America ; noted for their pugnacity. They are exceedingly

destructive to the spawn and fry of larger lishes

" It is scarcely to be conceived what damage these little tishes do, and

how greatly detrimental they are to the increase of all the fishes among

which they live, for it is with the utmost industry, sagacity, and greedi-

ness that they seek out and destroy all the young fry that come their

way." {GUntker.) Most of the Sticklebacks build elaborate nests whicli

the male fish defends with much spirit.

{ Gasterosteidw Guutlmr, i, 1-7.)

a. Innomiuate bones joined, forming a triangular or lanceolate plate on the median

line of the abdomen Gastkijosteus, VXi.

aa. Innominate bones widely separated, forming a bony ridge on each side, betwieu

which are the ventral tins Apeltls, 1'J4.
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19S.—GASTEROSTEUS Linnams.

StieklebacJcs.

(Artedi; Linnseas, Syst. Nat. x, 1758: typo Gasterostetis aculeatus L.)

Sticklebacks with the iimomiuate bones coalesceut on the median line

of the belly, behind and between the ventral fins, forming a triangular

or lanceolate plate. Tail slender, keeled or not. Skin naked or variously

covered with bony plates. Dorsal spines 2-10 in number, variously de-

veloijed. Species numerous. Fresh waters and shores of all northern

regions, {yaazi^p, belly; oarioy, bone.)

The group may be divided into the following sections, which are

l^erhaps of generic value

:

a. Gill-membranes posteriorly free from the isthmus.

b. Dorsal si^ines 7-11, divergeut (
Pijgosteus Brevoort) pnngitiu8.

bb. Dorsal spines .5, in a right line {Eucalia Jordan) inconstans.

aa. Gill-membranes not free from the isthmus ; body more or less mailed {GasteroNitiis).

microccphalus, biaculeatua, atlcinai, aculeatus.

a. Gill-merabranes posteriorly free from the isthmus.

b. Dorsal spines 7-11, divergent (/"//r/osfcrts* Brevoort).

C26. C». pUGig^itaus L.

—

Nine-sjnuccl Sticklcbaclc.

Olivaceous above, profusely puuctulate, irregularly barred with darker,

silvery below. Body very slender, somewhat compressed, tapering into

the very long and slender caudal peduncle, which is much depressed and

strongly keeled, broader than deej). Xo dermal bony plates ; skeletal

plates not all covered by skin. Post-pectoral plate well developed,

striated. Head shortish, the snout rather blunt. Thoracic processes

well developed, widely div^ergeut, forming a U-shaped figure Dorsal

spines moderate, the anterior diverging to the right or left at various

angles, the posterior more nearly erect. Anal spine large, larger than

tlie dorsal spines. Innominate bone feeble, lanceolate, not carinated,

its edges raised. Ventral spines moderatL', serrulate, tlieir length more

than one-third that of the liead. Gill-rakers long and slender; gill-

membranes free from the isthmus posteriorly. Head 4; depth 5-G.

D. IX, I, 9 ; A. I, 8. L. 3 inches, i^orthern i)arts of Europe, Atlantic

coasts of America, Great Lakes, and northward; a widely distributed

species, found in both fresh and salt water.

(LinnjDUs, Syst. Nat.; Gunther, i, 6: GasttroHteus occidtntalis Cuvior «fe Valenciennes,

iv, 509: Gaateroatcas dckayi Agassiz, Lake Superior, 311 (Massachusetts) : Gastcrofitena

'Brevoort, MSS. Gill, Canadian Naturalist, August, 18(15: type Gasicrostcua occiden-

talis C. &\. =:Gaiilerostcttn puiKjiliuts L. {nvyi), rump; 66c£ov, bone.)
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mhnloam Af^assiz, Lake Superior, 1850, 310: Gastcrostcus concinnus Ricliardson, Fauua
Bor.-Amer. Fishes, 57 (Saskatchewan River and Great Bear Lake ; D. VII-I, 9 ; A. 1, 8)

:

GasI.ero'itcus iiiainciisis Storer, Bost. Journ. Nat. Hist, i, 464 (Maine; D. VII-I, 9; A.

I, 8). Tho two last pei'haps represent a dlsLinut subspecies, distinguished by the

presence of 7 free dorsal spines.)

Subs, braclaypoda Beau.

Similar to pungitius, but tlie ventral spines very short, tlieir lengtli

a little less than one-third that of the head. D. X-I, 10; A. I, 10.

Baffin's Bay to Alaska; abundant.

(Bean, Bull. U. S. Nat. Mus. xv, 129, 1879.)

bb. Dorsal spines about 5, in a right line {Eucalia'^ Jordan).

627. G. iEacOHStanns Kirt.

—

Brook Sticlckbacl:

Males in spriug: jet black, tinged with red anteriorly; females and

young olivaceous, mottled, and dotted with black. Body moderately

elongate, little compressed, the caudal peduncle comparatively stout,

not keeled. Skin smooth, entirely destitute of dermal plates, the skele-

tal plates covered by it. Innominate bone small, lanceolate, covered by

the skin. Space in front of pectorals small ; thoracic processes very

slender and widely separated, (;overed by skin. Gill-membranes some-

what free posteriorly; gill-rakers short. Dorsal spines four or five, low,

subequal, in a right line, a cartilaginous ridge running along the base of

the fin; anal si^ine similar to dorsal spines; ventral spines short and

sharp, serrated. Head 3^; depth 4. D.IV-1, 10; A. 1, 10. L. 2J inches.

New York to Kansas and Greenland, in fresh waters only; abundant

in the Great Lake region.

(Kirtland, Bost. Journ. Nat. Hist. iii. 273, 1841: Gasterosteus mlcropus Cope, Proc.

Acad. Nat. Sci. Phila. 1805, 81: EHCuliainconstans JonXan., Proc. Acad. Nat. Sci.Phila.

1877, 65: Gatita-ontt^is pygiiuEus Agassiz, Lake Superior, 1850, 314, froui Lake Superior

;

this is perhaps a distinct species, differing in the small number of lin-rays ; D. Ill, I,

6; A. 1,6. Eucalia inconstans var. cayufja Jordan, Man. Vert. 1876, 249; specimens

from Cayuga Lake, N. Y., with compressed and elevated body, slenderer tail, and
higher spines : ? Gasterosteus zcillhinisonii Girard, U. S. Pac. R. R. Exp. and Surv. x, 94.)

aa. Gill-membranes not free from the isthmus ; body more or less mailed. {Gasteros-

teus.
)

c. Tail naked, not keeled, t

* Jordan. Man. Vert. E. U. S. Ib76, 248: tyjie Gasterosteus inconstans Kirtland. (cv,

well ; xaAia, nest.)

t Olivaceous brown, darker above; sides spotted with black; belly yellowish; head

3 in length; depth 5 in total length; eye 3^ in length of head; tip of first dorsal

spine not reaching the base of the second. D. 111-1,10; A. 1,7. (G'inrrf. ) William-

sou's Pass, California. This form may differ from G. inconstans in the smaller number
of dorsal spines.

t Several recent writers have indicated their belief that the naked tailed stickle-

backs are simple varieties of the ordinary Sftecies. This nuiy be true, but we ht've

not yet met with distinctly intermediate forms, either on the Atlantic or Pacific coast.
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69§. O. cnicfi'oecplaaltis Glranl.

Olivaceous, silv^^ry below; skin thicklj' punctulate; males blackish in

spring-, with cop])eiy or golden lustre. Body short, deep, moderately

compressed. (Jaudal peduncle rather deep and compressed. Posterior

l)art of body unarmed. Processes from shoulder-girdle below widely

diverging, leaving a triangular area on the breast; naked area in front

of pectorals small. Ventral spines serrate, without distinct basal cusp.

Spines of soft dorsal and anal small. Innominate bone lanceolate, twice

as long as broad. Dorsal spines attached to bony plates, as in G. acu-

Icatus. Head 3; depth 3i|. D. II-1, 11 ; A. I, 8. Lateral plates, 4 to 6.

Pacific coast of the United States, ascending streams, abundant south-

w^ard.

(Girard, Proc. Acad. N.it. S^-i. Pliila. 1854, 13;^ : Gasfcroftieus j9?r?)r)HS and iiio2)ina1us

Girard, 1. c. 147: GaateroHtciis pugvlli, Girard, U. S. Pac. R. R. Surv\ Fish. 92.)

629. G. bBai-tiBeatcss Sliaw.

Closely' related to the i)receding, but rather larger; the innominate

bone triangular, two-thirds as broad as long. Ventral spine with a

distinct basal cusp on its outer edge. D. II-I, 12 ; A. I, 9. Northern

Euroi^e and United States from Cape Cod northward. Considered by

most European writers as a variety of G. aculeatus.

(Shavr, Gen.Zool. iv, 603, 1805; Giiutlier, i, 5: CrafitcrofifeHs gi/mniirtis Ciivier, Rogue

Auiin. : Gasfcroytcus hiiirnn Cuv. et Val. iv, 481: Gastcrosfeiis cuvieri Girard, Bost. .Jouru.

Nat. Hist, vi, 254 ; Gastcrontciis aculeatus tracliurus Goode &Beau, Bull. Essex lust. 1879,

5: Gasterosteus xvhoatlandi Putnam, Proc. Essex Inst. 1837, 4.)

aa. Tail keeled, armed with plates.

630. O. ;atkinsii Beau.

Eeddish, silvery below and with dark bands across the body. Body

slender, as in G. imn(iitius. Lateral plates 15 in number, the i)osterior

very thin, covered by skin. Tail keeled. Ventral spines long, nearly

or quite reaching the vent ; dorsal spines in a straight line. Head 3^

in length; depth 5. D. II-I, 11; A. I, 8. {Bean.) Schoodic Lakes,

Maine.

(Beau, Proc. U. S. Nat. Mus. 1879, 67.)

63 1. O. aculcJltElS L.

—

Common SticJcIehacl: ; Burnfiticlcle.

Dark greenish above; sides silvery, or yellow; membranes of ventrals

often red. Head rather long. Caudal i^eduncle very slender, covered

with i)lates similar to thos(; on the body, and provided with a conspicu-

ous keel. Processes from shoulder girdle below, covering most of the

breast, leaving a narrow n*ked area between them. Oi)ercle finely stri-

ate. Large rugose bony plates on ea(!h side of base of dorsal spines,

the latter joined to them by a hinge and capable of being firmly set, like
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the sjiines of cat-fish. Naked area iu front of pectorals large. Pelvic

bone lanceolate. Ventral spine with a basal cusp. Spines all seriate,

those of anal and soft dorsal small. Head 3^; depth 4 J. D. II-I, 13;

A. I, 9. Lateral plates 33. L. 4 inches. North Atlantic; very abund-

ant on both coasts.

(Liun. Syst. Nut. Giiutlier, i, 4: Gasierosteus nonehoraccnsis Cnv. «fe Val. iv, 502: Gas-

terosteus hiacideatus Stoi-er, Hist. Fisli. Mass. 40; Gas1erosteiishiacideatu.fi et nocebnracensis

DeKay, New York Fauna, Fish. ()5, G3: Gasierosteus nvjer Cnv. & Val. iv, 504; Gas-

ierosteus trachurus Cnv. & Val. iv, 481 : Gasierosteus bisp'uiosas Walbauiu, Artedi Piso.

1792, 450, the oldest Ameiieau name.)

Snbsp. catap2sB*actMS (Pallas) J. & G.

—

Salmon-Tciller ; Sticlclehack.

Extremely similar, but more robust, the body and head a little shorter

and deeper. Caudal keel very strong. San Francisco to Alaska and

Kamtschatka; very abundant northward.

(Gasieracanthus caiapliractus Pallas, M6iu. Acad. Petersb. iii, 325, 1811: Gasierosteus

obolarius Cnv. «& Val. iv, 500: Gasierosteus serraius Ayres, Proc. Cal. Acad. Nat. Sci.

1855, 47: Gubicrosteus hitirmeduis Giiard, Proc. Ac. Nat. Sci. Phila. 185G, 135: Gasier-

osteus inscuJptus Rich. Last Arctic Voyage.)

194.—APELTES DeKay.

(DeKay, New York Fanua, Fish. 1842, 67, nomen nudum: type Gasierosteus quadracus

Mitch.)

Body moderately elongate, somewhat compressed, the back elevated

at the beginning of the soft dorsal fin, thence declining in nearly a

straight line to the tij) of the snout. Tail very slender, not keeled.

No bony dermal plates ; the skin naked. Innominate bones not joined

on the median line but separated, forming a bony ridge on each side of

the abdomen, below which the strong ventral spines are depressible.

Chest mostly bony; bare area in front of pectorals small, but distinct

Gill-rakers rather short. Gill-membranes attached to the isthmus,

without free edge. Free dorsal spines 3, strong, the first the longest,

directed to one side ; the next two directed toward the other side at

different angles; attached spine of dorsal and anal well developed; a

bony ridge on each side of the spinous dorsal, (a, privative; -^/rij,

shield.)

632. A. qcsadraciBS (Mitch.) Brovoort.

Brownish olive above, mottled with darker; silvery below; male

almost black; ventrals with the membrane red in spring. Head 4 in

length; depth 4. Caudal peduncle very long and slender, about 5 iu

length. 1). HI—I, 11; A. I, 8. L. 1* to 2^ inches. Atlantic coii-st of

the United States; ver^^ abundant northward.

{Gasierosteus quadracus Mitch. Trans. Lit. and Phil. Snc. i, 430, 1815: Gasierosteus

ascites Cuv. & Val. iv, 505; Gastcrosleus quadj'acus Giiuther, i, 7.)
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Ordee T.-ACANTIIOrTERI.
[The Spiny-rayed Fishes.)

Cranium normal, symmetrical ; the maxillary bone distinct from the

premaxillary, wliicli forms the border of the mouth. Bones of the

mandible distinct. Gills normal, laminated, rarely' reticulated. Gill-

openings in advance of the pectorals. Opercular apparatus complete.

Basal bones of pectorals not enlarged. Pharyngeals well developed,

the third superior pharyngeal usually largest. Lower pharyngeals

separate or united. Ventral fii s variously placed, often wanting-, nor-

mally thoracic and six-rayed, the first ray spinous. Anterior rays of

dorsal and anal normally developed as spines, but often soft and artic-

ulate. Air-bladder, if present, without pneumatic duct. The most ex-

tensive of the orders of fishes, comprising a great variety of forms.

{uxayOa, spine; -re/xr^, liu.)

{Acanthopicrij<jU, I'liaryn(jO(jnatM, and Anacanthini Giiutber, i, ii, iii, iv, exclusive of

various families. Orders I'crcesoas, Fercomorphi, and Pliaryngognaihi Cope, Traus.

Amer. Phil. Soc. 1870, 456.)

ANALYSIS OF FAMILIES OF ACANTIIOPTERI.

A. Ventral fms abdominal; dorsals two, well sexiarated. (Percesoccs.)

B. Dentition strong; vertebne '24 SpiiyRzENID^, G7.

BB. Dentition feeble; vertebra? more than 24 ; carnivorous Atiierixid/E, G6.

BBB. Dentition feeble; vertebrie24; linniopbagous Mugilidje, 65.

AA. Ventral tins, if present, thoracic or jugular.

C. Ventral region without sucking-disk.

D. Suborbital without bony stay.

E. Ventral fins present, the rays in normal number,* I, 5.

F. Lower pharyngeal bones separate (except in certain Sdwnicke); gills 4,

a slit behind the last.

G. Gill-membranes free from th(^ isthmus.

H. Spinous dorsal transformed into a lainellated sucking-disk, situated

on the top of the head.

EciIENEiniD.E, 70.

HH. Spinous dorsal not transformed into a sucking-disk.

I. Scales small or oltsolete, mostly cycloid; spinous dorsal compar-
atively little devel()i)ed ; caudal

peduncle slender, t the hn widely

forked. t {Scomhriform lishos.)

K. VertebriB more than 24 or 25; no free anal spinis.

L. Spinous dorsal represented by free spines; caudal not forked;

body elongate, fusiloriu.

ELACATIDiE, 71.

* Excejjt in certain StromatcUla', Acanlhunda', and Tcosfeklw.

t Except in Pomaiomidcc, IJIacaiida; and some Utromaividw.
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LL. Spinous dorsal well developed, depressible in a grooTc
— Scales minute or wanting

;
premaxillaries non-pro-.

tractile Scombrid/E, 74..

Scales of moderate size; premaxillaries protrac-

tile NOMEIDyE, 76 (b).

LLL. Spinous dorsal little developed, or not distinguishable

from the soft parts; no finlets.

M. Oesophagus without tooth-like process. Corypii.enid.e, 79.

MM. Esophagus with tooth-like process... Stromateid.e, 77.

KK. Vertebne 25 (24-26); two free anal spines (sometimes obso-

lete).

N. Scales minute or obsolete, cycloid; tail widely forked.

CARANGIDiE, 75.

NN. Scales small, weakly ctenoid; tail little forked.

POMATOMIDiE, 76.

II. Scales well developed, mostly ctenoid ;
* caudal peduncle not

especially slender.

O. Pectoral with the lower rays detached and filiform

;

two short, separated dorsal fins;

head with muciferous system well

developed.

Polynemid^, 68.

00. Pectoral fin entire.

P. Throat with two barbels; dorsals two; scales large.

MULLID^, 90.

PP. Throat without barbels.

Q. Skull cavernous; anal spines 1 or 2; lateral line

extending on the caudal fin; head
scaly; no teeth on vomer.

SCI^NID^, 91.

QQ. Skull not especially cavernous.

R. Anal fin comx>aratively short, with less than 13

1

soft rays; vomer mostly with
teeth. {Perciform fishes.)

S. Scales caducous; dorsal fins two, the first short;

mouth very oblique.

Apogonid^, 89.

SS. Scales adherent.

T. Aual spines 1 or 2; dorsal fins 2; pseudo-

brauchiai small or obsolete.

Peucid^, 85.

TT. Anal spines 3}: or more (rarely obsolete).

U. PseudobranchifB small, covered by the

skin, or obsolete.

V. Vomerine teeth ; lateral line present.

ELASSOMATID.E, 83 {h).

VV. Vomerine teeth none ; lateral line obso-

lete Centrarchid/e, 1S4.

UU. PseudobranchiiB well developed.

W. Maxillary not slipping under i>reor-

bital for its whole length.

* Small or wanting in some Uranoscopida;, Trichodont'idw, and Icosfeidw.

t Except in some Sjjaridiv, Piiacanthidw, Cenirarchida', etc.

t Obsolete in some Serranidcv; more than thi'ee in some CcntrarclddcB.
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tMoutli nearly vortical; aira' fiulonf;;

Avliolo head closely sealy.

Priacaxtiiid^, 8() (/>).

tt Mouth nearly horizontal ; anal tin

rather short Seruanid.e, 8().

WW. Maxillary with its upper edge for its

whole length slipping under the

preorbital Spakid^, 88.

RR. Anal fin elongate; pseudobranehije present;

spinous dorsal little developed.

X. Dorsal spines present; skeleton well

ossified.

Y. Pectoral fins broad, proeurrent for-

wards.

t Body scaly ; slit behind fourth gill

small ; eyes superior.

Ukaxoscopid.e, 103.

tt Body naked ; eyes lateral.

TlUCIIODONTID.E, 10)^.

YY. Pectoral fin narrow, not proeur-

rent; body scaly.

Latilid.i:, 101 (/;).

XX. Dorsal spines obsolete ; skeleton

more or less cartilaginous.

ICOSTKID/E, 101.

GKJ. GiU-membranes united to the isthmus, restricting the gill-openings

to the sides.

Z. Body not elevated ; lateral lino

obsolete ; spinous dorsal short and
weak ; inner rays of ventrals long-

est GOBIID^, 104.

ZZ. Body elevated; lateral line

present ; siiinous dorsal well de-

veloped (Chwtoilonlifonn lishes.)

a. Teeth setiform, in many rows

;

vertical fins densely sealy ; tail

unarmed.

b. Dorsal fin divided.

EpiiirpiDyE, 97.

66. Dorsal fin continuous.

Ch.etodontiDvE, 98.

aa. Teeth incisor-like, in one

row ; tail with 1 or more

spines on each side.

ACANTIIUKID.E, 99.

FF. Lower pharyngeals united. (PharyiKjof/uafhi.)

c. Nasal openings single on each side; scales mostly ct(Mi(>id.

d. Gills ;i-i, last slit small or obsolete
;
psfnuhjbranchiic present; anal

spines 2 Pomackn'tuiD/E, 90.

(Id. Gills 4, a slit Ixdiind the last; pseudobrant-liiic obsoh^te; anal

spines 'i or more.. -CichliD/E, 95.

cc. Nasal openings 2 on each side; anal spines :5; scah^s mostly cycloid.

e. Viviparous; dorsal fin with a scaly sheath; anal rays sK'iuler and

numerous Embiotocidjs, 93.

ev. Oviparous; anal rays rather few.
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/. Teeth villiform; premaxillaries extremely protractile; gills 4. a

slit behind last; pseudobrauchii-o

concealed GERraDzK, i)2.

ff. Teeth not villiform
;
premaxillaries moderately protractile

;
gills

3^; last slit obsolete; psendobran-

chiiB well developed -LAliltiD.E. 1'4.

EE. Ventral fins, if present, with the rays in more or less than the normal

number (I, f)).

h. Anal fin present,

i. Body compressed and elevated; the scales very small, or none.

j. Dorsal spines indistinct.

]c. Ventral rays 4-6 Bkamid.e, 80.

kk. Ventral rays about 15 Lampridid.e, 78.

jj. Dorsal spines well developed; ventrals rays about I, 7.Zexid.e, 81.

ii. Body not specially elevated.

/. Ventrals thoracic (if jiresent).

m. Ventrals Avith more than 5 soft rays ; scales ctenoid ; head
armed.

n. Vent normal Berycid.e, 82.

MM. Vent in front of ventrals; dorsal spines few.

Apiiuedoderid^, 83.

mm. Ventrals few-rayed or wanting; scales small or v/auting.

0. Upper jaw jjroduced into a sword; dentition feeble;

gills reticuhxted.. -XiPHiiD^, 72.

00. Upper jaw not produced; dentition very strong: body
elongate TRicuiURiDyE, 73.

II. Ventrals jugular (if present).

J). Pseudobranchiie i»resent. (Blcuniiform fishes.)

q. Dorsal with many spines, sometimes entirely spinous.

Blennhd.e, 113.

qq. Dorsal with few spines or none.

s. Gill-membranes united to the isthmus.

ZoARCiDJi;, 115.

8S. Gill-membranes broadly united, free from the

isthmus; ventrals none.

CONGROGADIDyE, 116.

888. Gill-membranes separate, free from the isthmus.

t. Ventrals filamentous, at the throat
;
jaws with

teeth OpiiiDiiDiE, 118.

tt. Ventrals none
;
jaws toothless.

Ammodytid^, 69.

JP2>.
Pseudobranchife obsolete.

u. Dorsal without distinct spinous part.

V. Vent at the throat ; ventrals none.

FlERASFERID^, 117.

vv. Vent posterior.

w. Scales cycloid ; caudal fin present.

Gadidji;, 120.

WW. Scales spinous, keeled; no caudal fin;

the tail attenuate.

Macrurid.e, 121.

MM. Dorsal fin with a distinct spinous part,

composed of a few spines; ven-

trals I, 2 ;
gills 3, The gill-mem-

branes broadly united to the

isthmus Batrachid^, 112.



65. MUGILID^, 401

hh. Anal fiunoue; skeleton not ossified; caudal rudimentary, or not in

the line of axis of body.

Tkachypteridje, 100.

DD. Suborbital witli bony stay. (Co^Z/brm, fishes.)

V. Head not mailed.

X. Slit behind fourth gill largo ; body evenly

scaled Chirid^e, 10r».

XX. Slit behind fourth gill small or wanting.

y. Gill-membranes separate, free from

isthmus; ventral fins normally

formed, mostly I, 5.

ScOUPiENID.E, 106.

yy. Gill-membranes broadly joined, at-

tached to the isthmus or not;

ventral fins variously imperfect.

COTTID^, 107.

vv. Head mailed, externally bony.

z. Ventrals few-rayed, close together;

last gill-slit obsolete.

Agonid^, 107 (6).

zz. Ventrals 1, 4, or I, 5, usually wide

apart; last gill-slit large.

Triglid^, 108.

CC. Breast with a sucking-disk.

a. Gill-openings narrow; spinous dor-

sal little developed; sucking-disk

formed of the united ventral fins;

pyloric cceca numerous; subor-

bital with a bony stay.

6. Skin smooth; vertebrte very nu-

merous LlPARIDID^, 109.

M. Skin tubercular; vertebris rather

few CYCLOPTERIDiE, 110.

aa. Gill-openings wide; spinous dorsal

wanting; sucking- disk between

the ventral fins; no pyloric cceca;

body naked.. .Gobiesocid^, 111.

Family LXV.—MUGILID^.

{The Mullets.)

Body oblong, more or less compressed, covered with ratber large

cycloid scales ; no lateral line, but tbe furrows often deepened on the

middle of each scale so as to form lateral streaks. Mouth small, termi-

nal. Jaws with small teeth, or none
;
premaxillaries protractile. Gill-

openings wide, the membranes separate, free from the isthmus. Bran-

chiostegals 5 or G. Gill-rakers long and slender. Gills 4, a slit behind

fourth. PseudobranchiiB large. Two short dorsal fins, well separated,

the anterior with 4 stiff spines, the last one of which is much shorter

than the others; second dorsal long' r than the first, similar to anal;

Bull. Xat. Mus. No. IG 2G
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anal spines 3, rapidly graduatefl ; ventral fins abdominal, not fiir back,

attached to the elongate coracoid bone, composed of one spine and five

rays; caudal f()rli;ed. Air-bladder large, simple. Intestinal canal long.

Peritoneum usually black. Vertebra3 24. Genera 3; species 70-80;

iuhabitiug the fresh waters and coasts of warm regions, feeding on

organic matter contained in mud. A considerable indigestible portion of

the latter is swallowed, and in order to prevent larger bodies from pass-

ing into the stomach, or substances from passing through the gill-open-

ings, these fishes have the organs of the pharynx modified into a

filtering apparatus. They take in a quantity' of sand or mud, and

after having worked it for some time between the pharyngeal bones,

they eject the roughest and indigestible portion of it. The upper

pharyngeals have a rather irregular form; they are slightly arched, the

convexity being directed towards the pharyngeal cavity, tapering an-

teriorly, and broad posteriorly. They are coated with a thick, soft

membrane, which reaches far beyond the margin of the bone, and is

studded all over with minute hornj' cilia. Each branchial arch is i)ro-

vided with a series of long gill-rakers, which are laterally bent down-

wards, each series closely fitting to the sides of the adjoining arch;

they constitute together a sieve admirably adapted to permit a transit

for the water, retaining at the same time every solid substance in the

cavity of the pharynx. {Gunther.)

The MugllidaB, Atlierinidw, ^phyrwnidw, and OpMocephaUdw compose

the group or suborder of Percesoces, thus characterized. Ventral fins

abdominal ; branchial arches well developed, the bones all present ex-

cept the fourth superior branchihyal. Third superior pharyngeal much

enlarged ; lower pharyngeal distinct. Scales cycloid. Pectorals ele-

vated, about on a level with the upper posterior angle of operculum;

spinous dorsal usually present. (Latin, Perca^ a perch ; Esox,, a pike

—

the group being intermediate in its position between the Percoids and

the Haplomi.)

(MiigUidw Giintber, iii, 409, 4G7.)

* Jaws with a series of cilia, but without true teeth
;
part of the stomach muscular,

gizzard-like -- MuGil-, 195.

19-5.—MTOIL Liuu.neus.

{Mullets.)

(Artedi; Liuuaius, Syst. Nat. : type Mugil cejjhalus L.)

Body oblong, somewhat compressed, covered with large cycloid scales.

Head large, bluntish, convex above, scaled. Mouth small. Jaws tooth-
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less, usually provided with short, flexible eilia resembling teeth ; lower

jaw forming an angle at the symphysis. A portion of the stomach mod-

ified to form a muscular gizzard. Species very luimerous, found in

great schools near the shore in all warm regions. (Latin Afiigil, the

ancient name, from miilgeo, to suclc.)

* Atlipose eyelid well developed.

a. Scales medium (40-42 series); sid(»s with dark stripes; aual rays III, 8.

63S. 171. anexacaBaMS Steiudaclmer.

—

California Mullet; Macho.

General form, coloration, and appearance of M. albula, the head

rather longer, broader, and more depressed; interorbital space about

half length of head. Anterior rays of dorsal and anal with small scales,

the posterior part of the fin naked. Eye rather small; the adipose

eyelid very thick. Bluish above; sides silvery, with dark stripes along

the rows of scales. Head 4 ; depth 4. D. IV-I, 8 ; A. Ill, 8 ; Lat.

1. 42. Pacific coast, chiefly south of Point Concepciou ; abundant ; very

close to the next, of which it is probably a variety.

(Steiudacbner, Ichtli. Beitriige, iii, 58, 1875.)

634. M. aibm^a Ij.—Strijicd Mullet.

Bod}' rather elongate, little compressed, subterete. Snout not broad,

moderately depressed. Mouth moderate, the lips thin, the maxillary not

nearly covered by the preorbital ; angle made by the dentary bones ob-

tuse, or nearly a right angle. Space at the cliin between the mandib-

ulary bones oblanceolate, acutish anteriorly. Scales comparatively

small, a few on the dorsal and anal fins. Pectoral fins placed little

above the axis of the body. Coloration dark-bluish above ; sides sil-

very, -with conspicuous darker lateral stripes ; a dusky blotch at base

of pectorals. Head 4?, ; depth 4. 1). IV-I, 8; A. Ill, 8; scales 42-1-3.

Atlantic coast of United States ; very abundant southward, where it

is much valued as a food-fish.

(Liuu. Syst. Nat. : Mur/il pinmicri Bloch, Ansl. Fiseli. taf. 39."): Mu[/il UnealuH Cnv. «fc

Val. xi, Oo: Mucjil Uneatus GJthr. iii, 417: Mu(jil bcrlandieri Grd. U. S. Mex. Bound,

Surv. 20, fig. 1—(ig. 4 represents the young of M. brasiliensi^.)

an. Scales larger (3S series); sides without conspicuous dark stripes; anal rays III. 1),

G3.?. M. brasaSicnsas Ag.— White Mulht; Liza.

Body oblong, rather com|)ressed. Snout moderate. Mouth mod-

erate ; the maxillary mostly concealed under the i)reorbital ; angle made

by the dentaries about a light angle. Space at the chin between the

raandibularies somewhat club-shaped. Scales comparatively large; soft
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dorsal* and anal fins covered with small scales; pectoral fins mostly

naked, inserted high. Coloration blnish above ; the sides silvery, without

conspicuous dark stripes, but with shining streaks along the rows of

scales ; a dusky blotch at the base of the pectoral ; tips of caudal and

soft dorsal blackish. Head 4 ; depth 4. D. IV-I, 8 ; A. Ill, 9 ; scales

38-12; vert. 11 + 13. Cape Cod to South America, and Lower Califor-

nia; abundant; on our Atlantic coast, usually reaching a smaller size

than Mugil alhula.

(Agassiz Spix. Pise. Brazil, 234: Mugil cnrema anrl Mujil ])etrosus Cuv. & Val. xi,

87, 8i>; GUntlier, iii, 431: Mugil lineatas Storer, Hist. Fish. Mass.)

Family LXVL—ATHP:RmiD^.

{Tlie Sllversides.)

Body rather elongate, somewhat compressed, covered with cycloid

scales of moderate or small size. No lateral line ; some scales often

with rudimentary mucous tubes. Cleft of the mouth moderate. Teeth

small, on jaws and sometimes on vomer and palatines, rarely wanting.

Premaxillaries protractile or not. Opercular bones without spines or

serrature. Gill-openings wide, the gill-membranes not connected, free

from the isthmus. Gills 4, a slit behind the fourth. Pseudobranchite

present. Gill-rakers nsually long and slender. Branchiostegals 5 or 0.

Dorsal fins 2, well separated, the first of 3-8 feeble, flexible spines, the

second of soft rays. Anal with a weak spine, similar to the soft dorsal,

but nsually larger. Ventral fins small, abdominal, not far bade, of 1

small spine and 5 soft rays. Pectorals moderate, inserted high. Air-

bladder present. No pyloric coeca. Caudal and abdominal vertebrae very

numerous. Carnivorous fishes, mostly of small size, living in great

schools near the shore in temj^erate and troi)ical seas ; a few species in

fresh water ; nearly all the species have a silvery band along the side.

Genera about 8 ; species 50.

CAtherinidce pt. Giinthcr, iii, 391-407.)

a. Premaxillaries freely protractile (their skin not continuous with that of the fore-

head).

b. Premaxillary narrow, its edge nearly straight ; teeth on vomer.. Atiikrina, 193.

66. Premaxillary broad posteriorly, its edge curved ; no teeth on vomer,

c. Teeth none Leuresthes, 197.

* Dorsal and anal partly naked, pectoral wholly so in specimens from North Caro-

lina; dorsal and anal densely scaly, pectoral mostly scaly in siiecimeus from Acapulco^

Mex., otherwise similar.
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cc. Teeth in bands.

d. Jaws produced in a short beak Labidestues, 198.

(Id. Jaws not produced, the lower short Menidia, 199.

aa. PremaxilLaries not truly protractile (skin of the premaxillaries nicsially continu-

ous with that of the forehead).

e. Teeth in villiforni bauds Atuerixopsis, 200.

ee. Teeth in a single scries, each one bicuspid Atueiuxops, 201.

196.—ATUEE2I]\A Linuaius.

Friars.

(Linuteus, Syst. Nat. xii, 17GG: type Atkerina hcpsetus L.)

Body oblong, compressed. Mouth large, terminal, oblique
j
jaws

about equal, their edges nearly straight 5 maxillary extending to the

front of the eye. Premaxillaries narrow posteriorly, anteriorly protrac-

tile. Villiform teeth in bands on jaws, vomer, and jialatines. Species

numerous, mostly European. {aOzjih-q.^ the ancient name, from d^ij^o, a

barb or spike, from the form of body or the numerous bones; possibly

from aOepi'Ut'', to despise, from their diminutive size.)

63G. A. Carolina Cuv. &, Val.

Very similar to the European A. hciisetus^ but with the head smaller

and the body slenderer. Depth C^ in total length, with caudal. D.

YIII-I, 12 ; A. I, 15. L. 4 inches. South Carolina ; not seen by recent

writers. [Cuv. & Yal.)

(Cuv. & Val. X, 445, 1835.)

CST. A. veliaaa Goode &, Bean.

Snout obtuse, top of head broad and very flat ; cleft of mouth some-

what oblique
;
jaws equal anteriorly ; maxillary extending beyond front

of orbit. Teeth very small in the jaws and on the vomer. The silvery

band occupies the third row of scales, its width less than half the diame-

ter of the eye. Diameter of orbit contained twice in length of head,

greater than interorbital width and more than twice the length of the

snout. Spinous dorsal beginning behind the vertical from the tips of

the ventral fins. Head 3^ in length; depth 4§. D. Y-T, 9; A. I, 10;

Lat. 1. 3G; L. transv. 6J. [Goode & Bean.) Clear Water Harbor, Florida.

(Goode «fc Bean, Proc. U. S. Nat. Mus. ii, 342, 1879.)

197.—LEfJKESTHES Jordan &, Gilbert.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 29: type Aihcrinopsis tenuis Ayres.)

This genus agrees with Menidia in every respect, except that the teeth

are obsolete. But one species is certainly known, {^.aupoq, smooth;

lirOioj, to eat.)

63S. L. tcnoais (Ayres) J. & G.

Clear hyaline green, with the lateral silvery streak very distinct,

wider than eye, on 1^ rows of scales ; edges of scales above bordered by
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dark points. Scales small, smootli, and firm, closely imbricated, tbeir

edges crenate. Maxillary not reaching to pupil. Premaxillary very pro-

tractile, curved, its posterior portion broad. Lower jaw shorter- than

upper. First dorsal tin over front of anal, much nearer base of caudal

than snout. Eye equal to snout. Head4i; depth 5. D. Y-I, 9; A.I,

22 ; Lat. 1. 75. L. 5 inches. Coast of California; abundant in San Diego

Bay.

{Atherinoims tenuis Ayres, Proc. Cal. Acad. Nat. Sci. 1830, 76.)

19§.—I^ABHBJESTMES Cope.

(Cope, Proc. Amer. Phil. Soc. Phila. 1870, 435: typo Chirostoma siccuhim Cope.)

This genus diiiers from 21enidia chietly in the i)rolongation of the jaws,

both of which are produced into a short depressed beak, {/.afic^, a pair

of forceps ; laOiu)^ to eat.)

63r>. 1j. sicculus Cope.

—

Brool: Silvcrside; Sk'qijacJc.

Pale olive- green, translucent; lateral silvery band very distinct,

scarcely broader than pupil, bounded above by a dark line ; back dotted

with black. Body elongate, very slender, compressed. Headlong, flat-

fish above, narrow below. Snout slender, conic. Premaxillaries broad

I)Osteriorly, very protractile, produced forwards, the snout longer than

the large eye. Edge of upper jaw strongly concave. Teeth very slender,

mostly in one series, forming a narrow band in front. Scales small,

thin, with entire edges. Spinous dorsal very small ; soft dorsal short.

Anal fin long; caudal forked
;
i)ectorals moderate. First dorsal inserted

somewhat behind the vent. Head 4i; depth G; eye 3.^ in head. D.

IV-I, 11 ; A. I, 23 ; Lat. 1. 75. L. 3.^ inches. Ponds and sluggish

streams; I\Iichigan to Iowa and Tennes.see; locally abundant; a very

graceful little fish.

{Chirostoma siccitlum Cope, Proc. Acad. Nat. Sci. Pbila. 1865, 81 : Lahidesilics sicculus

Cope, Proc. Amer. Phil. Soc. Phila. 1870, 40.)

199.—MErVflI>3A* Bouaparte.

8Uversides.

{Argijrea DcKay : Basilichtlujs Grd. : LahidesiJies Cojie.)

(Bonaparte, Fauiiaj Italica, about 1840: typo Atherina menidia L.)

Body elongate, more or less compressed. Ilead oblong, compressed.

Mouth small, the gape curv^ed, very oblique, usually not reaching the eye;

* Chirostoma Swaiuson, Classiii. Fishes, etc. 1839, 243 {^ Atherinoides 'BleekeT=: Athcri-

nichthysJileGkev ^=^ Ilvierognathus Grd., alltLcse nouiiual genera based on the same type,

Atherina humholdliana Cnv. &. Val., from Mexico), is distinguished from Menidia by the

very long and strong mandible which protrudes beyond the upper jaw. There arc u

few vomerine teeth, aud the picmaxillary is extremely X)rotractile.
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lower jaw short ; maxillary slii>ping CDtircly niulor pr. orbital
;
jaws each,

with a baud of simple, usually villiforiii teeth, rremaxillaries very freely

protractile*, their spines comparatively long, nearly equal to the eye,

extendiufj backward beneath a fold of skin which connects the bases of

the maxillaries; posterior ])art of premaxillaries broad. No teetli on

vomer or palatines. Scales entire, or -with the edges crenate orlaciniate.

Species numerous, of moderate or sm:dl size, some of them entering

fresh waters. {Mcnidia, an old name of some small silvery fish, from

//7;>-/j, the moon.)

640. m. biSSCB (C. & \.) J. &, G.

Clear trausparent green; sides with a well-defined silvery bind, §

diameter of the eye ; back and chin with large, black dots. Eye large, 3.V

in head, a little longer than snout. Scales firm, their edges strongly

crenate, those on the back laciniate. Upper jaw the longer. First dor-

sal very feeble, over the beginning of the anal, rather nearer the tip of

the caudal than the snout. Distance from first to second dorsal | length

of head. Pectorals reaching ventrals, nearly as long as the head.

Ventrals falling far short of the base of the first dorsal; second dorsal

very short. Teetli short, even, forming a narrow villiform band. Head

4|; depth 5.]. D. IV-I, S ; xV. 1, 22 ; scales 45-7. L. 5 inches. Atlantic

Coast of the United States, chiefly" southward; abundant.

(Athcriiia mcniclin Linn. Syst. Nafc. : Aihcrina ho^ci Cuv. et Val. x, 4G5, 1835 : Alherlna

menidia DcXay, New York Fauna, Fish. 142: Alherliticlithys menidia et iiolala (Jiintlu'r,

iii, 40(5.)

64 8. J^I. vaso'JasBS (Goode & Bean) J. & G.

Silvery streak occupying the lower t\vo-thirds of the third and the

upper two-thirds of the fourth series of scales. Eye 3 in head, as long

as lower jaw, greater than snout and less than interorbital width. Pre-

maxillaries freely protractile; teeth rather strong. Scales laciniate on

the back, nearly entire laterally. First dorsal inserted opi)osite the

space between the anal fin and the vent, nearer base of caudal than

snout. Pectoral about as long as head. Caudal slightly forked, the

lobes equal. Vertical fins excessively scaly. Uead 5; depth 5i| D.

V-I, 7; A. I, 18; scales 48-7. L. 4 inches. Virginia to Gulf of Mexico.

(CltiroNtoma ratjrann Goode *fc IJean, Proc. U.S. Nat. Mu.s. lb7'J, 148.)

642. TM. n<»t:itn (Mitch.) .T. & (i.—Silrcrsidc.

Transparent green, with a lateral silvery band half the width of the

*\Ve have hcen ahlo to verify this character on only a few of tlie foreign Ri)C('iea,

Wo arc therefore uncertain whether the hulk of the species referred hy Dr. Giiuthct

to "Alhcrinichllijjs" belong to Menidia or to Athcrinoima.
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eye ; scales above with spots along their edges, so that their outliues

are clearly defined; chin speckled. Scales with entire edges. Eye large,

3i in head, about as long as the snout. Jaws equal. First dorsal larger

than in 31. hosci, inserted in front of the anal, over the vent, about mid-

way between snout and base of caudal. Distance between dorsals %
length of head. Pectoral scarcely shorter than head, reaching past base

of ventrals, which do not reach the vent or the front of the dorsal.

Body slenderer, and more compressed than in M. hosci. Teeth in few

series, some of them larger. Head 5; depth 6. D. lY-I, 8; A. I, 23;

scales 4G-10. L. 5 inches. Atlantic coast of United States, chiefly

northward; abundant.

{Allieriaa notata Mitchill, Trans. Lit. and PhU. Soc. N. Y. 1814, 446: Atherina notaia

Dek.iy, Now York Fauna, Fish. 141: Atherina menidia Cuv. et Val. x, 4G2: Chlrostoma

noiatum of modt recent writers.)

643. M. beo-yOlina (Cope) J. & G.

Pale olive, with a silver band on 2.J rows of scales. Body stouter than

usual. First dorsal far in advance of second, inserted over the vent,

sligbtlj* nearer base of caudal than snout. Eye large, 3 in head. Man-

dible slightly projecting. Scales not described. Head 44-; depth C.

D. Y-I, 11; A. I, 18. L. 2h inches. Potomac Eiver. {Cope.)

{Chlrostoma hcryllinum Cope, Trans. Am. Phil. Soc. Ib56, 403.)

6S4. M, brasJiBensis (Quoy & Gaimard) J. & G.

Olivaceous, the silvery lateral strii)e less than half the diameter of the

eye ; scales on back covered with dark dots. Scales all entire. Cleft

of mouth reaching to nearly opposite eye. Jaws equal. Teeth not

forming a close band. First dorsal inserted over the front of the anal,

nearer the base of the caudal than the snout. Pectoral as long as the

head, reaching well past root of ventrals, which reach the vent. Eye

Skinhead. Head 4; depth 5. D. I V-I, 9; A. I, 21; scales 40-8. L.

3 inches. Florida to Mexico and Brazil. Described from a specimen

obtained in Saint John's River, Florida.

{^Atherina brasiliensis Quoy & Gairuard, Voy. Uran. Poiss. 832 : Atherina braslUensis

Cuv. & Val. zi, 407: Athcrlnichtliys hranilicnsis Giinther, iii, 404.)

6J 5. H. p«BaaiiBSE3Bse (Goodc & Bean) J. & G.

Silvery streak occupying the fourth and upper half of the fifth row

of scales. Eye 3 to 3i in head, about equal to the snout and the inter-

orbital width. Mouth very protractile; lower jaw long, more than

one-third the length of the head. Scales not described. First dorsal

fin far in advance of the an.il fin, in front of the vent, about midway



66. ATHERINID^ ATIIERINOPS. 409

between base of caudal and snout. Caudal deeply forked, its lobes equal.

Head 4; depth 5. D. V-I, 8; A. I, 15; scales 38-9. L. 4 inches.

Florida. {Goode& Bean.)

{Chirobioma j^eHinsuhv Gooda & Beau, Proc. U.S.Nat. Mus. 1879, 148.)

200.—ATHEKII\OPSflS Girard.

Pescadillo del Rey.

(Girarcl, Proc. Aca'l. Nat. Sci. Phila. 18r)4, 1154: type Alherinopms californiensis Grd.)

This genus differs from Menidia in the non-protractility of the upper

jaw. The spines of the i)remaxillaries are very short, much shorter

than the eye, and they are covered by a skin which is continuous with

that of the forehead, being only capable of such motion as is permitted

by the extension of a fold of skin between the jaws and the frontal

region. Species reaching a considerable size and having importance as

food-fishes. {aOzptvrj, Atherina; o^''-?? appearance.)

64^6. A. caOafoD'EBi^Ba^is Ginu-d.

—

California Smelt.

Translucent greenish, a burnished lateral stripe which is rather

plumbeous than silv^ery, some yellow on the opercles. Body elongate,

little compressed. Maxillary narrow, not reaching to the eye, not slip-

ping uudor the preorbital. Jaws even; teeth small, x)ointed, in narrow

bands; inner series of upper jaw enlarged. Gill-rakers very long and

slender. Scales crenate, somewhat rough, but not laciniate. First dor-

sal large, inserted in front of anal nearer base than snout; second dor-

sal inserted in front of middleof anal, which has a scaly sheath. Pec-

torals nearly as long as head, not reaching to ventrals, the latter half

way to vent. Eye small, 5 in head. Head 4£; depth 5. D. IX-I, 12;

A. I, 23; scales 77-13. L. IS inches. Pacific coast of United States;

very abundant; a food-fish of considerable imi)ortance.

(Girard, Proc, Aca\l. Nat. Sci. Plula. 18r)4, l:M; Girard, U. S. Pac. II. 11. Surv. Fish.

X, 103: Atherimckthya californienaia Giiuther, iii, 40G.

)

20i.—ATIIERIIVOPS Steindachner.

(Stcindaclinor, Icliih. Beitriige, iii, Gl, 187"): ty\w Aihcriiiopsis affinis K.\rG9,.)

Teeth hifid^ arranged in a single row in each jaw. Otherwise as in

Ailierinopsis. One species known, (a^^c/^iv/^, Atherina; w^'', appearance.)

647. A. a(ns:is (Ayres) Steindaclmer.—X(«/f Smdt.

Clear hyaline green, a silvery lateral band, l.J scales wide, narrower

than eye, bordered above by a puri)lish line. Back and sides thickly

punctate. Iris and opercles with bright yellow. Maxillary not reaching
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pupil. Lower jaw slightly shorter than upper. Teeth close-set, iucisor-

like, Y-shaped, the forks divergent; those in lower jaw largest aud most

movable. Eye large, not longer than snout. Spinous dorsal moderate,

inserted over the vent, its origin midway between posterior angle of op-

erele and base of caudal. Pectoral about as long as the head, reaching

veutrals, the ventrals not to vent. Body stouter than in related species.

Scales hrm, crenate. Peritoneum dark. Head 5; depth 4^. D. VI-I, 11;

A. I, 22; Lat. 1. 54. L. a foot. Pacific coast of United States, with

AtJierinopsis californiensis, and equally abundant.

{Aiherinopsis afflnis Ayres, Proc. Ciil, Acad. Na,t. Sci. 1830, 73.)

Family LXVII—SPHYRiENIDiE.

(
The Barracudas.)

Body elongate, subterete, covered with small cycloid scales. Head

very long, pointed, pike-like, scaly above and on sides. Mouth hori-

zontal, large. Jaws elongate, the lower considerably projecting ; upper

jaw uou-f)rotractile, its border formed by the premaxillaries, behind

which are the broad maxillaries. Large, sharp teeth of unequal size

on both jaws and on palatines; none on the vomer; usually a very

strong tooth near the tip of the lower jaw. Opercular bones without

spines or serratures. Gill-openings wide, the gill-membranes not united,

free from the isthmus; gill-rakers very short or obsolete. Branchioste-

gals 7 ;
gills 4, a slit behind the fourth. Psuedobranchife well develoi^ed.

Air-bladder large, bifurcate anteriorly; many pyloric coeca. Lateral

line well developed, straight. Pectoral fins short, placed in or below

the line of the axis of the body ; ventrals I, 5, abdominal, in advance

of the middle of the body ; first dorsal over ventrals, of 5 rather stout

spines; second dorsal remote from first dorsal, similar to anal and oppo-

site to it; caudal fin forked. Vertebne 24. A single genus of about 15

species; voracious pike-like fishes, inhabiting nearly all temperate and

tropical seas.

{Sphyroinkla: Giiutlier, ii, 334-*341.)

20a.—SPBIFRiEIVA Blocli.

Barracudas.

(Artedi; Bloch, lolitli. : type i?sox sj)%j-a'H a Gmel.)

Characters of the genus included above. {a<fopav>a^ the ancient name,

"hammer fish," fi-om fj-^D/Jtf, a dart.)

* Pectorals not reaching nearly to front of dorsal.
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G48. S. argeE^ferj. did.—Barracuda.

Brownish, with bhiish lustre; belly white, scarcely silvery. Body

elongate, little compressed. Lower jaw much produced, fleshy at tip.

Eye 10 in head. Maxillary not reaching- front of eye; about 3 in head.

Teeth moderate, little compressed. Spinous dorsal inserted a little

nearer snout than caudal, just iu front of ventrals, well behind tlie end

of the pectorals, which are a little longer than the ventrals and less

than one-tenth the total length. Scales very small. Uead 3'}; depth

7i. D.V-1, 9; A. I, 8; scales in 23S series, lOG in the lateral line.

L. 3 feet. Pacific coast, from San Francisco southward; abundant; an

important food fish.

(Girani, Proc. Acad. Nat. Sci. Phila. 1854, 144; Steiudacliucr, Ichtli. Beitr. vii, 1;

Giiiitlier, ii, ;538.)

6J9. S. spct (Haiiy) Lacepede.

—

Barracuda.

Olivaceous, silvery below
;
joung with dusky blotches across the back

and along the lateral line. Body rather slender, with rather large

scales. Maxillary not reaching eye; 2^ in head. Teeth moderate.

First dorsal inserted slightly in front of base of ventrals, nearly midway

between snout and base of caudal, much behind the end of the pectorals.

Space between dorsals about one-sixth of the total length. Pectorals

about as loug as ventrals, 12 in total length. Eye 8 in head. Lower

jaw with a fleshy tip. Head 3; depth 8. D. V-I, 9; A. I, 9; Lat. 1.

130-150. L. 24 inches. Cape Cod to the Mediterranean (the common

European species) ; not rare on our coast.

{Eaox upet Haiiy, Eucyclop. Method. Poiss, iii, 7187: Sjthi/rwua vulgaris Giiiitlior, ii,

334: Eaox Hphyra'im GirnA. Syst. Nat. 1389: Lac6pede, llist. Nat. Poiss, v, 3-2ii: 1 Spky-

ranin borcalia DeKay, New York Faiiua, Fisli. 3D: Splnjrwna horcalis Goode & Bean,

Proc. U. S. Nat. Mus. 1871), 140. IMore than one species has beeu conrouiided under

the above uaines.)

*" Pectoral reaching front of spinous dorsal.

6.?0. S. guaguaGaclao Cuv. & Val.

Origin of first dorsal fin in front of the middle of the body, more or

less in advance of tlie tip of the pectorals. Ventrals iu front of the

dorsal. Fifth dorsal spine midway between tip of snout and base of

caudal. Pectoral as long as postorbital part of head. Interspace be-

tween dorsals 5^ in length. Eye G in head. Opercle with 2 points.

Head3|; depth 7. D. V-I,9; A. II, 8; scales 14-110-17. L. 18 inches.

Cape Cod to Florida and Cuba. {Goode dj Bean.)

(Cuv. & Val. iii, 34*2; Goode & Bean, Proc. U. S. Nat. Mus. 187U, 146: Spliyrana

(juaguanchv Poey, Mcmoriaa, ii, lOG.)



412 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

651. S. piCMda Blocli »& Schneider.

—

Piciida ; Barracuda.

Origin of first dorsal opposite ventrals, far in advance of the middle

of the bod}', at the tip of the pectorals. Interspace between dorsals one-

fifth of total length. Pectoral fins one-eleventh of total length. Scales

large. Head Sj in total length; depth 7|. D. V-I, 9; A. I, 9; scales

9-83-15. Vertebrae 12 + 12. L. 3^ feet. {Gilnther.) West Indies,

north to Florida.

(Bloch & Scbneider, 1801, 110: Sphi/raina barracuda Cnv. & Val. iii, 343; Giintlier,

ii, 33G; Goode & Bean, Proc. U. S. Nat. Mus. 1879, 14G.)

Family LXVIII.—POLYNEMIDJE.

[The Thread-fins.)

Body oblong, compressed, covered with rather large scales, which are

feebly ciliated or smooth; lateral line continuous, extending on the cau-

dal fin. Head entirely scaly ; snout conic, projecting over the horizontal

mouth, which is rather large, the maxillary extending to beyond the eye.

Eye lateral, anterior, large, with a largo adipose eyelid. Villiform teeth

on jaws and palatines and usually on vomer also. Pseudobranchise con-

cealed. Branchiostegals 7. Gill-membranes sei^arate, free from isth-

mus. Gills 4, a slit behind fourth. Dorsal fins 2, well separated, as

in the Percesoces, the first of about 7 feeble but rather high si)ines, the

second rather larger, of soft rays. Anal fin similar to the soft dorsal,

sometimes larger; caudal fin widely forked; second dorsal, anal, and

caudal fins usually covered with small scales ; ventrals I, 5, thoracic,

but placed well behind the pectorals; pectoral fins moderate, placed

low, divided into two parts, the lower and anterior portion composed

of several filiform articulated apjiendages, free from each other, organs

of touch. Bones of skull with a well-developed muciferous system, as

in Sciccnidw. Basis cranii double, with tube
;
post-temporal bifurcate

;

scapula with median foramen; superior j)haryngeal bones 4, third

largest, narrow, directed forward. Basal j)ectoral bones divided ; two

normal, supporting the fin, one longitudinal without rays, and one a

plate on the coracoid, supporting elongate rays. Stomach coecal, with

a few pyloric appendages. Air-bladder various, sometimes wanting.

Vertebra? 24. Genera 3 ; species 25. Troj)ical seas. A singular grouj),

in some respects intermediate between Sciwnidce and Mugilidcc, but not

closely related to any other of our fishes. Most of them are valued as

food fishes.

{Pohjnemidcc Giinther, ii, 319-333.)

a. Vomer witli teotli
;
preopercle serrate ; anal fin not much larger tlian second dor-

sal POLYXEMUS, '203,
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203.—POL.YiliEI»IUS Liunajns.

{Trivhidion Klein; Gill.)

(Linn. Syst. Nr.t. : type rolyiicmus 2)(iradiswi(s L,'nui.)

Teeth in villilorm bauds on botb jaws, vomer, palatines, and ptery-

goids. Preopercle shaqjly serrated on its posterior margin, its angle

with a scaly flap. Scales rather small, finely ctenoid. First dorsal

with 7 or 8 feeble, rather high spines, the first and last short. Soft

dorsal and anal fins about equal to each other; pectoral filaments 3 to

9. Pyloric cceca in great number. Species numerous in warm seas.

{-oXur^ many; ^i^/za, thread; from the numerous pectoral appendages.)

* Pectoral apiieiuhiges 7.

649. P. pBtaiiiicri (Lac.) Gthr.

Silvery; pectoral fins black. Maxillary extending backwards past

eye to base of mandible. Pectoral filaments about as long as the fin.

Spinous dorsal high ; soft dorsal similar to anal, its last ray produced.

Head 3i in length; depth about 3^. D. VII-I, 12; A. II, 13; scales

U-58-10. West Indies; occasional on our South Atlantic coast.

{PolydaeUjlus phtmkri Lac. v, pi. 14, f. 3; Giiuther, ii, 321: Triclddion plumieri Gill,

Proc. Ac. JNat. Sci. Pliila. 1861, 279.)

** Pectoral aiipeudages 8.

650. P. octofilDS (Gill) J. & G.

Silvery, vertical fius puuctulated with black; pectoral fins black.

Pectoral filaments short, reaching middle of interspace between dorsal

fins. Maxillary 2^ in length of head. Eyes large, about 4 in head.

Head 3| in length; depth about 3^. D. VIII-I, 11; A. II, 14; scales

C-60-10. New York ; one specimen known.

(Trichidion octofiUs Gill, Pioc. Acad. Nat. Sci. Pbila. 18G1, 280.)

651. P. octozarnitis Grd.

Brownish, sides silvery; fins white. Pectoral filaments very long, the

longest reaching past the front of the anal fin. Eye 4 in head. Head

3^; depth 3.^. D. VIII-I, 12; A. II, 13; scales 6-01-10. {Girard.)

Florida to Texas.

(Girard, Proc. Acad. Nat. Sci. Pbila. 1858, 167; Giinthor, ii, 320; Trichidion ocUm

nemus Gill. Proc. Acad: Nat. Sci. Phila. 1861, 286.)
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Family LXIX.—AMMODYTID^E.

The Sand Launces.

Body elongate, compressed, covered with small cj'cloid scales. Head

long. Mouth rather large, nearly horizontal, the lower jaw consider-

ably projecting, the symphysis produced. Ko teeth in jaws. Gill-

openings very wide; gill-membranes not united, free from the isthmus.

Branchiostegals G to S. Pseudobrauchife large, lamellate. Gill-rakers

long and slender; gills 4, a slit behind the fourth. Opercles well de-

veloped, witliout spines or setratures. Eye moderate. Premaxillaries

very protractile. Maxillaries long and slender. Lateral line running

along side of back. Spinous dorsal absent (or represented by a few

weak spines); soft dorsal very long and low, fragile, extending from

behind the head to near the base of cavidal. Caudal fin small, forked.

Anal similar to dorsal, but smaller. Vent somewhat behind middle of

body. No ventral fins. Pectoral fins inserted low. No air-bladder.

Pyloric coeca usually 1. Genera 4, species 8. Small fishes swimming in

large schools and often burying themselves in the sand. Found along

the coasts of northern regions.

{OphidiidcB group Aimnodijiina Giinther, iv, 384-388.)

* Body with many transverse, oblique folds; a longitudinal fold of skin along sides

of belly; vomer unarmed.

rt. Dorsal tin without spiiies Ammodytes, 204.

aa. Dorsal lin preceded by 7 small free spines AuGYKOTiENiA, 205.

204.-AMMODYTES Linnreus.

Sand Launces.

(Artedi ; Linn. Syst. Nat. : type Ammodijtes tohianus L.)

Body elongate, lanceolate, the skin with many transverse folds run-

ning obliquely downward and backward, the small cycloid scales

mostly placed in cross-series between them. Lateral line concurrent

with the back. A fold of the skin along each side of the belly. Yomer

not armed with a bicuspid tooth. Color silvery. Vertebra? G3. {ap-nix;^

sand; duw^ to dive.)

652. A. aBnertcaBBMS DeKay.

—

SaiulLaunce; Sand Ed; Lant.

Olivaceous above, silvery below ; sides with a steel-blue stripe. Pec-

toral fins much longer than snout, reaching front of dorsal. Lateral

folds 125-130. Depth equal to length of mandible, which is 2^ in head.
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Head 42; depth about 10. D. GO; A. 28. Newfoundland to Cape Hat-

teras, abundant. Scarcely dilTerent from A. tohianus of Europe.

(DcKuy, Now York F;iuua, Fish. 184'i, 317; Giiuther, iv, 366; Storer, Hist. Fish.

Mass.

)

653. A. porsonatMS Grd.

—

Sand Laxnce.

Clear hyaline green ; sides silvery. Pectoral fin half lengtli of head,

reaching past the front of the dorsal. Lateral folds 130-150. Head 4A

;

depth 0. Eye 2 in snout, (! in head. D. 54; A. 24.
^
L. G iuchcs.

Monterej' to Alaska, very abundant; probably also a variety of A.

tohianus.

(Giijinl, Proc. Ac. Xat. Sci. Phila. 1856, 137; Guutber, iv, 387.)

651. A. alascantis Cope.

Dorsal inserted above middle of pectoral. Maxillary reaching front

of orbit. Mandible less than depth of body. Head 4i ; depth 9. Eye

2 in snout, G in head. Lateral folds 182. D. G2; A. 31. L. 6 inches.

Sitka, Alaska. (Cope.)

(Cope, Proc. Am. Phil. Soc. 1873. Probably also a form of J. tohtanun.)

655. A. <lu9)aiis Keinh.

Skin with about 150 very distinct folds. Dorsal fin inserted over

posterior tbird of pectoral. Head G; depth equalling length of inaudi-

ble, 2^ in length of head. D. G5; A. 34. Cape Cod to Greenland.

(
Gilnther.

)

(Reiuhaidt, Dausk. Vidousk. Selsk. Afhandl. 1838, 132; GUnther, iv, 387.) .

205.—ARGYROT^WIA Gill.

(Gill, Cat. Fish. East Coast N. Amer. 1861, 40 (not eharacterized) : type Ammodi/tes

vittatus Dclvay.)

This genus is supposed to differ from Amniorlytes in the presence of a

rudimentary spinous dorsal, composed of about 7 minute free spines.

{upyoprx;, silvcr; zaivta^ ribbou.)

656. A. viltata (DoKay) Gill.

Greenish olive above, with a broad silvery band along the sides, which

is margined above with blackish ; silvery below. Body oblong, some-

what compressed, slender. Head small and pointed, flattened and

grooved above, compressed beneath. Eyes large. Snout terminating

in a bifid tip. Mouth rather large, protractile, toothless. Lower jaw

longest. D. VJI, 54; A. 28. Sag Harbor, New York. (DeKay.) It

has not been seen since its description by DeKay, and its existence

is extremely doubtful.

{Jmmodi/tes vittatus DcKay, New York Fauna, Fish. 184'2, 3*8.)
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Family LXX.—ECHENEIDID^.

{The Eemoras.)

Body fusiform, elongate, covered with minute, cycloid scales. Mouth

wide, with villiform teeth on jaws, vomer, palatines, and usually on

tongue. Premaxillaries not protractile. Lower jaw projecting beyond

ui)per. Spinous dorsal modified into a sucking-disk, which is jjlaced on

the top of the head and neck, and is composed of a double series of

transverse, movable, cartilaginous plates, serrated on their posterior or

free edges. By means of this disk these fishes attach themselves to

other fishes or to floating objects, and are carried for great distances in

the sea. Opercles unarmed. Pectoral fins i>laced high; ventral fins

present, thoracic, and close together—I, 5; dorsal and anal fins long,

without spines, opposite each other; caudal fin einarginate or rounded.

Branchiostegals 7. Gills 4, a slit behind the fourth; gill-rakers short;

gill-membranes not united, free from the isthmus. Pseudobranchite ob-

solete. Several pyloric appendages. No air-bladder. No finlets. No

caudal keel. YertebraB more than 10 + 14. Genera 2; species about

10, found in all seas, all having a very wide range.

{Scomhridcp. part : genua Eclieneia Giiuther, ii, 376-385.)

a. Rays of pectorals normal Echeneis, 206.

aa. Rays of pectoral fins stiff, broad, osseous
,

Rhombocuirus, 207.

206.—ECHEi\EIS Liuuseus.

(Artedi; Linn. Syst. Nat.: type Echeneis naucrates L.)

Pectoral rays soft and flexible. Characters otherwise included above.

[t/jvT^cqy an ancient name, from e^"*} to hold back; vau?, a ship.)

a. Body very slender ; vertebrae 14 -f 16. (Echeneis.)

057. E. naucrates L.

—

Pegador.

Brownish; belly dark like the back, as usual in this family; sides

with a broad stripe of darker edged with whitish, extending through

eye to snout; caudal black, its outer angles whitish; pectorals and ven-

trals black, sometimes bordered with pale; dorsal and anal broadly

edged with white anteriorly. Body elongate, subterete, slender. Disk

long. Dorsal and anal fins longer than the disk; inner rays of ventral

fins nirrowly adnate to the abdomen; caudal becoming emarginate with

age. Yertebrte 14+ lG. Yertical fins low; pectorals 2- length of head,

rather long and acute. Lower jaw projecting, with the tip flexible.
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Maxillary barely reacliiiig vertical from nostril. Head 5J in length

;

disk 3|; width between pectorals about 7^. D. XXI-XXV—32-41

;

A. 34 (32-38). In all warm seas, north to Cape Cod and San Francisco.

(Liun. Syst. Nat.; Giiuther, ii, ;?84 : Lepteehencis naucrates Gill, Proc. Acad. Nat.

Sci. Pliila. 1864, GO. EcluufiH naiicrateoides Ziiieuw, Nova. Acta. Acad. Sci. Imp. Petro-

pol. iv, 279, Leptechentis naucralcotdcs Gill, Proc. Acad. Nat. Sci. Phila. 1864, 61, Ech-

encis albicauda Mitch. Amer. Monthly Mag. ii, 244. Echcneis lineata Holbr. Ichth S. C.

1860, 102, and Echeneis holbrooki, Giiuther, ii, 382, are names applied to specimens with

the disk comparatively long, but with only 21 lamina3.)

aa. Body rather robust ; vertebrcC 12 -j- 15. (Tiemora* Gill.)

h. Dorsal rays about XVIII-23.

658. E. rcniora L.

—

Bemora.

Uniform dark brown. Body and tail comparatively robust, the latter

compressed. Pectoral fins rounded, short, and broad, their rays soft

and flexible; ventral fins adnate to the abdomen for more than half

the length of their inner edge. Tip of lower jaw not produced into a

flai). YertebriB 12 + 15. Head broad, depressed Disk longer than

the dorsal or anal fin. Maxillary scarcely reaching front of orbit.

Caudal lunate; vertical fins rather high; pectoral f length of head.

Head 4; disk 2f ; width between pectorals S^. D. XVlII—23; A. 25.

Warm seas, north to New York and San Francisco, usually found at-

tached to large sharks.

{Eclieneis remora L. Syst. Nat. : Ecliene'is jacoboea Lowe, Proc. Zool. Soc. London, 1839,

89: Echeneis remora Giinther, ii, 378: Beinora jacohoca Gill, Proc. Acad. Nat. Sci, Phila.

1862, 239.)

aa. Dorsal rays about XVI-30. (Uemoropsis Gill.) '

659. E. bracliyptcra Lowe.

Light brown, darker below; fins paler; body robust, the greatest

depth nearly twice the length of the short pectoral fins; disk shorter

than base of dorsal, rather broad; upper jaw angular. Caudal nearly

truncate. Head nearly 4; width between pectorals C^. D. XVI—30;

A. 2C. Warm seas, north to Massachusetts.

(Echeneis hrachijptera Lowe, Proc. Zool. Soc. Lond. 1839, 89: Echeneis quatuordecetnlam-

iiiatus StoriT, Hist. Fish. Mass. 400: Echeneis hrachijptera Giiuther, ii, 378: Eemoropais

bruchypterus Gill, Proc. Acad. Nat. Sci. Phila. 1864, 00.)

207.-RBIOMBOCH1RUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 88: type Echeneis osteochir Cnv.)

This genus agrees with Remora in every respect excepting the struc-

ture of the pectoral fins. These are short and broad, rhombic in outline,

*Gill. Proc. Acad. Nat. Sci. Phila. 1862, 239: type Echeneis remora L. {Remora, an

ancient name, "holding back.")

Bull. Nat. Mus. No. IG 27
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the rays all flat, broad and stiff, being partially ossified, althougli showing

the usual articulation ; upper rays of pectoral broader than the others.

One species known. (/Jw/z/So?, rhomb 5 -^itp^ hand.)

660. K. OSteocllir (Cuvier) Gill.

Light brown; underside of head, ventral line, part of ventrals and a

spot on pectorals pale. Mouth very small, maxillary not nearly reaching

to the line of the orbit. Disk very large, broader and rougher than in

Ucheneis remora, extending forwards beyond the tip of the snout. Cau-

dal fin emarginate, with rounded angles. Head 4§ in length; disk 2|;

width between pectorals 5. D. XVIII—21 ; A. 20; P. 20. West Indies,

north to Cape Cod; parasitic on species of Tctrapturus.

{Echencia osteochir Cuvier, Regue Aiiim : Echencis osteochir Giinther, ii, 381 : Echeneis

tetrapturorum Poey, Memorias, ii, 25G.)

Family LXXI.—ELACATID^.

{The Crab-eaters.)

Body elongated, fusiform, subcylindrical, covered with very small,

smooth scales. Head rather broad, low, pike-like. Mouth rather wide,

nearly horizontal, the maxiUary about reaching front of eye; both

jaws, vomer, palatines, and tongue with bands of short, sharp teeth;

lower jaw longest. Premaxillaries not protractile. First dorsal repre-

sented by about eight low, stout, equal, free spines, each spine depressi-

ble in a groove; soft dorsal long and rather low, somewhat falcate, sim-

ilar to and nearly opposite the anal; two weak anal spines, one of them

free from the fin; ventrals thoracic, I, 5; caudal fin forked; no caudal

keel; nofinlets; no sucking-disk; no air-bladder. Branchiostegals 7.

Pyloric cceca branched. Vertebrae more than 10 + 14. A single genus

with probably but one species, a large, strong, voracious fish, found in

all warm seas. {Scomhridce part, genus Elacate, Giinther, ii, 375.)

20§.—EL.ACATE Cuvior.

(Cuvier, Regue Anim. ed. 2d, 1829: type Elacale malabarica Cnv. ^^Gasterosteus

canadus L.)

Characters of the genus included above. (;jAaxd->j, a spindle or an

arrow, from the form of the body.)

661. E. Canada (Linn.) Gill.

—

Crab-cater ; Cobia.

0\\XQ brown, sides with a distinct broad band of darker, and a less

distinct band above and below it; below silvery. Head much depressed.

Mouth moderate, the short maxillary reaching front of orbit. Pectorals

broad and falcate ; caudal deeply emarginate, the upper lobe slightly
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the longer. Lateral line wavy and irregular, descending posteriorly.

Head 4^ in length; depth 5§. D. VIII-I, 2G; A. IT, 25. L. 5 feet.

In all warm seas, occasional on our Atlantic coast in summer.

{Casferonti'm caiiadtis Liuii. Syst. Nat. : Elacate atlanticus Cuv. & Val. viii,334: Elacate

nigra Giinther, ii, 375 ; Holbrook, Ichth. S. Car. 97.)

Family LXXIL—XIPHIID^.

(
The Sword-fishes.)

Scombroid fishes of great size, with the body elongated, naked or

covered with rough rudimentary scales, and the upper jaw very much

prolonged, forming a "sword," which is composed of the consolidated

vomer, ethmoid and premaxillaries. Teeth small and rudimentary, or

wanting. Dorsal tin long, usually divided in the adult, continuous in

the young, without diflerentiated spinous part, the posterior portion

much smaller than the anterior. Anal fin similarly divided in the

adult. Caudal peduncle slender, keeled. Ventral fins thoracic, incom-

plete or entirely wanting. Caudal tin widely forked in the adult. Gills

of peculiar structure, the lamina? of each arch joined into one plate

by reticulations. Gills 4, a slit behind fourth
;
gill-membranes separate,

free from isthmus. Pseudobranchiiie present. Branchiostegals 7. Air-

bladder present. Pyloric coeca very numerous. Very young individuals

diflering much from I he adults; the tins high, both jaws prolonged into

a beak, and the head armed with long spines. Genera 3; species about

5; powerful tishes, inhabiting the open seas, most of them valued as

food. [Xiphiidcc Guuther, ii, 511-514.)

a. Ventral fins entirely wanting ; teeth none. (Xiphiince) Xiphias, 209.

aa. Ventral fins present ; teeth small. {Illfitiophorinw.)

b. Ven tral rays united into one ; dorsal fin low Tetrapturus, 210.

bb. Ventral rays three j dorsal very high Histiophorus, 211.

209.—XIPMBAS Linnaius.

Sword-fishes.

(Linn. Syst. Nat. : type Xiphias gladius L.)

Sword-fishes without teeth and without ventral fins. Body somewhat

compressed. Dorsal fins 2, the anterior beginning opposite the gill-

openings, falcate and elevated, its height rather less than that of the

body ; second dorsal very small, on the tail, opposite the small second

anal. In tlu? young, teeth are present and the two dorsal fins are con-

nected, the fin being elevated as in the species of nistiophorus. First

anal similar to first dorsal, but smaller, less falcate, and far behind itj
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pectoral fins moderate, falcate. Skin naked, more or less rough, es-

pecially in the young, which have rudimentary scales. Sword flattened.

Caudal keel single. Intestines long, sinuous. Air-bladder simjjle. Pel-

vic arch obsolete. Fishes of great size, reaching a weight of 300 to 400

pounds, the flesh valued for food. (,f t^fm?, the ancient name of Xiphias

gladius, from ^cfog, a sword.)

662. X. gladiaas L.

—

Common Sword-fish.

Very dark bluish above, dusky below; "sword" almost black above,

below lighter. Cleft of mouth extending beyond eye. Head about 2^;

depth about 5J. Snout 3 in length. D. 40-4; A. 18-14. Yert. 14 + 12.

Atlantic Ocean, on both coasts ; also in the Pacific, north to the Santa

Barbara islands.

(Linn. Syst. Nat. ; Giinther, ii, 511 ; Storer, Fish. Mass. 1867, 71.

210.—TETKAPTTUBUS Rafinesque.

Spear Fishes.

(Rafinesque, Indice d'lttiol. Sicil. 1810, 30: type Tetrapturus ielone Raf. of tlie Medit-

erranean. )

Sword-fishes with small teeth in the jaws and on the palatines, with

the ventral tins represented each by a single spine, and with the dorsal

fin not greatly elevated, divided in the adult, its height not greater

than the depth of the body. Body much compressed. Skin with rudi-

mentary embedded scales; sword rounded; caudal keel double. Air-

bladder sacculated. Vertebrje 12 -f 12. Intestine short, straight.

(rsr/ja, four; rrrepdv, wing; <Tvpd, tail, from the wing-like caudal keels.)

663. T. a.mi<AiisFoej.—Bill-fish ; Spcar-fish; Aguja Blanca.

Dark blue above ; whitish beneath ; fins dark blue. I^Tape elevated,

the greatest depth of the body opposite the opercle. Eye midway be-

tween opercle and tip of lower jaw. Dorsal inserted in front of base of

pectorals. Caudal forked at an angle of 70 to 80 degrees. Head (to

end of upper jaw) 2|; depth 7-8. Length of caudal lobes 4J. D. Ill,

39-6 ; A. II, 13-G. Length 7 to 8 feet. {Poey.) Cape Cod to West

Indies ; not rare on our coast.

(Poey, Mem. ii, 237: ? Tetrapturus helone Raf. Histlophorus ielone Giinther, ii, 513.)

664. T. aniiplais Poey.

—

Agvja de Casta.

Color dark blue
;
paler below, with bluish cross streaks. Body stouter,

more convex at the nape, the greatest depth being behind the oper-

cle. Caudal forked at anangle of 90 to 100 degrees. Dorsal inserted
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rather behind base of pectorals. Head 2| ; depth 5. Length of caudal

lobes 3^. D. Ill, 38-7; A. II, 13-7. Length 8 feet. {Poey.) West In-

dies, north to Florida
;
perhaps a form of the preceding.

(Poey, Memorias, ii, 24:i.)

211.—IIISTIOPIIOKUS Lacdpl^de.

Sail-Jishes.

( /stiop7^arMS Lac^p^de, Hist. Nat. Poiss. iii, 1802,374: type Istiophorus glaMfer Lac.=
SconibiT (jladlus Broussonet.)

Sword fishes with small teeth on the jaws and palatines, with the ven-

tral fins present, of 2 or 3 rays, and with the dorsal fins extremely Mgh,

contiguous, its height much greater than that of the body; anal fin

divided. Body slender, much compressed, covered with elongate scales.

Intestines short, nearly straight; air-bladder sacculate. The sword is

usually shorter than in Xiphias, and the lower jaw more developed.

The skin is also rougher. Large fishes of the warm seas. {Iffnoyj sail;

<popio)^ to bear.)

665. II. i^ladius (Brouss.) Gthr.

—

Sail-fish.

Membrane of dorsal fin with numerous small spots. Dermal produc-

tions lanceolate. Upper profile of head descending in a straight line.

Snout longer than the rest of the head. Head 4 in total length ; depth

7 or 8 in the same. D. 46-7 ; A. 10-7; V. 2. Vertebrae 14-|-10. {Giin-

tlier.) Atlantic and Indian oceans ; occasional on our coast.

(Scomber gladius Brouss. Mem. Acad. Sci. 1786, 454 ; Giintlier, ii, 513 : Histiophorus

indicus Cuv. &, Val. viii, 293 : Histiophorus ainericanus Guv. & Val. viii, 303.)

Family LXXIIL—TRICHIURID^.

(The Sair-tails.)

Scombroid fishes with the ventral fins imperfect or wanting and the

spinous and soft parts of the dorsal not differentiated. Body extremely

elongate, compressed, naked. Mouth wide, the jaws armed with strong

unequal teeth. Premaxillaries not i)rotractile. Pseudobranchise pres-

ent. Gills 4, a slit behind the fourth
;
gill-membranes separate, free

from the isthmus. Lateral line present. Dorsal fin very long, low,

usually continuous, the rays all similar. Caudal fin small or absent; if

present, forked. Anal fin very long and low, sometimes scarcely rising

above the surface of the skin. Ventrals thoracic, rudimentary or want-

ting. Vertebrai of abdomen and tail in greatly increased number. Air-

bladder present. Pyloric coeca numerous. Genera about 5 ; species 12,
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iu the tropical seas. Yery close to the Scomhridce, from, which group,

as here understood, the TricMuridce differ chiefly in the non-differenti-

ation of the dorsal spines. {TricMuridce part; Giinther, 342-349.)

* No caudal fin ; tail tapering to a point ; dorsal fin single ; no ventral fins.

Tkichiurus, 21-2.

212.—TKICHIIJRUS Linnajus.

Hair tails.

(Lejyturus Avtedi; Gill.)

(Liunseus, Syst. Nat. xii, 176G: type Trichiurus lepiurus L.)

Body extremely elongate, band-like, the tail very slender, tapering to

a fine point, without caudal fin. Head long, with a very wide mouth,

the jaws armed with unequal and very strong teeth ; upper jaw with

about four long, strongly compressed barbed teeth ; teeth on the pala-

tines, none on the vomer. Lower jaw longest, preorbital covering cleft

of mouth i^osteriorly. Dorsal fin single, low, occupying the whole of

the back, the spines not distinguishable from the soft rays ; anal very

long, its base more than half the length of the body ; composed of de-

tached spines, which are very short, nearly hidden in the skin, the ante-

rior directed backwards, the posterior forwards ; ventral fins wanting

or reduced to small, scale-like appendages
;
pectorals small. No scales.

Lateral line decurved, concurrent with the belly. Vertebrce 39 + 120.

Color silvery. Voracious fishes of the high seas; reaching a consider-

able size, (rpucov, a little hair; vdpd, tail.)

a. Ventral fins entirely wanting in the adult. (Trichiurus.)

666. T. lepturus Linn.

—

Hair-tail.

Uniform brilliant silvery ; dorsal dark-edged. Snoutlong and pointed,

about as long as pectoral ; maxillary reaching nearly to pupil, concealed

by preorbital. Head about 7J in length; depth about 10. Eye 2 in

snout. D. 135; A. about 100. Warm seas, north to Yirginia and

Lower California.

(Linn. Syst. Nat. xii; Giinther, ii, 346.)

Family LXXIV.-SCOMBRID^.

{The Ilaclcerels.)

Body elongate, not much compressed, covered with minute cycloid

scales, or else wholly naked; the scales anteriorly sometimes forming a

corselet. Lateral line present, its course undulate. Head subconic,
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pointed anteriorly. Moutli ratlier large; premaxillary not protractile

;

maxillary without supplemental bone; jaws wdth sliarp teeth, large or

small. Vomer and palatines toothed or not. Preopercle entire; opercle

unarmed. Gill-openings very wide, the membranes not united, free from

the isthmus. Gill-rakers usually long. Pseudobranchiai present, large.

A slit behind fourth gill. Branchiostegals 7. Dorsal fins 2, the lirst

of rather weak spines, depressible in a groove, the second similar to the

anal ; anal spines weak ; last rays of dorsal and anal usually detached

and separate, forming series of finlets ; caudal i)e(luncle extremely slender,

usually keeled, the caudal lobes abruptly diverging, falcate; veutral tins

moderate, thoracic, 1, 5. Vertebrae in greater number than in Carangidce,

the number more than 25. Pyloric coeca numerous. Air-bladder fre-

quently absent. Coloration metallic, often brilliant. General?; species

about 70. Fishes of the high seas, many of them cosmopolitan, and all

having a wide range. Most of them are valued as food-fishes.

(Scombridte i)t. aud Trichiuridce Y}t. Giiutber, ii, 349-373.)

a. Finlets present; dorsal spines less than 20. (Scomhrhiw.)

b. Spinous dorsal short (of less than 12 spines), remote from the second.

c. Vomer and palatines with teeth; corselet obsolete Scomber, 213.

ee. Vomer and palatines toothless; corselet well developed Auxis, 214.

ih. Spinous dorsal long (of more than 12 spines), contiguous to the second.

d. Caudal keel present.

e. Corselet imperfect or obsolete ; teeth of jaws strong ; minute teeth ou

vomer and palatines Scombeuomorus, 215.

ee. Corselet developed.

/. Palatine teeth strong; vomer toothless; vertebra} normal. ..Sarda, 216.

ff. Palatine teeth villiform.

g. Vomer with teeth; vertebrae normal, the lower foramina small.

Orcynus, 217.

gg. Vomer toothless; abdominal vertebrte with the lower foramina en-

larged and a portion between the vertebrai proper and the hajmapophy-

ses developed in the form of a net-work or trellis Euthynnus, 218.

213.—SCOIVIBER Liunajus.

3Iac]cerels.

(Linnaeus, Syst. Nat. 1758: type Scomber acombrus L.)

Body fusiform, rather elongate, somewhat comj)ressed; caudal pe-

duncle slender, with two small keels on each side. Mouth wide, with

a single row of rather small, slender teeth in each jaw and ou the vomer

and palatines; maxillary slipping under the broad preorbital. Scales

very small, not forming a corselet. First dorsal of 7-12 feeble spines,

separated from the second by an interspace greater than the base of the

fin; second dorsal small, followed by 5-9 detached finlets; anal similar

to second dorsal, with similar finlets
;
pectorals and veutrals small, the
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former on a level with the eyes ; caudal fin small, widely forked. Pyloric

appendages exceedingly numerous. Air-bladder usually wanting. Species

few, widely distributed, everywhere highly valued for food. {(rxdji/Spo^j

Latin Scomber, the ancient name of the common mackerel.)

a. Air-bladder present, small.

667» S. paietaamatopliorusDe la Roche.

—

Chub Mackerel ; Tinker Mackerel ; Easter

Mackerel.

Blue, with about 20 wavy, blackish streaks, which extend to just be-

low the lateral line; some of these form reticulations, and inclose pale

spots of the color of the back ; belly and sides silvery ; a black axillary

spot. Head rather i)ointed. Maxillary reaching front of pupil. Eye

4 in head, nearly equal to snout; pectoral f length of head. Head 3|;

depth 5. D. IX—I, 12—V; A. I—I, 11—V. Lat. 1. 200. L. 1 foot.

Atlantic and Pacific, north to Maine and San Francisco; common in the

Mediterranean and in Southern California; irregular in its appearance

on our Atlantic coast.

(De la Roche, Ann. Mas. Nat. Hist, xiii, 315; Gtinther, ii, 359: Scomber grexlslitch.

Trans. Lit. «& Phil. Soc. N. Y. 1815, 422: Scomber dekayi Storer, Fish. Mass. 1867, 52:

Scomber diego Ayres, Proc. Cal. Acad. Nat. Sci. i, 92, 1855: Scomber coUas pt. Stein-

dachner, nee Scomber colias of Giiuther and C. & V., which has but 7 dorsal spines.)

aa. Air-bladder wanting.

60§. S. scombrus L.

—

Common Mackerel.

Lustrous dark blue above, with about 35 wavy, blackish, transverse

streaks; below silvery; base of pectorals dark. Snout rather long and

pointed, compressed. Mouth large, maxillary extending to anterior

margin of orbit. Ventrals aud pectorals short, the former nearly half

length of head. Eye less than snout, 5 in head. Head 4 in length;

depth 5J. D. XII—I, 10—V; A.I,11—Y. L. 18 inches. North Atlantic;

abundant on both coasts, and occasionally straying to the Pacific. A
well-known food-fish.

(Linn. Syst. Nat.: Scomber scomber GUnthcr, ii, 357: Scomber vernalis Storer, Jiist.

Fish. Mass. 54.)

214.—AUXIS Cuvier.

Frigate Maclcerels.

(Cuvier, Regne Anim. 1829, ii: tj^pe Scomber rochei Risso.

)

Body oblong, plump, mostly naked posteriorly, anteriorly covered with

small scales, those of the pectoral region enlarged, forming a corselet.

Snout very short, conical, scarcely compressed. Mouth rather small,
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the jaws equal. Teeth very small, mostly in a single series, on the jaws

only. Tail very slender, depressed, with a rather large keel on each

side. First dorsal short, separated from the second by a considerable

Interspace. Second dorsal and anal small, each with 7 or 8 finlets.

Pectorals and ventrals small. No air-bladder. Branchiostegals 7.

Pyloric coeca dendritical. Gill-rakers very long and slender, numerous.

VertebriB i^eculiarly modified, essentially as in Euthynnus. {au'=i-^ an

ancient name of a young tunny, from uo^w, to grow.)

669. A. rocBlci (Risso) Giiutlier.

—

Frigate Mackerel.

Blue, variegated with darker above, becoming plain with age ; belly

silvery. Body robust, scarcely compressed, abruptly contracted at cau-

dal peduncle. Eye as long as snout, 5 in head. Opercle very broad.

Scales of corselet and along anterior dorsal region comi^aratively large.

Maxillary almost entirely concealed by preorbital. Dorsal spines rather

stiff; space between dorsals four-fifths length of head. About 33 gill-

rakers below angle. Pectoral reaching past middle of first dorsal. Head

4; depth 44. U. X-I2-VIII5 A. 13-VlI. Vert. 39. Mediterranean to

the East Indies ; lately appearing in great numbers on our Atlantic

coast. A food-fish of little value.

{Scomber rochci Risso, Iclith. Nice, 1810, l(i5; GiintLer, ii, 369: Scomber bisus Rafiu-

esque, Caratteri, etc. lolO, 45: Auxis vulgaris Cuv. & Val. viii, 139.)

215.—SCOMBEROMOKUS Lac(5pede.

(Cybium Ciivier.)

(Lacdp^de, Hist. Nat. Pt)i8s. iii, 292, 1802: typo Scomberomorus plicmierii Ijac.^Scom-

her regalis Bloch.

)

Body elongate, nuked or with rudimentary scales, which do not form

a distinct corselet. Head pointed, comparatively short and sumll.

Mouth wide, the strong teeth in the jaws often compressed or knife-

shaped; villiform or sand-like teeth on the vomer and palatines; max-

illary not concealed by preorbital. Spinous dorsal low, of 14-18 feeble

spines. Soft dorsal and anal short, similar, somewhat elevated and

falcate, each followed by 7 to 10 finlets; ventrals small; pectorals moder-

ate, near the level of the eye. Air-bladder present. Vertebrae normal.

Fishes of the high seas; graceful in form and beautiful in color; among

the best of food-fishes. (r7zo///5/;o?, Scomber; op-opuq^ near.)

670. S. coiicaloa* (Lockingtou) J. &, G.

Male dark steel-blue, the sides silvery, without streaks or sjiots;

female with two alternate series of brown si)ots, the silvery on sides
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clouded with dusky; fins nearly plain, dark. Mouth slightly oblique,

the maxillary reaching to i)osterior margin of pupil. Teeth of jaws com-

paratively small, subconical, little compressed ; those of vomer and pala-

tines minute and granular. Eye 5^ in head. Pectoral fins 8 in length,

inserted rather above axis of body; ventral fins small; spines of dorsal

slender and fragile, the longest one-fourth as long as the head ; dorsal

fins separated by an interspace equal to one-third the length of base of

spinous dorsal; caudal shorter than head, its lower lobe longest, Gill-

rakers long, 18 below angle. Head about 5; deptli rather less. D.

XVII-IG-YIII; A. I, IG-VIII. Monterey Bay, California; rare. A
food-fish of high quality.

(Cliriomitra concolor Lockiugtou, Proc. Acad. Nat. Sci. Pliila. 1879.)

CTl. S. macillatus (Mitch.) J. & G.

—

Spanish Mackerel,

Bluisli and silvery above with bright retiections ; sides with numer-

ous bronze spots which are nearly round and about as large as the pupil.

Spinous dorsal white at base, dark above and on the anterior half of

the fin. Caudal keel well developed, with a smaller keel abov^e and

below it. Head small and pointed. Mouth rather large, oblique; max-

illary reaching posterior margin of orbit. Teeth large, compressed,

about 33 in each jaw. Gill-rakers few,, slender, about 12 below angle.

Interspaces between dorsals shorter than eye ; caudal as long as head.

Head 4^ in length ; depth 51. D. XYIII-IS-IX ; A. II, 17-VIII. Coasts

of North America, north to Cajje Cod and Lower California; one of our

most valued food-fishes.

{Scomher maculatm Mitch. Trans. Lit. & Phil. Soc. N. Y. i, 420,1815: Ci/bium macu-
latum Giinther, ii, '.i7'Z : Cybium macalaiiim Ilolbrook, Ichth. S. Car. (iO.

)

672. S. ri^galis (Bloch) J. & G.—Cero.

Silvery; sides with a brownish, broken, longitudinal band, above and

below which are numerous brownish spots, persistent in the adult ; an-

terior portion of spinous dorsal black. Body rather elongate, its dorsal

and ventral curves about equal. Lateral line descending obliquely,

slightly undulate along the tail. Mouth large ; maxillary reaching to

below eye. Teeth triangular, strongly compressed, about 20-lG. Pec-

toral scaly. Head 4 in length ; depth 4 J. D. XVII-1, 15-VIII ; A. II,

15-VIII. Cape Cod to Brazil; not common on our Atlantic coast;

reaches a weight of 20 pounds.

{Scomber regalis Bloch, Ausl. Fische, taf. .3:53: Cybium regale Giinther, ii, 372: Scom-

beromorus plumicrii Lac. iii, 2U2: Cybium accrvum C. &, V. viii, 1831, 186: Cybium regale

Poey, Proc. U. S. Nat. Mus. 1878, 4.)
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673. S. cnb:Ula (Cuv. & Val.) J. & G.—Skn-a.

Sides of body with iudistiiic^t darker yellowish spots; adult immacn-

late; si)iuoiis dorsal without black blotch auteriorly. Eye large.

Mouth large, maxillary reaching to below eye. Lateral line descend-

ing abrui)tly below the second dorsal. Teeth triangular, strongly com-

pressed, about 30-25. Tectoral scaly at base only. D. XIV-1, 15-VIII

;

A. II, lo-VIII. {Pocy.) Warm parts of the Atlantic; occasional on

our coast; reaches a weight of 100 pounds.

(Cjibium cahaUa Cuv. &. Val. Aiii, 1831, 187: Ciihium caballa Giinthor, ii, 37.3: Cybium

iminuculatum C. & V. viii, 191 : Cyhiinn cubiiUa Poey, Proc. U. S. Nat. Mus. 1878, 4.)

216.—SARDA Cuvier.

Bonitos.

(Pelamys Cuv. & Val. 1831, preoccupied iu Herpetology.

)

(Cuvier, Eegne Auiui. ed. 2d, ii, 1829: type Scomber pelamxjs 'Bx\x\imci\i= Scomber sarda

Bloch.)

Body rather elongate, covered with small scales, those of the pectoral

region forming a corselet. Caudal peduncle slender, strongly keeled.

Head large, pointed, compressed. Mouth large. Teeth in the jaws

rather strong, conical, slightly compressed; similar teeth on the pala-

tines, but none on the vomer; maxillary not concealed by preorbital.

Gill-rakers long and strong. First dorsal long and rather low, of 18-23

rather stout spines, which are gradually shortened behind; interval

between the last spine and the second dorsal short; second dorsal small,

followed by 8-9 finlets; anal fin similar, usually with one less fiulet;

paired fins small; i)ectorals placed below the level of the pupil. No

air-bladder. Pyloric cooca very numerous, deudritical. Yertebrte nor-

mal. Fishes of rather large size, with metallic coloration. (Latin,

sarda ; Greek, adiioa^ the ancient name of the typical species, also known

as Amia, Pelamys, etc. ; so called from its being taken in the neighbor-

hood of the island of Sardinia; hence also the diminutive (ra/xnyrj, the

Sardine.)

674. S. inediterranea (Blocli & Schneidex) J. & G.—Bonito; Skip-jack.

Djirk steel-blue above, with numerous narrow, dark stripes from the

back obliquely downwards and forwards ; silvery below. Body elongate,

scarcely compressed, robust; corselet distinct, small, not extending be-

yond pectoral. Teeth moderate, slightly compressed. Gill-rakers rather

squall, 13 below angle. Maxillary reaching beyond orbit. Head 3-| iu

length; depth 4. D. XXI-I, 13-VIII; A. I, 13-VII; P. 10. L. 2J feet.
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Atlantic Ocean, on both coasts ; abundant j a food-fish of rather low

grade.

{Scomber pelaniys Briiuuicli, Icbth. Massil. 17G8, 69, not of L. Syst. Nat. : Scomber

mcditerraneus BIocli & Schu. 1801, 23: Pclamijs sarda Storer, Fish. Mass. 63: Pelamtjs

sarda Giiiither, ii, 367: Sarda pelamys Gill.)

675. S. cJaiSeaasis (Cuv. & Val.) J. & G.

—

Bonito ; SJdp-jaclc; Tuna.

Dark metallic blue; sides dusky; about 5 blackish stripes running

obliquely upward and backward from the pectoral region to the upjier

edge of the tail, these A'^ariable in number and direction. Head pointed,

conical, naked. Maxillary reaching posterior border of eye. Pectorals

placed just below the level of the pupil, scarcely half as long as head.

Gill-rakers long, strong, about 18 below angle. Corselet moderately

developed. Head 3f ; depth about 4. D. XVIII-I, 12-VIII ; A. II,

11-VI. L. 2-3 feet ; weight 10 pounds. San Francisco to Patagonia

and Japan; abundant northward in summer; very similar to the pre-

ceding but with the spinous dorsal always shorter.

(Pelamys chilensis Cuv. & Val. viii, 163: Pelamys lineolata Givard, U. S. Pac. R. R.

Surv. Fish. 1U6: Pelamys chilensis GUuther, ii, 106: Pelamys orientalis Gunther, ii, 106.)

217.—ORCYMUS Ciivier.

Tunnies.

(Thynnus Cuvier, 1817, preoccupied in entomology.)

(Cnvier, Rfegne Anim. 2d ed. 1829: type Scomber thynnus L.)

Body oblong, robust, with very slender caudal peduncle. Head con-

ical. Mouth wide, with one series of small, conical teeth in the jaws and

bands of minute villiform or sand-like teeth on the vomer and jjalatines.

Scales present, those of the pectoral region forming an obscure corselet.

First dorsal of 12-15 spines which grow gradually shorter backward, the

interval between last sijine and second dorsal slight ; second dorsal and

aual short and rather high, each with 8-10 finlets; veutrals moderate;

pectorals moderate or very long, rather below the level of the eye. Ver-

tebrae normal, the lower foramina very small. Fishes of the open seas
;

often attaining a very great size. {6p/.uvu<;, au ancient name of 0. thyn-

nus.)

a. Pectoral fins sabre-shaped, reaching beyond end of second dorsal. (Albicores.)

678. O. alaSosiga, (Gmel.) Risso.

—

Albicore; Alilonghi; German.

Bright metallic steel-blue; belly bluish silvery; fins colored like the

body; pectorals blackish, with silvery lustre. Body little compressed,

regularly elliptical, its weight great in proportion to the length. Tail
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strongly keeled, broader than deep. Corselet indistinct. Scales rather

large. Pectoral reaching beyond second dorsal and anal, inserted a

little below level of pui)il, its base a little wider than the large eye;

ventrals short. Head 3^; depth 3J. D. XIV-II, 12-VIII; A. II, 12-

VII. L. 3 feet ; weight 15-20 pounds. In all warm seas, in the open

ocean ; abundant in summer in the Mediterranean and about the Santa

Barbara Islands; occasional on our Atlantic coast.

{Scomber alaiuvga Gmel. Syst. Nat. 1788, 1330, misprint for cilalonga, fide Cuv. & Val.

:

Thyniuis alalonfja Cuv. & Val. viii, 120: Thynnus pacificus Cuv. «& Val. viii, 133:

Thynnus albacora, alalonga, &nA pacificus Giinther, ii, 36.%, 36G : Orcynus pacificus CooTper,

Proc. Cal. Acad. Nat. Sci. 1863, 75: Orcynus gernio LUtkeu, Spolia Atlantica, 1880, 473.)

a. Pectoral fins comparatively short, not reacliing beyond the end of the sjiinous dor-

sal. (Tunnies.)

677. ©. thynnus (Linn.) Poey.

—

Tunny; Horse Mackerel; Albicore.

Dark blue above; below greyish with silvery spots. Mouth rather

large
;
posterior margin of preopercle somewhat shorter than inferior.

Eye small. Dorsal and anal falcate; caudal very widely forked
;
pec-

torals reaching nearly to end of spinous dorsal. Head 3.^ in length

;

depth 4. D. XIV-I, 13-lX; A. I, 12-VIII. North Atlantic, on both

coasts; the largest of the Scomhridce, reaching a length of 10 feet or

more and a weight of half a ton.

{Scomber thynnus Liinu. Syst. Nat.: Thynnns scciindo-clorsalis fitorer, Fish. Mass. 6.^:

Tliynnus thynnus Giinther, ii, 3G2 : Tnynnus vuhjaris C. &V. viii, 58: Thynnusbrachyp-

terus and coretta Giinther, ii, 363.)

21§.—KUTI1Y;\]VUS Liitken.

Little Tunnies.

{Thynnus Liitken : Thynnichthys Giglioli ; both names preoccupied.)

(Liitken MSS. in Epist. Feb. 1881: type Thynnus thunnina C. &. V.)

This genus differs from Orcymis, according to Liitken*, "(1) in the

absence of teeth on the vomer
; (2) by the complete absence of scales

outside of the corselet, while in the Orcyni of the same size the

skin is covered with small scales; the limits of the corselet in the

Tunny and Albicore are obscure, so that it cannot properlj^ be said

that they have distinct corselets; and (3) by an important osteological

character, namely the peculiar development, in the form of a net-work or

trellis, of a portion of the abdominal part of the backbone, between the

vertebrce proper and the haimapophyses. This organization is common

to Th. thunnina {alliteratns) and Th. pclamys, and is found modified in

* Spolia AllanUea, 1880, 596.
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the genus AuxisJ^ Species of smaller size than the Tunnies, mostly

pelagic. [Baird.) (eu, true; Ouyvui;^ tunny.)

6'3'§. E. alliteratus (Raf.) J. & G.

—

Little Tunny ; Albicore.

Bluish above with wavy, blackish, longitudinal streaks; silvery

below. Inferior margin of preoperculum half longer than posterior.

Dorsal spines moderate
;
pectorals reaching the vertical from the ninth

dorsal spine. Head 3| in length ; depth 41. D. XV-I, 12-VIII ; A. I,

12-VII. Atlantic Ocean ; occasional on our coast.

{Scomber alliterates Raf. Caratteri di Alcnni Nuovi Geueri, 1810, 43 : Thynnus affinis,

thunnina, aud brcvirostris Gimtber, ii, 333-;"!65.

)

679. E. pelaBBiys (L.) Liitken.

—

Oceanic Bonito.

Back bluish
; on each side of the belly 4 brownish longitudinal bands.

Length of posterior margin of the preoperculum If in that of the in-

ferior. Pectoral reaching the vertical from the tenth dorsal spine; dor-

sal spines rather feeble. Head 3J; depth 4 (to fork of caudal). D.

XV-I, 12 + VIII; A. II, 12 + VIL {Gilnther.) Tropical seas; occa-

sional on our Atlantic coast.

{Scomber pelamys L. Syst. Nat. : Thynnus pclamys Giiuther, ii, 3G5: Thynnus pelamys

Cuv. et Val. viii, 113.)

Family LXXV.—CARANGID^.
The Fdot fishes.

Scombroid fishes, with the body more or less compressed and often ele-

vated, sometimes naked, or more usually covered with small, thin, cycloid

scales. Head compressed, the occipital keel prominent, usually trench-

ant. Mouth of varying size, the dentition various, the teeth generally

small
;
iiremaxillaries usually protractile ; maxillary with or without a

supplemental bone; preoi)ercle urually entire in the adult, in the very

young armed with three or more spines.* Lateral line complete, anteri-

orly arched, the posterior part straight, sometimes armed with bony

plates. Dorsal fins more or less separated, the spinous part rather weak,

the spines usually depressible in a groove; anal fin long, similar to the

soft dorsal, always preceded by two stiff spines, usually separate, but in

the young often more or less connected with the fin or with each other;

these sometimes disappear with old age, and sometimes the spinous dor-

sal also vanishes; often a procumbent spine before the dorsal fin; ven-

tral fins thoracic, well developed, I, 5; caudal peduncle very slender, the

fin widely forked
;
pectoral fins narrow. Gill-openings very wide, the

membranes usually not united, free from the isthmus. Gills 4, a slit

* For an account of the trausformations of various members of tliis family, see LUt-

ken, Spolia Atlantiea, 1880.
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bebiud tbe last. Gill- rakers usually long. Brancbiostegals commonly

7. Air-bladder present, often bifurcate behind. Pseudobrancliite large,

present in all our genera, sometimes disappearing with age. Oesopha-

gus unarmed. Pyloric coeca generally numerous. Vertebroe fewer than

in the Scombridcv, about 2a in number. Coloration generally metallic

and silvery. Genera 25; species about 180, abounding in warm seas,

often moving northward in summer, like the Scombridw. JMost of the

species are widely distributed, and nearly all are valued as food.

{Caraiigklx pt. Giiiither ii, 417-485, exclusive of certain genera.)

* Lateral line armed with bony keeled plates, at least posteriorly. {Caranginw.)

a. Armature of lateral lino extending its whole length Tkaciiurus, *219.

aa. Armature of lateral line on its straight posterior portion only.

h. Dorsals and anal each with a detached finlet Decapterus, 220.

hb. Dorsal and anal without finlets.

c. Spinous dorsal developed Caran^x, 221.

cc. Spinous dorsal rudimentary or disai)i)earing with age ; scales rudimentary.

Blepharis, 222.
*" Lateral line unarmed.

d. Premaxillarles protractile,

e. Anal fin about equal to the soft dorsal, its base longer than the abdomen;
tail not keeled.

/. Thoracic region treuchant; body excessively compressed.

y. Dorsal outline more convex than the ventral outline
;
jirofile very steep;

head very short and high; preorbital very deej). {Sclcninw.)

Selene, 223.

gg. Dorsal outline less convex than ventral
;
j)rofile not steep

;
preorbital

moderate. ( CMoroscomhrina: ) Chloro8COMBRUS, 224.

ff. Thoracic region not trenchant; body moderately compressed. {Tra-

chjinotinw.)

h. Forehead convex .Trachynotus, 22.'>.

ee. Anal fin much shorter than the soft dorsal, its base not longer than the

abdomen; tail keeled. {Scriolhuv.),

i. Finlets none.

j. Dorsal spines free, in adult Naucrates, 226.

jj. Dorsal spines connected by membrane Seriola, 227.

tj. A two-rayed (inlcit behind dorsal and anal Elaoatis, 22H.

dd. Premaxillarles not protractile ; dorsal and anal with finlets; maxillary

very narrow, without distinct supplemental bone. {Scomhroi-

dinCB.) SCOMBROIDES, 229.

219.—TRACHURUS Rafiuesque.

iSaurels.

(Rafinesque, Indiced'Ittiologia Siciliana 1810, 20 : type Scomber irachuriis L. = Track urus

saurus Raf.)

Body rather elongate, somewhat compressed, not elevated, tapering

to a slender caudal peduncle, which is as broad as deep. Scales i^resent,

not very small. Lateral line armed throughout with plates, those on the

caudal peduncle larger and spinous; an accessory dorsal branch to the

lateral line. Snout rather long. Mouth moderate. Minute teeth mostly
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in single series on jaAvs, vomer, and palatines. Dorsals two, the first

preceded by a procumbent spine. No finlets. Two strong spines before

the anal, connected by membrane. Pyloric coeca numerous. In all

warm seas, [rpayoupoq^ the ancient name of T. saurus^ from rpayuq^

rough; nopa^ tail.)

6§0. T. syBaisnetricMS (Ayres) Girard.

—

Horse Mackerl.

Similar to T. saurus, but slenderer and less comjjressed. Arch of

lateral line longer, as long as straight part, the junction of the two much

beyond tip of pectoral
;
plates on the anterior ijart small, crowded, their

height less than half eye. Head Sf; depth 4f. D. VIII-I, 31; A.

II-I, 27 ; Lat. 1. 48 + 47. Coast of California, from San Francisco south-

ward ; very abundant in summer.

(Caranx aymmetricus Aj'res, Proc, Cal. AcatT. Nat. Sci. i, 1855, 62; Girard, Pac. R. R.

Surv, Fish. 107.)

9§1. T. saursis Raf.

—

Horse Mackerel; Ship Jaclc ; Smirch

Greenish, sides silvery; a dusky opercular spot. Body more com-

pressed and deeper than iu the preceding. Head rather long. Mouth

moderate, the maxillary reaching the front of eye. Eye large, equal to

snout, 4 in head ; arch of lateral line short, reaching scarcely beyond pec-

toral, 1^- in straight part, the plates high, nearly as high anteriorly as

posteriorly, their lieight more than half eye. Head 3^ ; depth 4. D.

VIII-I, 29; A. II-I, 28; Lat. 1. 40 + 37. L. 1 foot. Southern Europe;

occasional on our South Atlantic coast.

{Scomber trachuriis Liuu. Syst. Nat. i, 1758 : Caranx traclmrus Lac6pfede, iii, 63 : ? Car-

anxomorus phimieriaiius Lac6p. Hist. Nat. Poiss. iii, 84 : 1 Selar japonicus Bleeker, Verb.

Bat. Gen. xx, vi, Japan, pi. 8 : Traclmrus saurus Rafinesque, 1. c. 20 : Trachurus trachurus

Giinthei, ii, 419.

220. DECAPTERUS Bleeker.

Mackerel Scads.

(Bleeker, Natuurk. Tydsclir. 18.3."^, v, 417 : type Caranx kurra Cuv. & Val.)

Body elongate, little compressed, almost perfectly fusiform. Head

short, pointed. Mouth rather small
;
jaws about equal, the dentition

feeble. A supplementary maxillary bone. Premaxillaries protractile.

Scales moderate, enlarged and spinous along lateral line posteriorly;

second dorsal and anal each with a single detached finlet; free anal

spines very strong. Abdomen rather shorter than anal fin. Gill-rakers

long and slender. Species numerous. ('5;/;a?,ten; rrrspdv, fin ; there being

ten fins, counting the spurious finlets and excluding the free spines.)

6S2. D. piincfatias (Agassiz) Gill.

—

Scad ; Bound Eohin.

Bluish above, silvery below; a dark opercular spot. Eye rather

small, shorter than snout, about equal to the width of cheeks or the iu-
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tororbital space. Maxillary reacliing front of eye. Teeth on vomer and

palatines, none on tongue; teeth in jaws in single series. Lateral line

little arched ; arch of lateral line nearly as long as straight part. Scutes

numerous, deep, crowded, about 40. Pectorals short, shorter than

head. Breast, cheeks, and top of head scaly. Depth 5 in length;

head 4^. D. VIII-I, 30-1; A. II-I, 24-1. L. 12 inches. New York to

the West Indies ; not common on our coast.

" {Caranx punctatua Agassiz, Spix. Pise. Bras. 1829, 108: Caranx punctatus Gunther,

II, 42G.)

6§3. D. macarellus (Cuv. & Val.) Gill.—Mackerel Scad.

Silvery, plumbeous below ; a small black spot on the opercle. Lat-

eral line nearly straight. Head 5; depth C. D. VIII-1, 33-1; A. II—I,

27-1; scutes 25. (Giinther.) Warm parts of the Atlantic, northward

to Cape Cod ; scarce on our coast.

(Caranx macarellus Cuv. & Val. ix, 40: Caranx macarellus Gunther, ii, 426.)

221.—CARANX Lac^pMe.

Crevalles.

{Caranx, Carangops, Carangus, Paratractus, and Tracliurops Gill; Caranx, Gnathanodon,

Selar, Carangoides, Carangichthys, etc. Bleeker.)

(Commerson; Lac^pMe Hist. Nat. des Poiss. 1802, iii, 72: ty]^e Scomber speciosus

Forskal.)

Body ovate or oblong, compressed, the back sometimes considerably

elevated, sometimes little arched. Head moderate or rather large, more

or less compressed. Mouth moderate or large, oblique; maxillary with

a well-developed supplemental bone, extending to below the eye. Pre-

maxillaries protractile. Teeth variously developed ; sometimes minute,

granular, and deciduous (Caranx) j sometimes with an outer row of

stronger teeth {Selar, etc.) or with small canines {Carangus); villiform

teeth often present on vomer, palatines, and tongue. Gill-rakers long.

Eye large, with an adipose eyelid. Dorsal spines rather low, connected;

second dorsal long, elevated in front; both fins depressible in a groove.

Anal fin similar to second dorsal and nearly as long, preceded by two

rather strong spines, its base longer than the abdomen. Caudal fin

strongly forked, the jieduncle very slender. Ventral fins moderate;

pectorals falcate; no finlets. Scales present, usually very small. Lat-

eral line with its posterior portion armed with strong bony plates, which

grow larger on the tail, each plate armed with a spine; a short dorsal

branch of lateral line, usually present. Preopercle entire in the adult,

serrate in the young, usually with a membranaceous border. Species

Bull. Kat. Mus. No. 16 28
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very numerous in all warm seas, most of them valued for food. As here

understood, this genus includes a considerable variety of forms, differing

in the dentition and in the shape of the body. Its members seem, how-

ever, to form an almost unbroken series from one extreme to another..

{/.dpa^ head. "A cause de I'espece de prominence que presente leur tete,

de ]a force de cette parti3, de I'eclat dont elle brille, et d'ailleurs pour

annoucer la sorte de puissance et de domination que i)lnsieurs osseux

de ce genre exerceut sur un grand nombre des poissons que frequentent

les rivages" Lacepede).

Our species may be divided as follows

:

a. Teeth present, small, nearly uniform, or the outer somewhat enlarged; no canines.

iSdar Bleeker.)

ft. Body fusiform, elongate crumenophthalmua,

bh. Body ovate or subfusiform.

0. Depth one-third or less than one-third the length to base caudal.

pisquetus; cahallus; ciii.

cc. Depth more than one-third the length beani ; falcatua.

aa. Teeth unequal ; lower jaw with small canines. (Carangus) faUax; hippus.

a. Teeth present, small, nearly uniform ; the outer row sometimes enlarged ; no canines.

{Selar* Bleeker.)

b. Body fusiform, elongate. (Trachurops Gill.)

6§4. C. crumenoplltlialmus (Bloch) Lac.

—

Goggler; Big-eyed Scad.

Bluish olive above, silvery below, a faint opercular spot. Body ob-

long-elongate, little compressed, the back not elevated. Head elongate,

rather pointed, the lower jaw projecting ; maxillary reaching past the

front of the eye, which is very large, longer than snout, about 3 in head.

Eye much deeper than the cheeks and greater than the iuterorbital

width. A single series of small teeth in each jaw ; very weak teeth on

vomer and palatines ; a patch of teeth on tongue. Shoulder-girdle near

isthmus with a fleshy projection, in front of which is a deep cross-fur-

row; adipose eyelid largely developed. Scales comparatively large.

Cheeks and breast scaly. Gill-rakers long, numerous. Lateral line

scarcely arched, its scutes weak, but little carinated. Dorsal spines

slender; free anal spines strong; pectorals falcate, nearly as long as

head. An angle at lower i)osterior part of opercular region as in Glupea.

Head 3J; depth ^. D. VIII-I, 26; A. II-I, 22; scutes 35. Cape Cod

to Madagascar; abundant in tropical seas.

{Scomber cnimenoplithalmus Bloch, taf. 343; Giiuther, ii, 4-29: Trachurops crumenopJi-

thahnus Gill, Proc. Acad. Nat. Sci. Phila. 18G2, 431.)

bb. Body ovate or subfusiform.

c. Depth one-third or less the length to base of caudal.
'

* Bleeker, Natuurk, Tydschr. 1855, v, 417.
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6§5. C. pisquctus Cuv. & Val.

—

CrcvalU.

Gieeuish olive, golden yellow below ; a black blotch on opercle. Body

oblong, moderately elevated, the dorsal and ventral outlines about

equally arched. Profile forming a uniform curve. Snout rather sharp.

Mouth slightly oblique, a little below axis of body. Maxillary reaching

about to middle of orbit. Teeth comparatively large 5 a single series in

lower Jaw ; upper jaw with an inner series of smaller teeth ; no canines

;

teeth on vomer, palatines, and tongue. Eye rather small, shorter than

snout, 3J in head. Gill-rakers long, numerous. Pectoral as long as

head, barely reaching anal, its broad basal part half its length. Scales

moderate; cheeks and breast scaly. Toj) of head naked, with series

of mucous pores. Lateral line with a weak arch anteriorly, which is

about half length of straight portion. Lateral scutes numerous, devel-

oped on whole straight part of lateral line. Head 3|; depth 3. D.

VIIT-I, 24 ; A. II-I, 19 ; Lat. 1. 50 (scutes). L. 1 foot. Cape Cod to

West Indies; the most abundant of the Garaiigidce on our Atlantic

coast northward.

(Ciiv. & Val. is, 97 : Caranx hippos Holbr. Ichth. S. C. 1880, 90: Parairactus pisqiie-

tus Gill, Proc. Acad. Nat. Sci. PMla. 1862, 432 : Caranx chrysos Giintber, ii, 445.)

6§6. C. caballsos Giinther.

Greenish above, silvery below ; a black blotch on the opercle, none

elsewhere. Form of C pisquetus ; rather elongate, not greatly com-

pressed ; the dorsal and ventral outlines regularly and nearly equally

arched ; a low occipital carina ; a prominent supraocular ridge. Scales

comparatively large, the scaly sheaths of the vertical fins well developed.

Cheeks and upper part of opercles scaled ; breast scaled, jaws naked.

Teeth in a narrow band above, those in front somewhat enlarged, those

of lower jaw mostly in one series ; feeble teeth on tongue, vomer, and

palatines. Mouth rather small, the jaws nearly equal ; maxillary reach-

ing front of pupil. Eye large, 3^ in head, the adipose eyelid unusually

developed. Gill-rakers numerous, very long and slender, 28 below angle.

Curve of lateral line low, the straight part beginning under first ray of

second dorsal, at a distance rather more than length of head; length of

arch If in straight part. Scutes of lateral line strong. Pectoral fins

very long, slender, and falcate, their length considerably more than that

of the head ; a little less than 3 times in length of body, their tips reach-

iug fourth anal ray; the broad basal part forming little more than one-

third the total length of the fin ; ventrals short ; a concealed spine

before dorsal; second dorsal and anal a little elevated in front, the long-
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est ray nearly lialf lengtli of head, the last rays of the fin scarcely rising

above the scaly sheath. Head 4 ; depth 3^. D. VIII-I, 24 ; A. II-I,

2L; Lat. 1. 41 (developed scutes). San Diego, Cal., to South America.

(Description from original types of T. hoops.)

(^Trachurus boops Girard, U. S. Pac. R. R. Surv. Fish. 1859, 108, not Caranx hoops of

C. & V. : Caranx caballus Giinther, Trans. Zool. See. Lond. 1869, 431 : Caranx girardi

Steiudachner.)

6§'y. C. cibi Poey.

Dusky bluish, golden below, without spots. Body rather elongate, not

elevated, muzzle pointed. Profile regularly curved. Maxillary reaching

front of eye. Teeth villifoim on jaws, vomer, and palatines. Breast

and vertical fins scaly. Last spine of dorsal short, strong, free. Pec-

torals as long as depth of body, falcate ; ventrals short. Eye 4^ in

head. Head 3^^ ; depth 3. D. VIII-I, 25 ; A. II-I, 22. West Indies,

north to Florida.

(Poey,Memorias, ii, 224, 1858.)

cc. Depth more than one-third the length.

6§§. C. beani Jordan.

Silvery, bluish above; no black spot on opercles or fins; spinous

dorsal and axil dusky. Body ovate, deep and compressed, somewhat

elliptical ; the profile anteriorly not elevated, forming an even curve con-

tinuous from the snout to the base of the dorsal, the snout therefore not

blunt. Top of head not much compressed. Premaxillaries on the level

of the lower edge of the pupil ; maxillary not reaching to opposite the

front of the pupil. Teeth rather small, in a narrow band on each jaw,

without distinct canines; villiform teeth on tongue, vomer, and palatines.

Cheek about as deep as the eye, which is rather small, considerably

shorter than snout ; adipose eyelid little developed. Gill-rakers long.

Breast entirely scaly ; soft parts of the vertical fins densely covered with

small scales. Pectoral fin falcate, a little shorter than the head, reach-

ing past the front of the anal ; caudal equally forked. Plates of lateral

line small. Head 3^; depth 2^. D, VIII-I, 27 ; A. II-I, 23 ; Lat. 1. 28.

Beaufort, North Carolina.

(Jordan, Proc. U. S. Nat. Mus. 1880, 486.)

6§9. C. falcattis Holbr.

Greenish above with blue reflections^ sides and below golden or

silvery ; caudal fin yellow, inner edge of upper lobe black ; a black axil-

lary spot, opercle faintly blotched. Body oval, much compressed, with

the axis neai'ly midway between the back and belly; profile very con-
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vex. Mouth very small, oblique, the maxillary scarcely reacliiog the

middle of the orbit. Head small, short, about as deep as long. Eye

large, as long as snout, 3| in head. Gill-rakers shortish, rather strong,

20 below arch; anal spines small, the second longest; upper lobe of the

caudal falcate, more than a third longer than the lower. Lateral scutes

numerous, very strong. Teeth rather strong, in one series in each jaw;

teeth on tongue few or none; those on vomer and palatines minute,

deciduous; scales small; cheeks naked, breast scaly; lateral line strongly

arched, the arch about one-third the straight portion ; scaly sheaths of

dorsal and anal very high, extending the whole length of fin. Pectoral

falcate longer than head, reaching anal. Head 4^; depth 2J. D.

YII-I, 28; A. II-I, 25; Lat. 1. (scutes) about 50. West Indies north-

ward; not common.

(Holbrook, Iclitli. S. C. 18G0, 94 : Caranx amilyrhynclms Gimther, ii, 441, pt. not

of C. & v.: Caraugops falcatus Gill, Proc. Acad. Nat. Sci. Phila. 1802, 431.)

aa. Teeth unequal ; lower jaw with small canines. {Carangus * Grd.)

690. C. fallax C. & V.

Bluish, sides golden or silvery, a very small, black opercular spot.

Form of C. Mppus^ but the profile not so strongly arched. Teeth as in

G. Iiippus. Breast entirely scaly ; anterior part of soft dorsal fin black

;

no spot on the pectorals. Scutes present on whole of straight part of

lateral line; arched part of lateral line 1§ in straight part; an abrupt

angle at junction of the two i)arts. Pectoral shorter than head, max-

illary reaching posterior edge of pupil ; cheek and upper parts of opercles

scaly; scaly sheaths of fins little developed. HeadSf; depth 2|. D.

VIII-I, 22; A. II-I, 10; Lat. 1. 35 (scutes). Warm seas, north to South

Carolina ; not common.

(Cuv. &, Val. ix, 95: Caraiix /njipos Giinther, ii, 449: Caranx richardi Holbr. Ichth.

S. C. 18G0, 9G.)

691. C. Iiippus (L.) Giinther.— CrcvaUe ; Horse Crevalle.

Olivaceous above ; sides and below silvery or golden ; a distinct black

blotch on opercle and one on lower rays of pectorals, the latter some-

times wanting; axil of pectoral dusky; anterior edge of dorsals black;

upi)er edge of caudal peduncle dusky. Body oblong, the anterior pro-

file very strongly arched. Head large and deep. Mouth large, low, and

nearly horizontal below axis of body ; lower jaw included ; maxillary

extending to nearly opposite posterior border of eye. Teeth in upper

* Girard, U. S. Me.x. Bound. Surv. Ichth. 1829, 23; type Scomber carangus Bloch; name
a modification of Caranx.
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jaw in a broad villiform band; an outer series of large, wide-set, coni-

cal teeth; teeth of lower jaw in one row, a distinct canine on each side

of symphysis; villiform teeth on vomer, palatines, pterygoids, and

tongue. Lateral line with a wide arch, its length f that of straight

part; plates not covering all of straight part. Dorsal spines short,

rather stout; procumbent spine obsolete. Gill-rakers stout, not very

long, 15 below angle. Occipital keel sharp. Eye not very large,

longer than snout, 4 in head. Pectoral falcate, longer than head.

Breast naked, with a small patch of scales in front of ventrals only.

Caudal lobes equal. Head 3|; depth 2J; Lat. 1. (scutes) about 30.

D. Ylll-I, 20; A. II-I, 17. Cape Cod to West Indies; common south-

ward.

(Scomber hippos L. Syst. Nat: Carangus Mppos Gill, Proc. Acad. Nat. Sci. Phila. 1882,

433: Caranx defensor Holbrook, Ichth. S. C. 1B60, 87 : Caranx eanimis Gunther, Trans.

Zool. Soc. Lond. 1866, 432: Scomber carangus Blocb, taf. 340: Scomher chrysos MitehW],

Trans. Lir. and Phil. Soc. N. Y. i, 4Q4: Carangus chrysos Gill, Proc. Acad. Nat. Sci.

Pbila. 1862, 434: Carangus esculentus Grd. U. S. Mex. Bound. Surv. Ichth. 23: Caranx

carangus Giinther, ii, 448.)

222.—BI.EPIIAKBS Cnvier.

Cohbler-Jishes.

(GaZZtt« Lac^p^de, preoccupied: Scyris, Hynnis and Gallichthys Cuv. & Val. : Blepha-

richthys Gill.)

(Cnvier, Regne Anim. ii, 1817: type Zeus cUiaris Bloch.)

Body rhomboid, deep, strongly compressed, more or less completely

covered with minute embedded scales, sometimes apparently naked;

those on the straight portion of the lateral line enlarged, bony and

spinous, as in Caranx, but less developed. Mouth moderate, with

bands of villiform teeth on jaws, vomer, palatines, and tongue. First

dorsal fin little developed, the spines short and rudimentary, mostly

disappearing with age; soft dorsal and anal similar to each other; the

first five or six rays of each fin elongate and filiform in the young, be-

coming shorter with age; ventral fins elongate in young; on finlets.

Caudal peduncle narrow ; the caudal widely forked. Gill-rakers mod-

erate, stout.. This genus is not essentially different from Caranx.

Warm seas. {fiXs<papnq^ cilium.)

692. B. criBiitMS (Akerly) Dekay.

Bluish above, golden yellow below; a dark blotch on opercle; a

black spot on orbit above; a black blotch on dorsal and anal in front.

Body oval, much compressed, highest at the elevated bases of dorsal

and anal fins. Preorbital very deep. Mouth nearly horizontal in the
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adult, very oblique in the young. First rays of dorsal and anal fila-

mentous, exceedingly long, becoming shorter with age. Lateral line

with a wide arch, the curved portion about equal to straight. Scaly

sheath of fius little develoi^ed. Scutes become stronger and blunter

with age. Ventrals broad. Occipital keel sharp. Pectorals long and

falcate, longer than head. Head 3J in length 5 depth I4 to 2. D. VI-I,

19; A. II-I, IC. Scutes 12. Cape Cod to South America; not very

abundant northwards.

(Zeus crinitun Akvrly, Amcr. Joar. Sci. xi, 144; Dek. N. Y. Fauna, Fisb. 123: Caranx

sutor Giiuther, ii, 454.)

223.—SEL.EME Lacdpede.

Moon fishes.

{Argyriosiis lLsic6\}hAii : Vomer Cuvier.)

(Lac6p&de, Ilist. Nat. Poiss. iv, 560, 1803: type Selene argentea Lac.)

Bod}' very closely compress: d and much elevated, the profile very

obhque or nearly vertical ; edges of body everywhere trenchant, especially'"

anteriorly. Head short and very deep, tlie oi^ercle very short, and the

preorbital extremely deep; an abrupt angle at the occipital region.

Mouth rather small; premaxillaries protractile, fitting into a notch

between the bases of the raaxillaries; maxillaries broad, each with a

supplemental bone. Tongue narrow, free. Tetth minute, on jaws,

tongue, vomer, and iialatines. Gill-rakers long and slender. Spines of

fins usually weak, more or less filamentous in the young; free anal

spines immovable, sometimes obsolete in the adult. Soft fins falcate

or not. Nofinlets. Head naked. Scales minute. Lateral line unarmed.

Coloration silvery. {(TzXrj'^rj, the moon.)

a. Soft dorsal and anal with the anterior ra^'s nnich produced in the adult. (Selc7ie.)

693. S. voBMcr (L.) Liitken.

—

Moon-fish', Look Doum; Horsc-hcad.

Bluish above, sides and below silvery with golden reflections ; ante-

rior edge of soft dorsal black; axil dusky. Diameter of eye, length of

opercle, and distance from eye to i)rofile about equal ; eye 2 in maxillary,

2J in preorbital ; mandibles A'ery deep, the dcntary bones thin, approxi-

mate; one or two of the dorsal spines greatly elongate and filamentous

in the young, short in the adult ; ventrals variable in length, usually

about as long as the eye ir the adult, variously elongate in partly grown

specimens. Head 3 in length; long dorsal rays 2; pectoral 23 ; long-

anal rays 22; depth 1^. D. VII-T, 22; A. II-I, 20. Warm seas;

rather common southward, north to Long Island, and Lower California.

(Zeus vomer Linn. Syst. Nat.: Zeus capillaris Mitch. Trans. Lit. & Phil. Soc. N. Y.
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1815, 383: Argyriosus vomer Giiutbcr, ii, 458'i Selene argenfea Lac^pfede, iv, 560:

Argyreinsiis pacijicus Lockington, Proc. Cal. Acad. Nat. Sci. 1876 : Selene argentea (adult)

and Argyriosus vomer (partly grown) of most recent writers. Liitkeu, Spolia Atlantica,

1880, 547, in which memoir the stages of growth of this and other species are fully
described.)

aa. All the fins very low, none of the rays produced or filamentous in the adult. ( Vo-

mer* Ouvier.)

0i>4. S. setipiaiMBS (Milch.) Liitkeu.

—

Rorsc Fish.

Greenish above, below golden or silvery. Young with a black blotch

at origin of straight part of lateral line. Body oblong, rhombic, less

elevated than in the other species
;
profile anteriorly nearly vertical,

highest above the eye, snout somewhat protruding, belly most arched

in the young ; mouth oblique ; maxillary reaching vertical from front of

orbit. Ventral fins minute; dorsal and anal very low, esijecially in the

adult, the long rays disappearing very early; pectorals falcate, about as

long as head. Head 3^ in length; depth 1|. D. YIII-I, 21; A. II-I,

17. Tropical America, north to Cape Cod ; not very common on our

coasts.

(Zeus setajnnnis Mitch. Trans. Lit. & Phil. Soc. N. Y. 1815, 384 : Argyreiosus setipin-

nis Giiuther, ii, 459 : Vomer hrowni Cuv. & Val. ix, 189 : Vomer browni Dekay, New York
Fauna, Fish. 127; Liitkeu, Spolia Atlantica, 1880, 543: Vomer curtus Cope, Proc. Acad.

Nat. Sci. Phila. 1870, 119: A7-gy7'tiosus miimaculalus Batchelder.)

224.—CHLOKOSCOMBRUS Girard.

{Micropteryx Agassiz, preoccupied.)

(Girard, Proc. Acad. Nat. Sci. Phila. 1858, 168: type Seriola cosmopoUta Cuv. & Val.

= Scomber chrysurus L.

)

Body oblong ovate, closely compressed, but not elevated ; the abdomen

prominent anteriorly, its curve being much greater than the curve of the

back. Occiput and thoracic region trenchant. Caudal peduncle very

narrow, the fin widely forked. Scales small, smooth. Lateral line arched

in front, unarmed. Head nearly naked. Preorbital low. Mouth rather

small, oblique, lower jaw scarcely projecting; upper jaw protractile;

maxillary broad, emarginate behind, with a large sui)plemental bone.

Jaws, vomer, and palatines with feeble teeth, mostly in single series.

First dorsal of feeble spines, connected by membrane; second dorsal

and anal long and low, similar, much longer than the short abdomen.

No finlets. Anal spines strong. Ventrals small; jjectorals falcate.

Gill-rakers long. {'/XiDpn<;j green ; ay.oiifipoq, mackerel.)

* Cuvier, Regue Anim. ii, 1817: type Vomer hrowni Cuv. ^^Zeus selipinuis Mitchill:

(Latin vomer, a plowshare.)
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695. C. chrysurus (L.) Gill.

Greenish above, sides and below golden; caudal peduncle dusky-

above ; dark opercular and axillary spots; inside of mouth black. Head

rather deeper than long; opercles very short; snout short. Mouth very

oblique; maxillary reaching anterior margin of eye; eye very large,

longer than snout, about 3 in head. Caudal peduncle longer than

deep, its diameter less than that of the eye; ventrals very small, fitting

into a groove in which the vent is situated; pectorals long, falcate, one-

third the length. Head Sf in length; depth 2.>. D. VIII—I, 26; A.

11—1,20. Cape Cod to Lower California and India; common on our

South Atlantic coast.

(Seomier chrysurus Linn. Syst. Nat.: Microptcri/x ohrifsuims Giinther, ii, 460: Seriola

cosmopolita Cuv. & Val. ix, 219: Seriola Moris Holbrook, Ichth. S. C. 1860, 79: Chlor-

oscombrus cariblivus Grd. Ichth. U. S. Mex. Bound. Surv. 21.)

225.—TRACHYNOTUS Lacdpede.

Pompanos.

(Bothrolcemus H.olhToo]i.: DoUodo-n Girard.)

(Lac^pfede, Hist. Nat. Poiss. ii, 1800: type Chcetodon glcmcus Bloch.)

Body compressed, moderately elevated, the general outline ovate.

Caudal peduncle short and rather slender. Abdomen not trenchant,

shorter than the anal fin. Head moderately compressed, very blunt, the

snout abruptly truncate. Mouth nearly horizontal, the maxillary reach-

ing the middle of the eye; premaxillaries protractile; maxillary with-

out distinct sui^plemental bone. Jaws, vomer, and palatines with bands

of villifoi'm teeth, which are deciduous with age. Preopercle entire in

the adult. Gill-rakers short. Gill-membranes considerably united.

Spinous dorsal represented by six rather low spines, which are con-

nected by membrane in the young and are free in the adult. In old

specimens the spines appear small on account of encroachments of the

flesh, and ultimately often disappear. Second dorsal long, elevated in

front; anal opposite to it and similar inform and size; two stout, nearly

free spines in front of anal, and one connected with the fin, these often dis-

appearing with age. Scales small, smooth. Lateral line unarmed, little

arched; no caudal keel. ''When extremely young tlie [)reoperculum is

armed at the angle with three large spines, and smaller ones above and

below. The spinous dorsal is developed as a perfect fin, and teeth are pres-

ent on the jaws and palatine arch. In this stage the species bas never

been described by previous naturalists, and consequently has received no

name, as the corresponding stage of Naucrates {Nauclerus) has. At an
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early i^eriod the preoperciilar spines are absorbed into the substance of

the preoperculum and disappear. The spinous dorsal and the teeth are

still retained. In this condition it remains for some time, "^he spinous

dorsal, however, gradually losing its relative size, while the soft vertical

fins increase. In this stage the species belongs to the genus Doliodon

of Girard. At a later period the membrane connecting the dorsal spines

has become obsolete, and the species then rejireseuts the genus Trachy-

notus, as understood by Cuvier and Valenciennes, and others. Finally,

in old age, the teeth of the jav^^s, palate, and i^haryngeal bones have fallen

out, and the lobes of the dorsal, anal,, and caudal fins attained their

greatest extension and become pointed. This final stage has been made

known by Holbrook under the new generic name of Bothrolcemus^^ (Grill,

Proc. Acad. Nat. Sci. Phila. 1862, 440). The pseudobranchiae also dis-

appear in old specimens. T!he species of Trachynotus are among those

most highly valued as food-fishes, (jpa/,^^, rough 5 '^wtu^^ back.)

a. Body without dark bauds.

b. Vertical fins without black.

696. T. caroMaiBJS (L.) Gill.

—

Common Pompano.

Uniform bluish above, sides silvery, golden in the adult, without

bands; fins plain silvery or dusky. Body oblong ovate, elevated, pro-

file forming a gentle curve from the middle of the back to the snout,

where it descends abruptly. Dorsal and anal falcate, their lobes reach-

ing when depressed nearly to the middle of the fin
;
pectoral reaching to

opioosite the vent. Gill-rakers short, slender in the young, becoming

thick in the adult. Head 4; depth 2^. D. VI-I, 25 j A. H—I, 23. L.

18 inches. West Indies, north to Cape Cod; the most valued food-fish

of our southern waters.

{Gastcrosteus caroVmus Linn. Syst. Nat.: Trachynotus pampaniLS Giinthor, ii, 484;

Bothrolccmu'S pampanus Holbrook, Ichth. S. C. 1860, 81.)

hh. Vertical fius largely black.

69?'. T. ovatMS (L.) Gthr.

Bluish, sides silvery; lobes of the dorsal and anal more or less black.

Body comparatively deep. Head about 4. Depth If to 2. D. VI-I,

19 ; A. II—I, 18. In all warm seas ; north to Virginia on our Atlantic

coast.

{Crasterosfeus ovatus L. Syst. Nat.; Giintlier, ii, 481.)

698. T. g^oi ecnsBS C. & V.

Dorsal, anal, and caudal lobes black. Snout obliquely truncated;

maxillary reaching to below the centre of the eye; anterior rays of dor-
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sal and anal extending beyond the middle of the fins when depressed.

Head ^ iu total length; depth, 2|; caudal lobes 4. D. VI—I, 20; A.

11-1,17. Florida to Africa. {Gilntlier.) Not evidently different from

the preceding.

(Cnv. &. Val. viii, 419 ; Guntlior, ii, 483.)

aa. Body with vertical daik bands.

699. T. ^lasaecis Cuv. «fc Val.

Bluish, sides golden, with four narrow blackish vertical bands, the

first under the first dorsal spine, the second under the fifth, the others

under the soft dorsal. Dorsal and anal fins falcate, much elevated ante-

riorly, reaching beyond base of caudal ; caudal lobes elongate. Head

3f ; depth 2. D. VI-1, 19; A. II-I, 18. Pyloric coeca 13. Tropical

seas, north to Virginia and Lower California.

(Cuv. & Val. viii, 400;. Giiiitlier, ii, 483; Holbrook, Ichth. S. C. 192.)

226.—NAUCRATES Rafinesque.

Pilot-fishes.

{Nauclerus CnyiGV
',

youug.)

(Rafinesque, Cavattori di Alcnui Nuovi Geueri, »fec., IHIO, 44: typo Naucrates conductor

Raf.= Gasfcrosicas dtictor L.

)

This genus differs from Seriola only in the reduction of the spinous

dorsal to a few (4 or 5) low, unconnected spines. The young {Xauderus

Cuv.) have the spines of the dorsals connected by membrane, and a more

or less distinct strong spine at the angle of the operculum. A single

species, in the open seas, (vauz/jrirr^?, ruler of the ships, i. e. holding shiijs

fast—a name ai)plied by the ancients to Echeneis and other fishes.)

700. N. Auctor {hinu.) lla{.—Pilot-fish ; Romero.

Bluish, with five to seven dark vertical bars. Bod^^ rather elongate,

little compressed. Snout rather blunt. Mouth terminal, oblique, small

;

maxillary scarcely reaching orbit. Caudal keel large, fieshy; pectorals

short and broad; ventrals rather large. Head 4 in length; depth 4.

D. IV—I, 20; A. II—I, IG. In all warm seas ; occasional on our Atlantic

coast.

{Gaateroaieiis ductor Linn. Syst. Nat. : Naucratca noveboracenaia Cuv. & Val. viii, 325;

Giiuther, ii, 374.)
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227.—SERIOLA Cuvier.

Amber-Jishes.

{Halatractus Gill.)

(Cuvier, Regne Auim. ed. 2, ii, 1829: type Caranx dumerili Risso.)

Body oblong, moderately compressed, not elevated. Occiput and breast

not trenchant. Head usually more or less conical, not very blunt.

Mouth comparatively large, with broad bands of villiform teeth on both

jaws, tongue, vomer, and palatines; a bro.id, strong, supplemental maxil-

illary bone; premaxillaries protractile. Scales small. Lateral line

scarcely arched, forming a keel on the caudal peduncle, not armed with

bony plates. Sides of head with scales. First dorsal with about seven

low spines, connected by membrane ; second dorsal very long, elevated

in front ; anal similar to the soft dorsal but not nearly so long, shorter

than the abdomen, preceded by two very small free spines, which dis-

appear in old fishes; no finlets; ventral fins very long; pectorals short

and broad. Gill-rakers moderate. Species of moderate or large size,

often gracefully colored; most of them valued as food-fishes. This

genus should i)robably be united to Naucrates. {Seriola^ the Italian

name of 8. dumerili.)

701. S, lalandi Cuv. & Ya\.—Yenow-tail.

Bright steel-blue above, sides dull silvery, an irregular yellowish

lateral band ; fins dusky yellowish green ; caudal dull yellow. Body

regularly fusiform, somewhat compressed, tapering to the sharp snout

and slender caudal peduncle. Maxillary reaching front of pupil. Mouth

not very large. Gill-rakers long and strong. Head naked, except on

the cheeks. Fius.scaleless. Caudal keel moderate ; caudal lobes nearly

equal. Spines of moderate development, the free anal spines disappear-

ing with age. Pectorals shorter than vontrals, which are half length of

head; longest dorsal ray f height of body. Pyloric coeca very numer-

ous. Head 4; depth 4. D. V to VII-I, 35; A. n-I,21. L. 3 feet. In

most warm seas; abundant in summer about the Santa Barbara Islands;

also occasional on the South Atlantic coast. An excellent food-fish.

(Cuv. & Val. ix, 208, 1833; Giintlier, ii, 4G3: Seriola aureovittata Scblegel, Faun.

Japau. Pol as. 115. pi. 62.)

702. S. rivoliann. Cuv. & Val.

—

Eoch Salmon.

Oolor uniform ; an oblique black baud from the nape through the eye

to the j)reorbital. Snout conical, 1.^ times the diameter of the eye. Max-

illary not reaching the vertical from centre of pupil. Back, neck, and
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abdomen slightly compressed. Yentrals reaching vent; soft dorsal

falcate, its heigiit 6 in length. Scales small. Depth 3"|; head 4. B.

VII, I, 29; A. II, I, 21; Lat. 1. about 131. {Glinther.) Coast of Brazil

to Florida.

(Cuv. & Val. ix, 207 : Seriola houaricns'is Gnniher, ii, 464: Srriola honariensis Goode &
Bean, Proc, U. S. Nat. Mii8.ii, 1871), 129: 1 Seriola bosci'' Cuv. & Val. ix, 209: Lutkeu,

Spolia Atlantica, 1830, G03: Seriola falvata Giiuthftr, ii, 404.)

703. S. StoaB'Bisii Goodc & Beau.

Color bluish above, whitish beneath, a band of greenish yellow as

wide as the eye extending from the i^reojjercle to the extremity' of the

tail; fins greenish; traces of bands on theopercle. Body subfusiform,

highest at origin of second dorsal, thence tapering evenly to snout and

tail. Caudal peduncle somewhat depressed, with lateral caiinse and

strong transverse grooves above and below; maxillary reaching vertical

from middle of orbit. Teeth villiform in jaws, on vomer, palatines, and

in one median and two lateral series on tongue. Scales small on the

cheeks, none on limb of preopercle or the remainder of the head. Head

3J in length; depth 4|. Eye C^ in head. D. VII-I, 30; A. II-I, 19.

(Goode & Bean.) Gulf of Mexico, north to Pensacola.

(Goode & Bean, U. S. Nat. Mas. 1879, 48.)

704, S. zoBnata (Mitch.) C. «fe Y.—Endder Fish.

Bluish above, white below; sides with about 6 broad black bars,

the forming three large blotches on the dorsal and two on the anal

;

the bars growing faint or disappearing with age ; an oblique dark

band from the spinous dorsal to the eye, the space above this olivaceous;

spinous dorsal black; ventrals mostly black. Head longer than deep;

I)rofile descending in a gentle curve ; top of head to base of dorsal fin

compressed. Mouth nearly horizontal ; maxillary reaching to below the

middle of orbit. Pectorals small, rounded, as long as the eye and snout

;

ventrals two-thirds length of head. Vent behind middle of body.

Head 3^ in length ; depth, 3^. D. VII-I, 38 ; A. II-I, 21. L. 30 inches.

Cape Cod to Florida ; rather common.

(Scomber zoitatua Mitch. Trans. Lit. and Phil. Soc. N. Y. 181.5, 427; Giinther, ii, 465:

Seriola caroHnetisis Holh. Ichth. S. C. 1800,72; from South Carolina, wants the vertical

bauds, but is not otherwise obviously diil'tTent; tliis is doubtless duo to increased

ajfc, as Hoibrook's typo was over two feet in length.)

7J»5. S. fasCBata (Bloch) Cuv. «fe Val.

Greenish above, yellow below ; body with sixteen narrow and some-

what irregular brown cross-bands, arranged in pairs; those between

* Body deeper, eye larger, spines stouter, and caudal broader than in S. dumeriU,

D. VII-I, 31; A. II-I, 20. Silvery with a brown temporal band. South Carolina.

{Cuv. 4- Fal.)
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the soft dorsal and anal extend on those fins, forming five blotches on

the former and three on the latter ; a blackish band between the eyes

;

ventrals black. Head short, deeper than long
;
profile convex. Dorsal

and anal fins not elevated. D. VII^I, 30; A. 11, 20. {Cuv. & Val)

Coast of South Carolina.

(Scomber fasciatus Bloch. Ichth. taf. 341; Giinther, ii, 464; Ciiv. & Val. ix, 211:

Zoniclithtjs* fasciatus Swaiuson, Class. Fish. 1839, 248.)

22§.—EL.AGATIS Bennett.

Yellow Taih.

(Seriolichthya Bleeker: Decaptus Poey.

)

(Bennett, Narrative of a whaling voyage, ii, 283, 1840 : type Seriola Upinnulata, Qaoy

& Gaimard
.

)

Second dorsal and anal long, each with one detached finlet composed

of two rays. Otherwise as in Seriola. (ijMxdTTj, a spindle.)

yOG. E. pisBDBMlams Poey.

Bluish, with two longitudinal bluish bands, yellowish below. Body

fusiform, very elongate. Cheeks scaly. Maxillary reaching a little be-

yond nostrils. Eyes 7J in head. Caudal ke6l feeble -, caudal lobes very

long. Pectorals i)ointed, halfas long as head . Fins not scaly. Two rays

connected by membrane in each finlet. Head4|; depth 5^. D. YI-I,

26-11; A. ir-I, 17-11. L. 2J feet. {Poey.) West Indies, north to

Florida: rare.

(Seriola pinnulata Poey, Memorias, ii, 233, 1858.)

22J).—SCOMBKOIDES^Mc^pMe.

Leather-jackets.

(Lac6pfede, Hist. Nat. Poiss. iii, 52, 1802 : type Scomberoides noeli Lac.*)

Body compressed, oblong or lanceolate. Caudal peduncle slender,

not keeled. Head short, compressed, acute. Occipital keel sharii.

Mouth rather large, with small sharp teeth in bands on jaws, tongue,

vomer, and palatines, and sometimes on the pterygoids. Jaws about

equal, the upper not i)rotractile ; maxillary very narrow, without dis-

tinct sux)plemental bone. Gill-rakers rather long. Scales small in our

species, linear, and extremely narrow, embedded in the skin at different

angles. Lateralline unarmed. Dorsal spines rather strong, 3 to 7 in

number, nearly free in the adult; second dorsal very long, its posterior

rays pencillated and nearly or quite disconnected, forming finlets; anal

" The genus Zonichthys Swainson, 1. c, based on this species is characterized by the

deep head, its depth at the occiput being greater than its length. {Zovo'^, zone ; ix^vZ,

fish.)
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rather longer than soft dorsal, much longer than the abdomen, its last

rays forming similar finlet«; anal spines strong; ventral fins depres-

sible in a groove; i)ectoral fins very short. Species numerous in the

tropical seas. The American species belong to the subgenus or genus

Oligoplites, characterized by the toothless pterygoids and the peculiar

scales. The dorsal spines are sev^en in Scomhroides proj^er [Cliorinemus

Cuvier), the pterygoids are armed with teeth, and in most of the species

the scales are normally developed. {^xo/j.^Spo:;, mackerel; etJo?, like.)

a. No pterygoid teeth ; scales linear, emheJidcil {OligojjUtes* Gill.)

TOy. S. OCCidentalJS (Liun.) J. & G.

—

Leather-jacket.

Bluish above, bright silvery below ; fins yellow. Body lanceolate,

slender. Eye as long as snout, about 4 in head; opercles short.

Maxillary reaching beyond middle of orbit. Scales very long and

narrow, embedded in the skin, placed obliquely at angles with each

other, their appearance unlikeordinary scales. Fins low; pectoral as

long as eye and snout; caudal very deeply forked, the lobes equal.

Head 5 in length; depth 4. D. V, 1,20; A. II—I, 20. Both coasts of

Central America, and West Indies, north to New.York and Lower Cali-

fornia ; not rare southward.

{Gastcrosteus occidentalis Linn. Syst. Nat.: Cliorlnemus oceidentalis Giiuther, ii, 475;

Oligopliics occiflentalis Gill, Proc. Acad. Nat. Sci. Pliila. ISSJ, 166.)

Family LXXVI.—POMATOMID^.

(
The Blue-Jishes.)

Body oblong, compressed, covered with rather small scales, which

are weakly ctenoid. Caudal peduncle rather stout. Head large, com-

pressed. Mouth large, oblique. Premaxillaries protractile. Maxillary

not slipping under the preorbital, provided with a large supplemental

bone; lower jaw projecting; bands of villiform teeth on vomer and pal-

atines, those on the vomer forming a triangular patcli
;
jaws each with a

single series of very strong, compressed, unequal teetli, widely set; upper

law with an inner series of small depressed teeth; villiform teeth on the

base of the tongue. Occipital keel strong ; free edge of preopercle pro-

duced ;ind serrated. Gill-membranes free from the istlunus, not united.

Brancbiostegals 7; gills 4, a slit behind the fourth. Pseudobranchije

large. Gill-rakers slender, rather few. Opercle ending in a flat point.

Cheeks and opercles scaly. Lateral line present, unarmed. Dorsal

*Gill. Proc. Acad. Nat. Sci. Pliila. 1863, 166: type Gaaterosteua occidentalis L.

(oXtyoi, few; OTrXiTTj?, armed.)
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fins 2, the anterior of about 8 weak, low spines, connected by membrane

and depressible in a groove ; second dorsal long, similar to the elongate

anal, both fins being densely scaly ; fin-rays slender. Two very small,

free, anal spines, sometimes hidden in the skin. Ventrals thoracic, I, 5.

Pectorals rather short. Caudal fin forked, the lobes broad. Air-blad-

der simple, with thin walls. Pyloric C03ca very numerous. Yertebraj

10-f 14, as in Carangidce. A single species, found in nearly all warm

seas. This family is closely related to the Carangidce^ from which group

it is an offshoot toward the Percoids.

( Carangidce, genus Temnodon Giintber, ii, 479-480.

)

230.—POMATOMUS Lacdp&de.

Blue-fish.

{Temnodon Cuvier.)

(Lac^pfede, Hist. Nat. Poiss. iv, 436, 1802: type Pomatomns sldi 'Lac.= Gasterosteus sal-

tatrix L.)

Characters of the genus included above. {-a>fia, operculum ; to/io!;,

cutting; from the serrated preopercle.)

"708. P. saSlator (L.) GiU.—Blue-fish; Gnen-finh; Skip-jaclc.

Bluish or greenish, silvery below; a black blotch at base of pectoral.

Body robust, moderately compressed ; belly compressed to a bluntish

edge. Head deep ; top of head and a ridge on each side above the

cheeks naked. Cheeks much longer than the opercles. Pectorals placed

rather low, their length a little more than half that of the head. Head

31; depth 4. D. YIII-I, 25; A. II-I, 26; Lat. 1. 95. L. 3 feet. Atlantic

and Indian Oceans; of late years very abundant on our Atlantic coast;

a large, voracious fish, extremely destructive to other fishes ; valued for

food.

(Perca saltatrix L. Syst. Nat. xi, 17G0, i, 29.3: Gasicrosiciis saUairix L. Syst. Nat. xii,

1766: Temnodon saltaior Cuv. & Val. ix, 225: Timnodon saltalor Storcr, Hist. Fish.

Mass. 300 : Temnodon saltator Giintber, ii, 479.)

Family LXXVI (&).—NOMEID^.

[The Nonieids.)

Scombroid fishes with the body oblong, more or less compressed,

covered with cycloid scales of moderate size. Vertebrfe more than

10 -+- 14, as in ^comhridx and Stromatcidw. Mouth large or small,

usually with minute teeth
;
premaxillaries protractile ; maxillary narrow.

Gill-membranes separate, free from the isthmus; pseudobranchife large.

No tooth-like processes in the oesophagus. Preopercle entire, or crenu-
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late. Lateral line unarmed. Yentrals thoracic, 1, 5, sometimes depress-

ible in a deep groov^e in the abdomen. Dorsal tins separate ; the spines

usually feeble, connected by membrane. Soft dorsal long, sometimes

with Unlets; anal fin similar to soft dorsal, without free spines; caudal

peduncle slender, the fin widely forked. Pyloric cfEca numerous. Gen-

era 5 ; species about 10. Fishes of the tropical seas.

(Scomiridw, group Xomcina Giiuther, ii, 387-392.)

a. Cleft of mouth narrow ; veutnils received iu a deep groove iu the abdoinen.

NOMEUS, 231.

231.—]VOJ7aEl[JS Cuvier.

(Cuvier, Rt'gue Anira. 1817 : tyjio Gobhts grovovii Gmelin.)

Body oblong, rather compressed, covered with rather small cycloid

scales. Head fiaftish above; occipital crest little developed; cleft of

the mouth narrow. Teeth small, in a single series in the jaws; teeth

on the vonier and palatines. Pseudobranchiaj large. First dorsal with

10 or 11 spines ; second dorsal and anal very long, similar to each other,

without finlets ; anal fin with 3 rather strong spines, none of them free

;

caudal fin not deeply forked ; ventral fins long and broad, attached to

the belly by a membrane, depressible in a deep furrow in the abdomen.

Lateral line running high. Air-bladder i^resent. Pyloric coeca verj'

numerous. Vertebrae 10 + 25. Warm seas, {vopsh:;, pastor; early

travellers having compared the fish to a mullet, herder or hergcr iu

Dutch.)

709. N. grooaovii (Gmel.) Gtbr.

Brownish above, silvery below, the sides below with large round

brown spots; ventrals black, with silvery edgings; anal with 3 brown

spots. Maxillary reaching to below the front of the eye; ventrals

reaching front of anal, pectorals stdl further. D. X-I, 20; A. Ill,

20. Tropical parts of the Atlantic and Indian Oceans; north to

Florida.

{Gohius gronovii Gmelin, Syst. Nat. 1788, 1203: Komcns mauriiii Cuv. & VaL ix, 243:

Gunther, ii, 387.)

Family LXXVIL—STROMATEID^E.

{The Broad Shiners.)

Scombroid fishes, with the body compressed and more or less ele-

vated, covered with small or minute cycloid scales. Profdc anteriorly

blunt and rounded. Mouth small. Premaxillaries protractile or not.

Dentition feeble; no teeth on vomer or palatines; oesophagus armed

Bull. Nat. Mus. No. 10 29
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with numerous lioruy, barbed or booked teeth. Gills 4, a slit behind

the fourth. Gill-inembranes either free or more or less joined to the

isthmus. Gill-rakers rather long. Pseudobranchiai i)resent. Cheeks

S3aly. Preopercle entire or serrate. Lateral line well developed. Dor-

sal fin single, long, with the spines few or weak, often obsolete ; anal fin

long, similar to the soft dorsal, usually with three small spines, which

are often depressible in a fold of skin ; ventrals thoracic or jugular,

normally I, 5, but sometimes reduced or altogether wanting ; caudal fin

lunate or forked. Usually no air-bladder. Pyloric coeca commonly nu-

merous Yertebric more than 10 -j- 14. Genera about 5; species 25-30.

Small fishes, found in most warm seas. The two subfamilies, both repre-

sented in our wiiters, differ widely from each other in general appear-

ance, but agree in the singular character of teeth in the oesophagus.

{Scombi'ido} aud CarangidcB, pt. Giiather, ii, 397-404, 485. Genera Slromateus, Centro-

lophiis, aud Painmclas.)

* Ventral fins minute or absent; opercular bones entire; scales minute; caudal fin

forked; premaxillaries not protractile. (Stromatelnce.)

a. Caudal peduncle not keeled
;
gill-membranes free from tbe isthmus.

STROx\rATEUS, 232.

** Ventral fins well developed; V. I, 5; scales moderate
;
premaxillaries protractile;

caudal lunate. {Centrolophince.)

J). Dorsal spines short and stout
;
preopercle, interopercle, aud subopercle finely

serrate Liuus, 233.

232.—STaOKIATEUS Linnjcus.

Harvest Fishes.

{Pejn-ilus and Rhombus Cuvier: Poronotus Gill.)

<(Artedi; Liunreus, Syst. Nat. : type Stroinateus fiatola L.)

Body ovate or suborbicular, strongly compressed, tapering into a

slender caudal peduncle, which is not keeled or shielded. Head short,

compressed, the profile obtuse. Mouth small, terminal, the jaws sub-

equal. Premaxillaries not protractile. Jaws each with a single series

of weak teeth. Scales very small, cycloid, silvery, loosely inserted,

extending on the vertical fins. Opercular bones entire. Gill-mem-

branes separate, free from the isthmus
;
gill-rakers moderate. Lateral

line continuous, concurrent with the back. Dorsal tin long, more or

less elevated in front, preceded by a few indistinct spines—usually one

or more procumbent spines in front of dorsal and anal, each of these

with a free point both anteriorly and posteriorly; anal fin similar to

dorsal, or shorter, usually with three small spines ', ventral fins wanting

in the adult, a rudiment sometimes visible in the young; a single small,
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sharp spine, attacbed to the pubic bone, often occupying the place of

the ventrals; pectorals long and narrow. Candal widely forked. Spe-

cies numerous. {fTzpd>;j.a-£o<;, an ancient name of some brightly colored

tish in the Red Seaj from (Trpcu/JM, a bed-quilt.)

fl. Ventral fins obsolete; pelvic spine present.

b. Dorsal and anal fins falcate, their anterior rays much lonj^er than the head

;

body suborbicular. (Ilhombiis^ Lac6i)edc.)

yiO. S. aBepMlotBBS (L.) J. & G.

—

Harvest Fish.

Greenish above, golden-yellow below. Body suborbicular, bounded

by even curves. Mouth very small, oblique, maxillary reaching front

of orbit. 2^0 pores along the sides of the back. Pectorals shorter than

head, reaching half way to caudal -, soft dorsal and anal fins falcate, the

longest rays of anal nearly half length of body; caudal lobes equal

Scales thin and deciduous, not very small. Head 3 ; depth 1^. D. 45;

A. 40; Lat. 1. about 90. Vertebrte 15+15. Cape Cod to South Amer-

ica; commonest southward.

{Chcrtodon alepidotus L. Syst. Nat. : Sternoptiix (jardemi Bl. & Schn. 1801, 494 : Ehomhus

Jongipinnis Cuv. & Val. ix, 401 : Stromateus (jardenil GMnther, ii, 399.)

lib. Dorsal and anal fins not falcate, their anterior rays shorter than the head ;
form

ovate.

c. No series of large pores along the sides of the back.

711. S. sieauaUDB^nBOS Ayres.

—

California PompaKO.

Bluish above, brightly silvery below; fins punctulate; anterior lobes

of dorsal and anal dusky-edged. Body ovate, blunt anteriorly, with a

short, slender tail, the caudal fin widely forked. Mouth very small,

terminal, the maxillary extending to the eye. Tetth very feeble. Gill-

rakers short, slender, less than half diameter of eye. Eye small. One or

2 procumbent spines before the dorsal; longest rays of dorsal f of head;

pubic spine small; i^ectorals longer than head; no pores along base of

dorsal. Spines of dorsal and anal very small or entirely obsolete. Scales

small, silvery, deciduous. Head 4 ; depth 2. D. HI, 4(5; A.III, 40. L.

lOin.ches. Pacific coast of United States; abundant in summer; highly

l)rized as a food-fish.

{Poronotiis simillimua Ayrcs, Proc. Cal. Acad. Nat. Sci. ISoO, 84.)

cc. A .scries of large pores along Ibc base of the dorsal fin. {Porovotus\ Gill.)

Yia. S. triaCaBlltQlUS Peck.

—

DoUar-Jluh ; Tlarvcst-fiHh ; IIi(llcr-fish ; La Faiiitlc.

Bluish above, below silvery. Body oval, much compressed. Dorsal

*Lac6p£!de, Hist. Nat. Poiss. ii, 321, 1800: type Chcetodon alepidotus L. (poft/jo?,

rhomb.)

Klill, Cat. Fisli. East Coast N. Am. 1801, 35 (not characterized): iyi^G Stromafcus

triacaiitltus Pack, {vtopo?, pore; vcjru?, back.)
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a7id ventral outlines about equally carved. Snout very blunt, rounded

in proiile. Mouth small, the maxillary not reaching the orbit. Caudnl

peduncle very short; anterior rays of dorsal and anal little elevated.

Lateral line high, a series of conspicuous x)ores above it near the base

of the dorsal. Pectorals much longer than head. Gill-rakers rather

long, f diameter of the eye, which is 4 in head. Head 4; depth 2^.

D. Ill, 45; A. Ill, 38. L. 10 inches. Maine to Cape Hatteras; very

abundant.

(Peck, Mem. Auier. Acad, ii, 48: Ehomhm cryptosus Cuv. & Val. ix, 408; Giintiier, ii,

398.)

233.—I.IRUS Lowe.

Budder-fislies. .

(Palinurus DeKay, preoccupied in Crustacea: Palinurwhthijs Gill: Pammclas Giintiier.)

(Xeints Lowe, Pro^. Zool. Soc. Loud. 1839, 83: typo Lelrus bennetti Lowe = CentrolopUus

ovalis C. & V.)

Body ovate, compressed, more elongate and less compressed than in

Stromateus. Profile very blunt and convex. Mouth moderate; maxil-

lary narrow, with a small supplemental bone; premaxillaries protrac-

tile, little movable. Jaws nearly equal, each with about one series of

small, slender teeth; no teeth on vomer or palatines. Preoperculura,

interoperculum, and suboperculum finely serrated. Gill-rakers long;

gill-membranes separate, free from the istlimus. Scales small, smooth

;

larger, thicker, and more adherent than in Stromateus, Cheeks scaly.

Fins rather low; dorsal fin long, preceded by G-8 short but rather

strong spines, the last ones connected by membrane, the others nearly

free; anal fin similar but shorter, preceded by 3 spines, which, like the

dorsal spines, are nearly imbedded in thick skin ; vertical fins densely

scaly towards their bases ; caudal fin emarginate ; caudal peduncle

stout; ventral fins large, thoracic, I, 5; pectoral fins moderate, rounded

or falcate. Two species, differing from the European genus Centrolophus

chiefly in the development of the dorsal spines, which in thejatter genus

are indistinguishable from the soft rays. (Aei/^o?, thin.)

VIS. \j, perciforinis (Mitch.) J. & G.

—

riitdder-fish.

Blackish green, everywhere dark, the belly scarcely paler and not

silvery. Eye rather large, with an adipose eyelid, its diameter nearly

equal to the snout, 4J in head. Maxillary reaching to opposite front

of pupil. Top of head naked, covered with small mucous pores. Pec-

torals nearly as long as head. Head 3^^; depth 2^. D. VII, I, 21; A.
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III, IG; Lat. 1. 75. L. 1 foot. Maine to Cape Hatteras; rather com-

mou northward.

{Gor!)phw,na pcrciformis Mitch. Amer. Month. Mag. ii, 1818, 244: Palinurus pcrdformia

DoKay, New York Fauna, Fish. 1842, 118: Palinurichthys percifonnis Gill, Proc. Acad.

Nat. Sci. Phila. 1860: Pammclas 2>c)-cifonniii Giinther, 11, 485.)

Family LXXVIII.—LAMPRIDID^.

{The Opahs.)

Body ovate, compressed, and elevated, covered with minute, very-

deciduous, cycloid scales. Head small, rather pointed. Mouth small,

terminal, without teeth, its angle with slits in the skin to permit the

motion of the jaws, as in Orcynus. Premaxillaries protractile. Opercu-

lar bones entire. Dorsal fin single, very long, elevated, and falcate in

front, without distinct spines ; anal long and low, not at all falcate

;

both fins depressible in a groove; ventral fins thoracic, but behind the

pectorals, composed of 14 to 17 rays; pectoral fins large, falcate, their

bases horizontal; caudal fin moderately forked, its peduncle short and

slender, without keel. Lateral line present, much arched in front.

Branchiostegals 6. Gill-membranes free from the isthmus. CBsoiihagus

not armed with spinous teeth. Air-bladder large, bifurcate behind. Py-

loric appendages very numerous. Yertebrse 45. Fishes of large size

and gorgeous coloration, inhabiting the open Atlantic. A single genus

with one or two sjiecies.

{Scomhridcc, genus Lampris, Giinther ii, 415, 416.)

234,—ILAMPRIS Retzius.

Opalis.

(Retzius, Nya Ilandlung, Hi, 91, 1799 : typo Zeus (juitatu8 Briinnich = Zeus luna Gmelin.)

Characters of the genus included above. {?.a/i-p6:;, radiant.)

714. li. geittatUS (Briinnich) Retz.

—

Opali; King-fish; Sun-fish.

Color a rich brocade of silver and lilac, rosy on the belly ; everywhere

with round silvery spots; head, opercles and back with ultramarine tints,

jaws and fins vermilion; flesh red. Longest dorsal ray shorter than

pectorals, which are nearly as long as the head. Anal very low in

front, a little higher behind. Head 3^; depth If. D. 54; A. 40; V.

14-17. Vert. 23+22. L. 3-4 feet. {Lowe.) Atlantic, occasional off

Newfoundland. One of the most gorgeously colored of fishes.

{Zeus guitatus Briinnich, Danske. Sclsk. Skr. ill, 1788, 398: Zeus /una Gmelin, Syst.

Nat. 1788, 1225: Lamprin luna Giinther, ii, 416; Cuv. & Val. x, 39: Lampris lauta Lowe,

Fish. Madeira, 27.)
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Family LXXIX.—CORYPH^NID^.
{The Dolphins.)

Body elougate, compressed, covered with small cycloid scales. Cleft

of the mouth wide, oblique, the lower jaw x)rojectiug. Cardiform teeth

iu the jaws and on the vomer and palatine bones; a patch of villiform

teeth on the tongue; no teeth on the oesophagus. Opercular bones

entire. Skull with a crest, which is much more elevated in the adult

thau in the young. A single, many-rayed dorsal fin, not greatly elevated,

extending from the nape nearly to the caudal iin ; anal similar, but

shorter; both without distinct spines; pectoral tins very short and

small; ventrals well developed, thoracic, I, 5, partly received into a

groove iu the abdomen; caudal fin widely forked. Lateral line present.

Gill-membranes free from the isthmus. Branchiostegals 7; no pseudo-

branchife. No air-bladder. " Pyloric appendages very numerous. Verte-

brae more than 10 +14. A single genus, with six or eight species. Very

large fishes, inhabiting the high seas in warm regions, noted for their

brilliant and changeable colors. To this family belongs the Dolphin

or Dorade of the ancients, Coryphcena Mppurus L.

{Scombridai : genus Coryphwna Giiuther, ii, 404-408.)

235. CORYFMiEWA Liunoeus.

Dolphins.

{Lampugus C. «fc V.
;
youug or crestless forms.)

(Linnaeus, Syst. Nat.: type CorijplioBna hippurits L.)

Characters of the genus included above. The species are not well

known, having been unduly multiplied by authors. {xop6(paiva, the name

applied by Aristotle to Coryphcena hippurus^ from y.opvq^ helmet; ^a:Vw,

to show.)

715. C. punclulata. (Cuv. and Val.) Gthr.

—

Spotted Dolphin.

Sea-green, silvery below, with scattered black spots on the sides and

back ; a series of distant rounded spots along the base of the dorsal

fin ; head with brown stripes. Body elongate, compressed, tapering

gently backwards; profile very convex, snout blunt. Mouth large,

oblique; maxillary reaching middle of orbit. Pectorals short, falcate;

ventrals long and rather nnrrow. Eye large, nearly as long as snout.

Head 4^; depth about 5. "D. 51; A. 25." Warmer parts of the

Atlantic, occasional on our coast.

(Lampugus imnclulatm Cuv. and Val. ix, 327: Giiuther, ii, 408: ICorypluma cquiscti

L. Syst. Nat.)
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716. C. siiciiri Cuv. & Val.

Tliis species appears to dififer from the precediug- in the increased Dum-

ber of fiu rays. The elevated crest represented in DeJCay's figure of liis

"C. globiceps^^ is a character of very oUl individuals. "D. 04; A. 2G."

{Cuv. & Yal.) "D. 03; A. 29." {DeKmj.) Atlantic coasts of the United

States; rare.

(Cuv. & Val. ix, 302: Corijpliwna glohicvps DeKay, Now York Fauna, Fish. 184:i, 13'2.)

Family LXXX.—BRAMIDiE.

[The Bramoids.)

Body oblong or elevated, compressed, covered with cycloid or spinous

scales. Mouth wide, oblique; the jaws, vomer, and palatines provided

with sm ill teeth. Premaxillaries protractile. Snout more or less ob-

tuse and convex. Dorsal and anal fins very long, both more or less

elevated; veutrals thoracic or jugular, the number of rays usuallj- not

I, 5. Branchiostegals 7. Pseudobranchite i^resent. Pyloric append-

ages few. VertebrtB more than 10 -f 14. Genera 4; species about 10,

inhabiting the open seas.

{Scomhridw : genera Brama, Taractes, and rteraolis Gihitlier, ii, 408-411.)

* Dorsal fin very tigli, extending from the forehead to the caudal fin, composed of very

slender, inarticulate spines; anal fin similar; ventral finsjugular. (PteracUnw.)

a. Jaws, vomer, and palatines with small teeth ; air-bladder A'ery small.

Pteraclis, 238.

236.—PTERACLIS Gronovius.

(Gronovius, Act. Helvet. vii, 44, 1772: type Corypltwna velifera Pallas.)

Body compressed, oblong, covered with moderate-sized cycloid, lobate

or emarginate scales. Eye large. Dorsal lin very much elevated, ex-

tending from the forehead to the base of the caudal, composed of filiform

spines, its form triangular, its base scarcely less than the total lengtli

of the fish; anal fin similar in form, also compo.sed of slender fnigile.

spines ; ventrals jugular, nearly under tlie eye, long, of 4-G slender rays.

Pseudobranchise present. Air-bladdei- very small. Most of the species

of this singular genus inhabit the Indian Ocean, (rrs/zo^, fin or wing;

zArrw, to close. "The name indicating the double rows of scales which

embnuic the bases of the two vertical fins.'')

717. P. caroIiBius Cuv. & Val.

Silvery, with bluish reflections. Mouth larger, scales larger, and

fourth ray of the dorsal stouter than in other species. D. LII; A. LXIV.
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Coast of South Carolina ; knowu only from a mutilated specimen 4 inches

long, evidently the young of some j)elagic sj)ecies.

(Cuv. & Val. ix, 368; Gunther, ii, 411.)

Family LXXXI.—ZENIDiE.

(The Dories.)

Body short, deep, much compressed and elevated, naked, or covered

with minute scales, or with bony protuberances. Teeth small, in narrow

bands or single series, on the jaws and vomer and sometimes on the

l\alatines. Mouth rather large, terminal, the upper jaw protractile.

Eyes lateral. Opercles and other bones about the head often armed

with spines. Branchiostegals 7 or 8. Gill-membranes little united, free

from the isthmus. Pseudobranchiae large. Air-bladder large. Grill-

rakers usually short. Gills 4, a slit behind the fourth. Dorsal fin emar-

ginate, or divided, the anterior i^art with strong spines, the posterior

part longer ; anal fin with or without spines ; ventral fins thoracic, their

lays I, 5 to I, 8 ; caudal fin usually not forked. Lateral line obscure,

unarmed. Pyloric cceca exceedingly numerous. YertebroB about 32.

Genera 5 ; species about 10 ; fishes of singular appearance, inhabiting

warm seas.

{Scomhrkta', group CyiUiia, Giinther, ii, 393-396: CytUdco Giiuther, Intr. Study Fisli.

450.)

a. Scales minute or wanting; anal spines very strong; no palatine teeth. {Zenina',.)

h. Anal spines 3; bases of both dorsals armed with spinous jilates-ZENOPSis, 237.

237.—ZE^OPSSS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1H32, 123: type Zeus nehulosus Temminck &
Schlegel, from Japan.)

Body ovate, much compressed, without scales, not warty. Head

deeper than long, its anterior i^rofile steep. Mouth rather large, upper

jaw protractile; teeth small, on jaws and vomer, none on the palatines.

Various bones of the head and shoulder girdle armed with spines.

Series of bony plates along the sides of the belly and the bases of the

dorsal and anal, each plate armed with a strong spine. Eye large,

placed high. Gill-rakers short. Dorsal spines very strong, usually 10

in number. Anal spines 3. Ventral fins long, mostly I, 7. Caudal

peduncle slender, the fin not forked. Two or three species known, differ-

ing from Zeus, mainly in the presence of 3 anal spines instead of 4. Pe-

lagic. (Csu?, Zeus; £M^£?, appearance. Zeus is from !^eu^, Jupiter.)
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718. Z. oecllatms (Storcr) Gill.

Color silvery, nearly plaiu ; a black lateral ocellated spot in life, dis-

appearing- in spirits. Body short, deep, compressed. Skin wholly

naked, except for the bony bncklers, which are armed each with a central

spine hooked backwards and marked with radiating ridges; 7 bucklers

along the base of the dorsal, the 5th and Gth largest; 2 on the median

line in front of the ventrals, the second largest; one median plate, and

pairs between ventrals and anal, and 4 along the base of the anal. Top

of the head with ronghish ridges, but without spines ; a spine at the

base of each dentary bone; the broad maxillaries each with a supple-

mental bone; teeth nearly obsolete. Eye large, much nearer the gill

opening than the tip of the snout. Gill-rakers short. Caudal peduncle

very slender, the caudal fin short and rounded; pectorals very short;

ventrals large, the rays I, 6, the first soft ray closely appressed to the

spine; anal spines short and stout, the soft rays, like those of the dorsal,

low; dorsal spines filamentous. D. IX, 26; A. 111,24. Pelagic; one

specimen taken at Provincetown, Mass. (Description from the original

type.)

{Zeus ocoUatus Storer, Proc. Bos. Soc. Nat. Hist, vi, 888; Gill, 1. c.)

Family LXXXIL—BERYCID^.

{The Squirrel-fishes.)

Body oblong or ovate, compressed, covered with very strongly ctenoid

or spinous scales. Head with large muciferous cavities, covered by thin

skin. Eye lateral, usually lai^ge. Mouth more or less oblique. Pre-

maxillaries protractile ; maxillary rather large, usually with a sui)ple-

mental bone. Bands of villiform teeth on jaws, and usually on vomer

and palatines. Opercular bones usually spinous ; frequently every mem-

brane bone of the head strongly serrated. Branchiostegals mostly 8.

Gill-membranes separate, free from the isthmus. Gills 4, a slit behind

the fourth. Pseudobrauchiaj present. Gill-rakers moderate. Cheeks

and opei cles scaly. No barbels. Dorsal fin long or short, usually with

strong spines; anal with 2-4 spines; ventral fins thoracic, usually I, 7,

the number of rays greater than I, 5 ; caudal fin usually forked. Pyloric

cceca numerous. Genera 5-G ; species about 50. Iiough-scaled and

brightly colored fishes of the warm seas; two species straying to our
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coast. Many of them inhabit considerable depths in the ocean. The

young often difler widely in appearance from the adult.

(Beryc'ul(e Giiuthev, i, 8-50; exclusive of certain genera.)

a. Dorsal fin coutimious, tlio spinous part short ; anal spines 3 ; abdomen serrated.

HOPLOSTETHUS, 238.

aa. Dorsal fin deeply emargiuate, the sj^inous part long ; anal spines 4.

HOLOCENTRUS, 2J50.

23§.—HOPI.OSTETHUS Cuv. & Val.

(Cuvier & Valenciennes, Hist. Nat. Poiss. iv, 463, 1829: type Hoplostcthus mcditerm-

iieiis Cuv. & Val.)

Body short and deep, much compressed. Head short, compressed,

very blunt anteriorly, deeper than long, with very conspicuous mucous

cavities. Eye very large. Mouth very oblique, the jaws equal when

the mouth is closed. Maxillary long, broad behind, with a distinct sup-

plemental bone, which reaches the posterior border of the eye. Teeth

very fine, villiform, on jaws and palatines, none on the vomer. Sub-

orbital with radiating ridges and a few spines; a vertical ridge on the

front of the opercle. Opercle little developed, its spine small or obso-

lete; a strong spine at the angle of the preopercle; the long vertical

limb of the preopercle finely serrated. Gill-membranes separate, free

from the isthmus. Branchiostegals 8. Scales moderate or small,

ctenoid; lateral line present, its scales enlarged; abdomen with a series

of bony jilates each, ending in a retrose spine. Dorsal fin continuous,

short, the si)ines graduated, C in number; anal with 3 graduated spines;

caudal forked, its rudimentary rays spinous; pectorals low, rather long;

ventrals F, C, rather short. Air-bladder simple. Pyloric cceca numerous.

Vertebrre 11-1-15. Deep-sea fishes. {uttXoc;, armed ; arsOoc^ breast.)

'3'11>. M. BjiedaterrasneMS C. & V.

Silvery, ros^^ in life ; fins scarlet, peritoneum and inside of mouth

black. Eye very large, much longer than snout, forming about one-third

the length of head. Abdominal plates 9-13 in number. Body above with

very small rougtliish scales ; sides nearly or quite naked (in the young

example seen), scaly in the adult. Pectorals reaching first soft ray of

anal; ventrals to vent; fins rather low. Head 2.^; depth 1^. D. VI,

IG; A. Ill, 8; Lat. 1. 28. Length of specimen 3 inches, lately dredged

by the U. S. Fish Commission off Chesapeake Bay. Coasts of Southern

Europe.

(C. &, V. iv, 439; Giinther, i, 9: Travliichtlnjs sjicciosus Lowe, Fish. Madeira, 651.)
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259.—IIOLOCKIMTKUS Blocli.

Squirrel-fishes.

(^Illn/itclikhthi/n C'uv. & Val.
;
youuy.)

(Ariedi; Bloch, AusL Fisclio, iv, Gl, about 1787: typo Holocentrus sogo Blocli.)

Body oblonjj:, moderately compressed, the veutral outline uearl^*

straiglit, the back a little elevated, the tail very slender. Head com-

pressed, narrowed forward. Operculum with a strong spine abov^e,

below which the edf?e is sharply serrated ; a strong spine at the angle

of i)reopercle. Orbital ring, preorbital, preopercle, interopercle, sub-

opercle, occiput, and shoulder girdle with their edges sharply serrate.

Mouth small, terminal, the lower jaw i)rojectiug in the adult; iu the

young (which constitute the supposed genus lihynchichthys), the snout is

much produced. Maxillary broad, striate, with a supplemental bono.

E^e excessively large. Scales large, closely imbricated, the posterior

margin strongly' si^iuous. Lateral line continuous. Dorsal deeply emar-

ginate, the spines usually 11, depres-sible iu a groove; soft dorsal short

and high ; anal with 4 spines, the first and second quite small, the third

very long and strong, the fourth smaller; caudal widely forked; both

lobes with the rudimentary rays spine-like ; ventrals large, I, 7, the

spine very strong. Species numerous, remarkable for the dev^elopment

of sharp spines almost ever^'where on the surface of the body, ('j/'t,

wboli3"; y.z.'Tfxi.^, sinne.)

720. H. pcJitacailt3l3lS (Blocli) Vaill. Sc Boc.—Sjuirrel-fish.

Chiefly bright red, with shininir longitudinal streaks; tins not black.

IMouth small, the maxillary scarcely reaching middle of orbit. Soft

dorsal as high as the body; ventrals much longer than pectorals, reach-

ing vent. Head 3^ in length ; depth 3^. Eye about 2.^ in head. D.

XI, 15; A. IV, 10 ; V. I, 7; Lat. 1. 50. Yertebrai 11 + 1(5. CcBca 25.

West Indies ; accidental on our cOast ; once taken at Newport, R. I.

" Its bright color and nervous darting motions rendering it one of the

most conspicuous denizens of the rock-pools. The local name refers to

the grunting noise uttered by them, which resembles the bark of a

squirrel." (Goodc.)

{BodiannH pentacanthuH * Bloch, Ansl. Fisclio, iv, 40, taf. 225 : Holocentrus sogo Bloch,

Ausl. Fischc, iv, 61, taf. 232: Perca rufa Walhauni, Artedi, Pise. 1792, 351; Holo-

ccntrum longijyhnie Giiuthcr, i, 28; Vaillant &, Bocourt, Miss. Sci. au Mex. 144.)

* " Opercula squamosa. Auteriora 5 spinis pone borrida." {Bloch.)
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Family LXXXIII (a).—APHREDODERID^.

{The Pirate Perches.)

Body oblong, elevated at the base of the dorsal, compressed behind,

the head thiclc and depressed, the profile concave. Caudal peduncle

thick. Mouth moderate, somewhat oblique, the lower jaw projecting;

maxillary reaching to anterior border of the eye. Teeth in villiform

bands on jaws, vomer, jjalatines, and pterygoids. Premaxillaries not

protractile; maxillaries small, without evident supplemental bone.

Preopercle and preorbital with their free edges sharply serrate; opercle

with a spine. Bones of skull somewhat cavernous. Sides of the head

scaly. Lower pharyngeals narrow, separate, with villiform teeth.

Gill-membranes slightly joined to the isthmus anteriorly. Gill-rakers

tubercle-like, dentate. Pseiidobranchiae obsolete. Gills 4, a small slit

behind the fourth. Branchiostegals 6. Scales moderate, strongly

ctenoid, adherent. Lateral line imperfect or wanting. Yent always an-

terior, its position varying with age,* from just behind the ventral fins

in the young, to below the preopercle in the adult. Dorsal fin single,

median, high, with but 3 or 4 spines, which are rapidly graduated, the

first being very short. Anal small, with 2 slender spines; ventral fins

thoracic, without distinct spine, the number of rays usually 7; caudal

fin rounded behiud. Air-bladder simple, large, adherent to the walls

of the abdomen. Vertebrae 14 + 15. Pyloric coeca about 12. A single

genus, with i)robably but one species. Confined to the United States.

(Aphredoderidce Giiuther, i, 271.)

240.—APiIRE»OS>EKITS Le Sueur.

Pirate Perches.

(Le Sueur; Cuv. & Val. Hist. Nat. Poiss. ix, 443, 1833: type Aphredoderus gibbosus Le
8nenr ^^^ Scolojjsis sayanus Gillianis.)

Characters of the genus included above, {d^odoc, excrement; 5ipr],

the throat, from the position of the vent; hence more correctly Apho-

doderus.)

731. A. sayaams (Gilliams) DuKay.

—

Piralc Perch.

Color dark olive, profusely speckled with dark points which often

make blackish streaks along rows of scales; two blackish bars at base

of caudal, between which is a light bar. Head 3; depth 3. D. Ill, 11

*Thi8 Bingulaffact was first notiqed by Professor S. A. Forties.
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(IV, 10); A. II, G; V. 7; B. G; Lat. 1. 47-58. L. 5 inches. Sliiggi.sb

streams aud bayous from New Yoi'k coastwise to Louisiana, and througli-

out the INIississippi Basin in lowlands and streams with alhivial bot-

toms; locally abundant, variable. The singular variations in the posi-

tion of the vent have given rise to several nominal species aud a nomi-

nal genus.

{Scolo2)siH saj/amis Gilliiiina, Joum. Acad. Nat. Sci. Plula. iv, 81: Aphrcdodcrun rjibbo-

sus C. & V. ix, 448: Sternoiremia isolcpis Nelson, Bull. Ills. Nat. Mas. i, 39, 1876: Aphro-

dcdinis cool:ianiis Jordan, Proc. Acad. Nat. Sci. Pliila. 1877, GO: Asternotremia mesotrcma

.loidan, Bull. U. S. Nat. Mus. x, .^)2: Aphododerus isolepis Jordan, ]\Iau. Vert. ed. 2, 24D;

Giinther, i, '271. For description of variations in tlio position of the vent, see Jordan,

Bull. 111. Lab. Nat. Hist, ii, 48, 1878.)

Family LXXXIII (6).—ELASSOMATID^E.

{The Elassomes.)

Body oblong, compressed, covered with rather large, cycloid scales.

Mouth small, terminal, the lower jaw projecting ; both jaws with rather

strong conic teeth in few series; no teeth on A^omer or palatines; upper

jaw very protractile. Bones of head with entire edges. Cheeks and

opercles scaly. Gill-membranes broadly united, free from the isthmus;

gill-rakers tubercle-like. Lower pharyngeals narrow, separate, with

sharp teeth. Branchiostegals apparently 5. Lateral line obsolete.

Vent normal. Dorsal fin single, small, with about 4 spines; anal with

3 spines; ventrals thoracic I, 5; caudal rounded. Pseudobranchice

none. VertebrfB 24. One species known, a very singular little fish,

one of the smallest known, inhabiting the fresh waters of the United

States ; intermediate between the Aphredoderidcc and Centra rchidcc.

241.—EI.ASS01TIA Jordan.

(Jordan, Bull. U. S. Nat. Mus. x, 50, 1877 : typo Elassoma conato Jordan )

Characters of the genus included above. [lXaGa6uJiJ.a, a diminution.)

722. E. zoc]:itUEai Jordan.

Color olive green, everywhere finely punctulate; sides with about

eleven parallel vertical bands of dark olive, about equal in width, nar-

rower than the eye ; the bands about as wide as the pale interspaces

;

a conspicuous loundish black spot, nearly as large as the eye, on the

sides just above the axis of the body, under the beginning of the

dorsal ; soft fins faintly barred ; a blackish bar at base of caudal.

Body oblong, compressed, the nape rather broad and depressed. Head

narrowed forward. Eye large, 3 in head. Mouth small, oblique, the
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maxillary scarcely reaching pupil. Teetli in jaws stout, conical, slightly

carved, in two or three rows. Head 3; depth 3 J. D. IV, 10; A. Ill,

5; B. 5; scales 42 + 19. L. 1 J inches. Smallest of our spinous-rayed

fishes, inhabiting sluggish streams and bayous, from South Illinois to

Texas and Alabama.

(Jordan, Bull, x, U. S. Nat. Mus. 50, 1077; Jordan, Man. Vert. ed. 2,248; Jordan,

Bull. Ills. Lab. Nat. Hist, ii, 47; Hay. Proc. U. S. Nat. Mus. iii, 18S0,.5G0.)

Family LXXXIV.—CENTRAECHID^.*

{The Sun-Jishes.)

Percoid fishes with the body more or less shortened and compressed

;

the regions above and below the axis of the body nearly equally devel-

oped, and corresponding to each other, and the pseudobranchise im-

l)erfect. Ilead compressed. Mouth terminal, large or small. Teeth

in villiform bauds, the outer slightly enlarged, without canines; teeth

l^resent on premaxillaries, lower jaw, and vomer, and usually on pala-

tines also, sometimes on tongue, pterygoids, and hyoid. Premaxilla-

ries protractile; maxillary with a supplemental bone, which, in one

genus, is sometimes minute or o'.)solete. Preopercle entire or some-

what serrate; opercle ending in two flat points or prolonged in a black

flap at the angle. Preorbital short and deep ; first suborbital narrow,

the maxillary not slipping under its edge. Gills 4, a slit behind the

fourth. Pseudobranchise small, almost glandular, nearly or quite cov-

ered by skin. Gill-jnembranes separate, free from the isthmus. Bran-

chiostegals G or rarely 7. Gill-rakers variously formed, armed with

small teeth; lower pharyngeal bones separate, their teeth conic or

sometimes paved. Cheeks and opercles scaly. Body fully scaled, the

scales usually not strongly ctenoid, rarely cycloid. Lateral line present,

usually complete. Dorsal fins confluent, the spines G-13 in number

(usually 10), depressible in a shallow groove; anal spines 3-t). Intes-

tinal canal short. Pyloric coeca 5-10. Vertebrce about 30. Coloration

usually brilliant, chiefly greenish. Sexes similar; changes with age

often great. Fresh-water fishes of North America; genera 10; species

about 25, forming one of the most characteristic features of our fish

fauna. Many of the species build nests, which they defend with much

courage. All are carnivorous, voracious, and gamy. All are valued as

food in direct proportion to the size which they attain.

* Vfe aro indebted to Mr. Chas. L. McKay for the results of bis studies of this family,

iu tbe advance of the publication of a monograph of the grouj).
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This is a very natural and peculiar group, but its claim to recognition

as a distinct family is questionable, as the only character of iin])ortance

which separates it from Scrranidw is tlie rudimentary character of the

pseudobranchijc. There is a strong analogical resemblance between

the Centrarchidcv and the Gichlidce.

{Pcrcida;, group Grusiina, pt. Giiuther, i, 256-2G1.)

a. Dorsal fin scarcely larger than anal; gill-rakcrs verv long and slender.

b. Spinous dorsal longer than soft ^lart, the spines about 12; anal spines usually 8.

Cextuauchus, 242.

hb. Spinous dorsal shorter than soft jiart, the spines 5-8, anal spines G.

PoMOXYS, 243.

act. D«rsal fin much larger than anal
;
gill-rakers shorter.

c. Body comparatively short and deep; dorsal fin not deeply divided.

d. Tongue and pterygoids with teeth ; mouth largo.

e. Scales ctenoid; caudal emarginate.

/. Operculum emarginate behind; anal sjiines 5-7.

(J. Branchiostcgals 7 AncnoPOTKS, 244.

(jg. Branchiostcgals 6 Ambloplites, 245.

ff. Operculum ending in a black convex process or flap; anal spines 3.

CH^JfOBUYTTUS, 246.

ee. Scales cycloid; caudal fin convex Acaxthauchus, 247.

d. Tongue and pterygoids toothless; mouth small.

h. Candal fin convex ; operculum emarginate behind.

i. Dorsal fin continuous; dorsal spines normally 9; anal spines 3.

Enneacanthus, 248.

ii. Dorsal fin angulated, some of the middle spines higher than the

posterior ones; dor-al spines 10; anal 3 Mesogonistius, 249.

hli. Caudal fin emarginate; operculum prolonged behind in a convex

process or flap, which is always black Lepomis, 250.

cc. Body elongate; dorsal fin low, deeply emarginate; moiith large; caudal emar-

ginate MiCROPTERUS, 251.

242.—CEIVTKARCMUS Cuvier & Valenciennes.

(Cuvier & Valenciennes, Hist. Xat. Poiss. iii, ()2, 18J9: type Lahrus irideiis Lacdpede.)

Body short and deep, compressed. Mouth moderate, tlie lower jaw

the longei^; maxillary with a well-developed supplemental bone. Teeth

on vomer and palatines. Opercle emarginate behind. Gill-rakers seti-

form, verj" long, linely dentate, in large number (20-30 of the large ones).

Fins large; the dorsal and anal fins about equal in extent, the soft por-

tion of the latter longest and most posterior, the two fins being obliquely

opposed; dorsal fin with the spinous part longer than the soft part, of

about 12 spines, which are not rapidly graduated; anal fin with about

8 spines. Sf'.ales large, not strongly ctenoid. {/.s>Tpov, spine; aoxoc,

anus, from the development of the anal spines.)

723. ('. tii»erO'e»t«rHS (Lac.) .Tor.

Body ovate, strongly compressed. Ilend small. IMouth moderate,

very oblique, the maxillary reaching pupil. Preopercle and preorbital
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finely serrate ; 5 or 6 rows of scales on clieek. Fins liigb ; ventral spine

reachinfj beyond the vent. Mandible about half the length of the head.

Color green, with series of dark-brown spots on sides, below lateral line,

forming interrupted longitudinal lines; belly yellowish; a dusky oper-

cular spot; fins with reddish or brownish markings; the dark colors

on vertical fins forming reticulations around paler spots; conspicuous

ocellated black spot usually present on last rays of dorsal fin, especially

distinct in the young, disappearing with age. Head 3|; depth 2. D.

XI or Xir, 12; A. YII or VIII, 15; scales 5-44-14. L. 6 inches.

North Carolina to South Illinois and southward; abundant in lowland

streams.

{Ldbrus macropterus Lac^pcde, Hist. Nat. Poiss. iii, 447, 1802; Jordan, Bull. U. S.

Nat. Mus. X, 30: Lahrus irideits Lac6peile, Hist. Nat. Poiss. iv, 716, 1802: Centrarclms

irideus Holbr. Iclitli. S. C. 18G0, 18: Centrarclms irideus Giinther, i, 257: Centrarelius

irideus Jordan, Bull. U. S. Nat. Mus. s, 30.)

243.—POMOXYS Rafinesque.

Cra/ppies.

(Pomoxis Rafinesque, Joui'n. Acad. Nat. Sci. Phila. i, 417, 1818: type Pomoxis annularis

Raf.)

Body more or less elongate, strongly compressed, the snout projecting.

Mouth large, oblique ; maxillary broad, with a well-developed supple-

mental bone. Teeth on vomer and palatines ;
few or none on tongue.

Lower pharyngeals narrow, with sharp teeth. Gill-rakers long and

slender, numerous. Opercle emarginate; preopercle slightly dentate.

Scales large, moderately ctenoid. Fins large, the anal larger than the

dorsal, of 6 spines and about 17 rays ; dorsal with 6-8 graduated spines,

the spinous dorsal shorter than the soft part; caudal fin emarginate.

Branchiostegals 7. (-«),aa, opercle ;
o^tj?, sharp; the opercle ending in

two flat points instead of an " ear-flap.")

a. Dorsal spines G. {Pomoxijs.)

'724. P. aBiBiuBaris Raf.— Crfljjjne; Bachelor; Xeiv Light; CamphelUie.

Body elongate. Head long, the profile more or less strongly S shaped,

owing to the projecting snout, depressed occipital region, and very

prominent thickened ante-dorsal area. Mouth very wide, the maxillary

reaching past the pupil. Scales on cheeks in 4-5 rows. Eye large, 4

in head. Color silvery olive, mottled with dark green, the dark marks

chiefly on the upper part of the body and having a tendency to form

narrow vertical bars; dorsal and caudal fins marked with green; anal

fin pale, nearly plain. Fins very high, but lower than in P. sparoides.

Head 3 ; depth 2^. D. YI, 15 ; A. VI, 18 ; Lat. 1. 36-48. L. 12 inches.
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Variable. Mississippi Valley, &c.; abundant southward, chiefly in

sluggish streams; valued as a food-fish.

(Kafinesqne, Amer. Monthly Mag. 1S18; 41 ; Eaf. Journ. Acad. Nat. Sci. Tliila. 1818,

417; Raf. Iclith. Oh. 1820, 33; Jordan «fc Copehmd, Proc. Acad. Nat. Sci. Phila. 187G

:

Pomoxi/s storerius, brevicauchi, inlcrmedius, and protacanthus Gill, Proc. Acad. Nat. Sci.

Phila. 1855, Gl-GG: Ctntraixhiis nitidits Giiuther, i,257.)

aa. Dorsal apiues 7 or 8. {Hyperislius* G'M.)

"725. P. SB>aroa4leS (Lac.)Grd.

—

Calico Bass; Grass Bass; Barfish; Slrawhemj Bass.

Body oblong, elevated, much comi^ressed. Head long, its profile not

strongly S-shaped; the projection of the snout and ante-dorsal region

and the depression over the eye being less marked than in P. annularis.

Mouth smaller than in P. annularis, the maxillary reaching about to the

jiosterior edge of pupil, the mandible shorter than pectorals. Scales on

cheeks in C rows. Fins very high ; anal higher than dorsal, its height

4-5 times in length of body. Color silvery olive, mottled with clear

olive-green, the dark mottlings gathered in irregular small bunches, and

covering the whole body ; vertical fins with dark olive reticulations sur-

rounding pale spots; the anal marked like the dorsal ; a dusky opercular

spot. Head 3 ; depth 2. D. VII or VIII, 15 ; A. VI, 17 or 18 ; Lat. 1. 41.

L. 12 inches. Great Lakes and Upper Mississippi Valley to New Jersey,

and southward to Florida and Louisiana ; chiefly in lowland streams and

lakes ; a handsome fish, valued as food.

{Labrus sparokles Lac^p. Hist. Nat. Poiss. iii, 1802, 517; and iv, 717: Centrarchus

sparoides C. &, V. iii, 8, 1829: Centrarchus hexacanthus C. & V. vii, 458, 1831 : Centrar-

chus hexacanthiis Giinther, i, 257: Pomoxys hexacanthus Holbrook, Ichth. S. C. 2[):

Pomoxys nU/romaculatus Jordan, Man. Vert. cd. 2, 247, and Bull. U. S. Nat. Mns. x, 37,

based on Cantharus nigromaculatus Lc Sueur MSS., noticed by C. & V. iii, 8.)

244.—AKCBIOPIiSTES Gill.

(Gill, Proc. Ac. Nat. Sci. Phila. 18S1, 1G5: type Centrarchus interruptus G'rard.)

Body oblong, compressed, the back elevated. Mouth large, oblique,

the broad maxillary with a well developed supernumerary bone. Teeth

on jaws, vomer, palatines, tongue, and pterygoids ; lingual teeth in two

patches
;
pharyngeal teeth pointed. Gill-rakers long and strong, com-

pressed, numerous, about 20 in number, some of them on the upper por-

tion of the arch. Branchiostegals 7. Operculum emarginate, the lower

point much the larger, striate, the ridges terminating in sm^ll spines;

preopercle, interopercle, subopercle, suborbital and preorbital with their

inferior edges conspicuously serrate; dentaries and preopercle with large

muciferous depressions or pits. Dorsal fin with about 13 spines; anal

* Gill, Amer. Journ. Sci. Arts, 1834, 92 : type Centrarchus hexacanthus C. & V. {yitrfp,

high; i6riov, rm\.)

Bull. Nat. Mus. No. 10 30
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usually witli 7 spines. Caudal emarginate. Scales strongly ctenoid.

California, {apyoq^ anus; v-Xtv-^i;, armed.)

726. A, iiitcrrciptus (Grd.) Gill.

—

Sacramento Perch.

Body oblong-ovate, compressed, the back considerably elevated ante-

riorly, depressed over the eye, the snout projecting at an angle. Mouth

terminal, very large, the maxillary very broad, extending beyond pupil.

Eye very large, 4 to 5 in head. Scales on cheek in iabout eight series.

Dorsal spines rather low, strong; anal spines similar. Pectoral short,

barely reaching anal. Color blackish above, sides silvery, with about

seven vertical blaeliish bars, irregular in form and position and more or

less interrupted ; a black opercular spot ; fins nearly plain. Head 2|

;

depth 2J. D. XIII, 10; A. VII, 10; scales about 7-51-14. L. 12 inches.

Sacramento and San Joaquin rivers; abundant; the only fresh-water

percoid west of the Eocky Mountains.

{Centrarchus interruptus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 129: AmMopUtes

intcrruptus Girard, U. S. Pac. R. R.- Siirv. Fisb. 10: Centrarchus interruptus GUnther,

i, 257: Centrarchus maciilosus Ayres, Proc. Cal. Acad. Nat. Sci. i, 1854, 8.)

245.—AMBILOPILITES Rafiuesque.

EocJc Bass.

(Rafinesquo, Iclith. Oil. 1820, 33: typeLepomis ictheloides 'Ra.i.^^Bodiamis rupestris Raf.)

Body oblong, moderately elevated, compressed. Mouth large, the

broad maxillary with a well-developed supplemental bone ; lower jaw

jjrojecting. Teeth on vomer, i^alatines, tongue, and pterygoids ; lingual

teeth in a single patch
;
pharyngeal teeth sharp. Branchiostegals 6.

Opercle ending in 2 flat points
;
preopercle serrate at its angle ; other

membrane bones chiefly entire. Gill-rakers rather long and strong,

dentate, less than 10 in number, developed only on the lower portion

of the arch. Scales large, somewhat ctenoid. Dorsal fin much more

developed than the anal fin, with 10 to 11 rather low spines; anal spines

normally G. Caudal fin emarginate. {a/jp.u^, blunt; vTzhzTjg, armed.)

'3'2'3'. A. rtipestris (Raf.) Gill.

—

Common Roclc Bass; Bed-Eye ; Goggle-Eye.

Body oblong, moderately compressed. Head large, the profile little

depressed above the eye. Mouth large, the maxillary extending to

opposite posterior part of pupil. Eye very large, 3^ in head. Gill

rakers few, about 10 developed. Scales on cheeks in 6 to 8 series
;
pre-

opercle serrate near its angle. Color olive green, brassy-tinged, with

much dark mottling ; the young irregularly barred and blotched with

black, the adult with a dark spot on each scale, these forming inter-
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rupted black stripes; a black opercular spot ; dark mottlings on tlio

soft dorsal, anal, aud caudal. Head 2^; depth 2-2^, D. XI, 10; A.

VI, 10 ; scales about 5-39-12. Coeca 7. Vert. 14 + 18. L. 12 inches.

Vermont to Great Lake region and Manitoba, south to Louisiana ; very

abundant west ot the Alleghanies.

(Bodianus rnpestns Raf. Am. Monthly Mag. 1817, \^0: Centrarclms ceneus C. & V. ili,

84: Centrarchiis ceneus Giiather, i, 258; Jordau, Man. Vert. ed. 2, 237: Ambloplites cavi-

froths Cope, Journ. Acad. Nat. Sci. Phila. 18G8, 217, is probably a young specimen of this

species.*)

246.—CII.EIVOBBYTTUS Gill.

War-mouths.

( CalUurus kg. not of Raf.

)

(Gill. Amer. Joiun. Sci. Arts, 18G4, 92: typo CalUurus melanopsGvd. = Pomotis gitlosus

Cnv. & Val.)

This genus has the general form and dentition of Amhloplites with the

convex opercle, 10 dorsal and 3 anal spines of Lepomis. Preopercle

entire. Branchiostegals 6. Caudal fin emarginate. Scales weakly

ctenoid, [yav^d)^ to yawn ; Bryttus, i. e. Lepomis.)

a. Dorsal bcginuiug above the opercular si)ot.

'J'2§. C antislius McKay.

—

Goggle Eije.

Body heavy, deep and thick, stouter and less elongate than in the

next. Head deep. Mouth large, the maxillary reaching nearly to pos-'

terior margin of the eye; the supplemental bone strong. Scales on

cheeks in 7 or 8 rows. Opercular flap broad. Eye small, 4^ in head
;
pre-

opercle and mandible with large mucous pits. Dorsal beginning directly

over the opercular spot, which is above base of pectoral ; spines of dor-

sal very stout, the longest as long as from snout to middle of eye. Color

in life dark olive-green above ; sides greenish and brassy, with blotches

of pale blue and bright coppery red, the red predominating ; belly bright

brassy yellow, profusely mottled with bright red ; lower jaw chiefly

yellow ; iris bright red ; opercular spot as large as eye, black, bordered

with coj^pcr color; 3 or 4 wide dark red bands radiating backwards

from eye across cheeks and opercles, separated by narrow j)ale blue inter-

* A. cavifrons Cope.

Physiognomy more of Centrarchus. Mouth large, very oblique, the maxillary

reaching beyond the middle of the pupil ; chin prominent. Outline of cranium con-

cave. Eye large, 3 in head. Scales of cheeks vei-y few, minute. Mucous cavities

large. Silvery, dusted with dark points; scales with a narrow vertical dark shade

at base; soft fins dusky; a snuiU black opercular spot. Dei>th 2^. D. X, 12; A.

VJ, 11 ; scales 7-38-13. Roanoke River, Virginia. {Cope.)
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spaces; upper fius chiefly black, mottled with orange and blue; lower-

fins dusky ; a small black spot on last rays of dorsal ; color in spirits

very dark, the reddish shades becoming black
;
young with vertical

chains of spots. Head 2| ; depth 2J. D. X, 10 ; A. Ill, 9 ; scales

6-40-12. L. 10 inches. Lake Michigan and Upper Mississippi Valley;

abundant.

(Glossoplites melanops Jor. Man. Vert. ed. 1, 1876, 223, 317: Cliwnoiri/ttvs giilosus Jot-

dan, Mau. Verf. ed. 2, 1878, 237 : Chwnobrt/ttus gulosiis Jordan, Ann. Lye. Nat. Hist.

N. Y. 1876, 359, not Pomotis gulosus C. & V. ; McKay, Proc. U. S. Nat. Mus, 1881.)

aa. Dorsal fin beginning beliind tlie vertical of the base of tlie pectorals.

ySd. C gMlosais (C. & V.) Jor.

—

War-mouth : Bed-eyed Bream.

Very similar to the preceding; the body more compressed and more

elongate, the profile less steep. Scales of cheeks larger, in about 6-8

rows. Opercular spot smaller. Eye 4:^ in head. Dorsal beginning

behind base of pectoral
;
pectoral short, barely reaching anal. Color in

life clear olive-green clouded with darker, usually without red or blue

;

a dusky spot on each scale more or less distinct ; vertical fins mottled

with dusky ; a faint spot on last rays of dorsal bordered by paler ; 3

oblique dusky bars radiating from eye; belly yellowish. Head 2i;

depth 2i. D. X, 9 ; A. Ill, 8 ; scales 6-43-11. L. 9 inches. Virginia

to Texas ; abundant only southward. Close to the preceding, but dis-

tinguishable by the posterior insertion of the dorsal.

(Pomotis gulosus Cuv. &Val. iii, 367, 1829 : Centrai-chus gulosus and riridisC. & V. vii,

437, 460, 1831 : Centrarchus gulosus Giintber, i, 2.58 : CalUurus floridensis Holbrook, Jonm.
Acad. Nat. Sci. Phila. 1855, 53: Brgltus floridensis G\mt\ieT,i, 260 : Lepomis gillii CoTpe,

Journ. Acad. Nat. Sci. Phila. 1808, 225 : Chcenohrijttus viridis Jordan, Ann. Lye. Nat.

Hist. N. Y. 1876, 360: Chcenohrtiltus viridis Jordan, Man. Vert. ed. 2, 238: CalUurus

melanops Girard, U. S. Pac. R. R. Snrv. x, 11 : Bryitus melanops Giiuther, i, 2(50: Le-

pomis charybdis Cope, Journ. Acad. Nat. Sci. Phila. 1808, 24.)

24^.—ACANTHAKCHUS Gill.

(Gill, Amer. Journ. Sci. Arts, 1834, 92: type Cenirarclms pomotis Baird.)

Body oblong, robust, not much compressed or elevated. Mouth not

very large, the broad maxillary with a well developed supplemental

bone ; lower jaw projecting. Teeth on vomer, palatines, pterygoids,

and tongue ; lingual teeth in a single patch
;
pharyngeal teeth sharp.

Gill-rakers few, rather long and strong. Opercle emarginate; preoper-

cle entire. Scales cycloid, large. Lateral line complete. Dorsal spines

usually 11 ; anal spines 5 ; caudal fin rounded behind. {axavQa, spine

;

apy.ovj anus.)
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730. A. ^>omotis (Caird) GiW.—Mud Sun-fish.

Body oblong, moderately compressed. Snout sliort. Mouth wide,

the gape short j the maxillary reaching posterior part of orbit. Eye not

very large, 3.V to i in head. Cheeks with about 5 rows of scales. Dor-

sal spines low ; the longest about as long as from snout to middle of

pupil. Color very dark greenish ; body usually with five rather indis-

tinct blackish longitudinal bands along the sides ; cheeks with dark

bands, which run nearly parallel, the lowest passing across the maxillary

around the front part of the lower jaw. Fins plain dusky. A black

opercular spot. Head 2§ ; depth 2. 73. XI, 10 ; A. V, 10 ; scales G-43-12.

L. 4 inches. Southern New York to South Carolina, in sluggish streams

near the coast.

{Ccntrarchus pomoUs Baird, 9tli Smithson. Rep. 1854, 325; Jordan, Man. Vert. ed.
2,237: Centrarchus pomotis, Giiutlier, i, 256.)

24§.—EKI^EACAWTIIUS GLU

HeniioplitfS Cope : Copdandia Jordan.

)

(Gill, Am. Jonrn. Sci. Arts. 1864, 92: type Fomotis ohesus Grd.)

Body rather short and deep, compressed. Mouth small ; the supple-

mental maxillary bone well developed. Teeth on vomer and palatines,

none on the tongue. Opercle ending behind in two flat points, with a

dermal border. Preopercle entire. Scales rather large, the lateral

line sometimes interruiited. Dorsal fin continuous, normally with 9

spines ; anal fin smaller than the dorsal, with 3 spines ; caudal fin con-

vex behind. Branchiostegals G. Species of small size and bright color-

ation. Abnormal variations in the number of dorsal and anal spines

have given rise to the nominal genera Hemioplites and Copelandla.

[e^^vea, nine ; axavOa, spiuc.)

731. E. criarclius (Jordan) McKay.

Body rather elongate, the profile forming a nearly uniform curve.

Eye large, 3 in head. Mouth moderate, maxillary reaching slightly

beyond frout of pupil ; its supplemental bone well developed. Scales

on cheek in about 3 rows. Soft dorsal high, its longest rays equal to

distance from snout to front of opercle ; anal fin very large, with strong

BI)ines. Pectorals reaching beyond anal spines; ventral spines reaching

anal. Lateral line incomplete. Olivaceous; vertical fins with round

(blue?) spots. Head 2^; depth 2^. D. X, 9; A. IV, 8; scales 4-33-10.

L. 3 inches. Menomonee Eiver, Milwaukee, Wisconsin; but one speci-

men preserved. It is probably an Unneacanthus with an abnormal in-
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crease in the number of spines. Specimens of E. simulans with, the same

uiimbers are occasionally found.

{Co2)eIandia eriarcha Jovdan, Proc. Ac, Nat. Sci. Phila. 1877, 56; McKay, Proc. U. S.

Nat. Mus. 1881. J

732. E. obesiis (Baird) Gill.

Body oblong-ovate, elliptical. Scales large, little crowded. Dorsal

Spines 2J in head, as long as from snout to posterior margin of eye. Anal

fin large; ventral spine not reaching vent, its first ray not reaching the

base of the last anal spine; caudal fin moderate, about as long as from

snout to middle of opercle ; opercular spot rather large, more than half

the size of the eye, velvet black, bordered with purple. Eye 3^ in head

;

cheeks with four rows of scales. Color olivaceous, with 5-8 well-defined

dark cross-bars ; spots on body and fins purplish or golden ; cheek

with lines and spots ; a dark bar below eye. Head 2|; depth If. D.

IX, 10 ; A. Ill, 10 ; scales 4-32-10 ; the pores developed usually on

about 20 scales, but sometimes on nearly all of them. L. 3 inches.

Massachusetts to Florida, abundant in sluggish streams near the coast.

(Pomotis ohesiis Baird, Oth Smiths. Rept. 1854, 324: Brt/ttiis ohesus Girard, Proc. Acad.

Nat. Sc. Phila. i859, 53; Jordan, Man. Vert. 245: Bryttus fasciatus Holhrook, Journ.

Acad. Nat. Sci. Phila. 1855, 51 : Bryttus fasciatus GUnther, i, 260 ; Cope, Proc. Acad.

Nat. Sci. Phila. 1878, 65: Pomotis guttatus Morris, Proc. Acad. Nat. Sci. Phila. 1859.)

733. E. g^loriosus (Holbr.) Jor,

Body oval, moderately compressed, the profile concave above eye.

Opercul^ir spot scarcely larger than pupil. Caudal about as long as

from snout to anterior margin of preopercle. Color olive-green, yellow-

ish below, speckled above with golden; no vertical bands; fins rosy,

with golden spots, often a dusky sjjot at base of caudal. Head 2^;

depth U. D. IX, 11; A. Ill, 10. L. 2| inches. Maryland to Florida,

in clear sluggish streams.

(Bryttus (jloriosus Holbr. Journ. Acad. Nat. Sci. Phila. 1855, 51: Bryttus gloriosus

Gliuther, i, 280; Uhler & Lugger, Fishes Maryland, 112.)

•ySl. E. samiilans (Cope) McKay.

Body comparatively elongate. Mouth moderate, very oblique, the

maxillary reaching just past the front of orbit. Dorsal spines medium;

soft rays in the males somewhat elevated, reaching to or beyond (var.

pinniger) the base of the caudal; the longest soft ray as long as from

snout to front of opercle, or (var. pinniger) as long as head; fins in

females all lower
;
i^ectoral fin reaching nearly to middle of anal. Eye

34 in head. Lateral line usually, but not always, complete. Color dark

olive; young with traces of vertical darker bars; ear-flap small, with a
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blue border, and a pearly spot in front; a dark bar about width of

])upil extending obliquely downwards below eye ; sides of head, whole

body and vertical tius, in the mules, with round bright blue spots ar-

ranged in irregular rows, these spots most distinct on the cheeks and

opercles and on the lower part of the sides; females duller, with larger

and fainter sijots more regular in position. A dark bar below eye.

Head 25; depth 2^. D. IX, 10; A. Ill, 9 (occasionally D. X, or A. IV,

in abnormal specimens) ; scales 3-30-9. Xew Jersey to l!irorth Carolina;

abundant near the coast.

(nemiopHtes simulans Cope, Journ. Acad. Nat. Sci. Phila. 1868, 218; based on speci-

men witli 4 anal spines: Eniicacanthus margarotis Gill & Jordan, Bnll. U. S. Nat. Mus.

X, 28, 1878: Enmacanihus (jiitfatus Cope, Journ. Acad. Nat. Sci. Pliila. 18G9, 219:

Enncacanthus p'mnlgcr Jordan, Bull. U. S. Nat. Mus. x, 27, 1878, a soutliern form, dis-

tinguished by tlie larger size, brigliter color, and larger tius, all doubtless the result

of more favorable surroundings.)

249.—MESOGONISTIUS Gill.

Banded Sun-fislies.

(Gill, Ame'r. Journ. Sci. Arts, 1854, 92: typo Pomotis chwtodon Baird.)

Body short and deep, compressed. Mouth small. Teeth present on

vomer and palatines, none on the tongue; supplemental maxillary bone

small. Gill rakers rather strong, dentate. Opercle ending in two flat

points, with a dermal border; preopercle entire. Scales large. Dorsal

with ten spines; outline of the fin angulated, the middle spines being

much longer than some of the posterior ones; aual fin much smaller

than tiie dorsal, with 3 spines; caudal fin posteriorly rounded. Size

small, {.'jsffo^, middle; -^tD-^ta, angle; banov^ sail.)

735. M. clasctodon (Baird) Gill.

—

Blaclc-Mnded Sun-ftsh.

Body suborbicular, compressed. Head moderate, the profile nearly

concurrent with the dorsal curve. IVIouth very small, the maxillary

reaching nearly to the eye. Eye large, 3 in head. Cheeks with 3-4

rows of scales. Fins rather large; dorsal fin high in front, the middle

portion depressed. Lateral line continuous. Coloration clouded straw-

color, the sides with C-8 conspicuous but rather irregular black vertical

bars, the first through the eye, the second in front of pectorals, inter-

rupted on the operculum, the third at the front of the dorsal covering

the membrane of the first three spines, and forming a medial black

stripe on each ventral fin, the fourth at front of soft dorsal, the fifth

opposite its last ray, the last at the base of the caudal; black oper-

cular spot, with a crescent-shaped paler centre. Fins mottled. Head 3;
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depth 1§. D. X, 10; A. HI,. 12; scales 4-28-10. L. 3 inclies. New
Jersey to Maryland, in sluggish streams. A handsome little fish.

{Pomotis chwtodon Baird, Niuth Smithsonian Re]iort, 1854, 324: Fomotis chcetodon

Giinther, i, 263; Jordan, Man. Vert. ed. 2, 245.)

250.—L.EPOKIBS Rafiuisque.

Sun-Jishes.

{Iclithelis, Pomotis and Apomoiis Rafinisque: Brtjttus Cnv. & Val. : Xenotis, Xystro-

plltcs and Hcliopei'ca Jordan : Eupomotis Gill & Jordan.

(Rafinesque, Journal de Physique, 1819, 402: type Labrus auritus L.)

Body oblong or ovate, more or less compressed, the back in the

adult somewhat elevated. Mouth moderate or small, the jaws about

equal; maxillary narrow, the supplemental bone small or reduced to a

mere rudiment or altogether wanting. Teeth on vomer, and usually on

I)alatines ; none on tongue or pterygoids ; lower pharyngeals narrow,

the teeth conic or paved. Gill-rakers mostly short
;
preoperculum

entire; operculum ending behind in a convex flap, black in color,

which in some species becomes greatly developed with age. Branchios-

tegals 0. Scales moderate. Dorsal fin continuous, with ten spines

;

anal with three spines; caudal tin emarginate. Coloration brilliant,

but evanescent. A large genus, one of the most difficult in our fish

fauna in which to distinguish species. The form of body, development

of ear-flap, and height of spines vary greatly with age. The number

of fin-rays and scales are essentially the same in all. (Asrrj?, scale; rco/jta,

operculum, a character supposed to distingush the genus from Sparus.)

The species may be subdivided as follows:

* Lower iiharyngeals narrow, the teeth mostly conic.

a. Pharyngeal teeth all, or nearly all, slender, acute.

1). Supplemental maxillary hone well developed
;
palatine teeth present

;
gill-

rakers stiffand rather long. {Apomotis Raf. ) . cyaiwlhis, symmetricus,phenax.

hh. Supplemental maxillary reduced to a slight rudiment.

c. Gill-rakers stilf, not very short; palatiue teeth usually present. (Lepomis.)

d. Gill-rakers comparatively long and slender; ear-flap short.

ischyrus, macrochirus, mystacaiis, eloiiyatits, murimis, pitnctafiis, miniatus.

dd. Gill-rakers short, thickish ; ear-flap very long and narrow in the adult.

auritus,

cc. Gill-rakersweak and flexible, very short ; no palatine teeth. (Jeno/fs Jordan.)

viegalotis, marginatus, homiifrons.

hhh. Supplemental maxillary obsolete
;
gill-rakers slender. {Helioperca.)

e. Palatine teeth present humilis.

ee. Palatine teeth none ; a black dorsal patch pallidas.

aa. Pharyngeal teeth mostly bluntly conic. (Xysiroplites Jordan.)

heros, enryorus, albulus.

** Lower pharyngeals broad, with the teeth paved, nearly spherical, truncate above.

Eupomotis Gill & Jordan) notaius, holbrooJci, gibbosus, lirus.
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a. Pharyngoal teeth all or nearly all slender, acute; lower pharyngeals narrow, the

teeth mostly conic.

I). Supplemental maxillary evident
;
palatine teeth present

;
gill-rakers stiff and

lather long. (Apomoiis " Ralinesqiie.)

736. L.. cvanellUS Kaf.

—

Bed-eye; Blue-spotted Sun-fish.

Body oblong, rather elongate, becoming short and deep with age

;

moderately compressed. Head large, with projecting snout. Mouth

rather large, the maxillary broad and flat, with a small supplemental

bone, reaching nearly to the middle of the eye ; lower jaw projecting.

Dorsal spines quite low, the highest scarcely longer than snout (in the

adult, longer in young). Scales small. Opercular spot small, less than

eye, broadly margined, the black confined to the bony part. Pectoral

short, not reaching anal. Color variable, the prevailing shade green,

with a strong brassy lustre on sides, which becomes nearly yellow below
;

each scale usually with a sky-blue spot and more or less of gilt edging,

giving an appearance of pale lateral streaks; besides these marks, dusky

or obscure vertical bars are often present, and the sides are sprinkled

with dark dots ; vertical fins marked with blue or green, the anal usually

edged in front with i)ale orange; usually a conspicuous black spot on

posterior base of dorsal and anal, these often obsolete ; iris red ; cheeks

wiLh narrow blue stripes. Scales on cheeks in 8 rows. Head 3 ; depth

2^. D. X, 11; A. Ill, 9 ; Lat. 1. about 48 L. 7 inches. Very variable.

Great Lake region to Mexico; very abundant southwestward ; ascend-

ing smiiU brooks.

(Raf. Journ. do Physique, 1819, 420 : Ictlielis mclanops Raf. Ichth. Oh. 1820, 28: Cal-

Uurus loixjulus, diaphanus, forinosus, and microps Girard, U. S. Pac. R. R. Surv. Fish,

and U. S. Mex. Bound. Surv. Ichth. 1859: Bryttus signifer Grd. U. S. Pac. R. R. Surv.

Fish. ~'0 : Bryttus longulus Giinther, i, 260 : Lepomis micTops, mineopas, and melanops

Cope, Journ. Acad. Nat. Sci. Phila. 1868 223, 224 : Apomotis cyanellus Jordan, Man.
Vert. E. U.S. ed. 2,239.)

737. L<. syioisnctriciis Forhes, sp. nov.

Color dark, most scales with a vertical dark bar at base; cheeks mot-

tled, not striped ; sides with about 10 vertical bars, widest forward

;

pectoral fins pale ; ventrals dusky in the male ; dorsal fin in the female

with a dark ocellated spot on its last ray. Body short, deep, with reg-

ular outlines. Mouth moderate, the lower jaw longest, the maxillary

reaching the front of the i)ui)il ; supplemental maxillarj'^ present. Pala-

tine teeth present
;
phar^ ngeal teeth rather blunt. Gill-rakers stiff and

long. Cheeks with 7 rows of scales. Opercular angle not prolonged,

* Rafinesque, Journ. do Physique, etc., 1819,420: ty])e Lepomis cyanellus Raf.; a,

primitive; Ttibna, operculum; ouS, ear ^^jft-'Zyjomis Raf. 18;:^0.
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its black spot higher than long, shorter than eye "with a narrow pale

border. Spinous dorsal rather low, two-thirds height ot soft, the long-

est spine as long as trom snout to middle of eye ; caudal peduncle short

and deep ; caudal slightly emargiuate
;
pectorals and ventrals reaching

vent. Head 2| ; depth If. Eye a little longer than snout, 3| in head.

D. X, 10 ; A. Ill, 9 ; scales G-34-14. L. 2J inches (adult). Types 15

specimens, in Illinois Laboratory of Natural History from Illinois River.

(Forbes MSS.)

'3'3§. li. plieatax (Cope & Jordau) McKay.

Appearance of Lepomis pallidus. Body rather short and deep ; snout

short, projecting, forming an augle over the eye. Mouth moderate, the

lower jaw slightly the longer, the maxillary reaching middle of eye, the

supplemental bone strong. Eye moderate, 4J in head. Opercular spot

larger than eye. Scales on cheek in 7 rows. Gill-rakers very long.

Dorsal spines short and strong, as long as from snout to middle of eye

;

pectorals long; soft dorsal high, anal higher. Color in spirits nearly

plain olive-green
; no black spot on dorsal or anal. Head 2^ ; depth 2^.

D. X, 10 ; A. Ill, 9 ; scales C-43-14. L. 6 inches. Beaseley's Point,

New Jersey.

(Apomotis phenax Cope & Jordau, Bull. U. S. Nat. Mus. x, 26, 1877; McKay, Proc.

U. S. Nat. Mus. 1881.)

ib. Supplemental maxillary reduced to a slight rudiment.

c. Gill-rakers stiif, not very short
;
palatine teeth usually present. {Lepomis.)

d. Gill-rakers comparatively long and slender ; ear-flap short.

739. li. iscliyrus Jor. & Nelson.

Aspect of L. pallidus. Body elongated, robust, much elevated.

Mouth wide, the maxillaries reaching middle of orbit. Palatine teeth

present. Occiput prominent; top of head flat and short, forming an

angle with the descending profile. Scales on cheeks in 6 rows. Fins

high, the dorsal spines rather low and very strong, the lontrest as long

as from tip of snout to middle of orbit. Opercular flap large, with a

broad pale edge, entirely surrounding the black. Eye large, smaller

than opercular spot, 4J in head. Color dusky, mottled with orange and

blue ; cheeks with wide obscure blue bands ; a dusky spot on dorsal

and anal behind; belly and lower fins coppery yellow; lower jaw and

lower parts of head leaden blue. Head 2| ; depth, 2^. D. X, 12 ; A.

Ill, 10 ; scales 5-46-14. L. 7 inches. Illinois River.

(Ichthelis aquilensis Nelson, Bull. Ills. Mus. Nat. Hist, i, 37 (not Pomoiis aqmlensia

B. & G.) ; Jordan & Nelson, Bull. U. S. Nat. Mus. x, 25, 1877.)
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740. Li. iiiai^i'orJiirus Kaf.

Blight steel-blue, with maiij' bronze orange spots, which cover nearly

the whole surface, so arranged that the ground color forms a series of

vertical chain-like bars, very conspicuous in life; vertical fins mottled

with bronze and usually more or less edged with pale orange ; sometimes

a faint black dorsal spot; no distinct blue stripes on cheek, but the

sides of the head shaded with purplish. Opercular flap small, black,

margined with pale. Body rather elongate, the head somewhat acute.

Pectoral fins reaching beyond ventrals to anal. Gill-rakers rather long

and slender, strongly toothed, 11 developed. Supplemental bone minute.

About 7 rows of scales on cheeks. Head 3; depth 2 J. D. X, 12; A.

HI, 10; scales about G-42-15. L. 5 inches. Ohio Valley; a small,

handsome species.

(Eaf. Jouru. dc Physique 1819, 420; Jordan, Man. Vert. ed. 2, 239: Lepomis ncpliehis

Cope, Jouru. Acad. Nat. Sci. Pliila. 18o8, 222.)

741. L.. i»ystac:tlis Cope.

Body deep, compressed. Eye large, 3J- in head. Dorsal spines

robust, little shorter than the soft rays; paired fins long; maxillary

extending somewhat beyond front of orbit; four rows of scales on

cheeks; opercular spot short without border. Gill-rakers slender.

Dusky, sides silvery, with irregular, short, dark vertical bars ; a pale

band from mouth across preopercle, a dark line below this, then a silvery

band; lower parts and most of vertical fins yellow. Head Sj; depth.

2. D. X, 12 ; A. Ill, 12; scales 7-51-15. East Florida. {Cope.)

(Cope, Proc. Am. Philos. Soc. 18; 7, CG.)

742. L,. cSoH^atus (Holbr.) Gill Sc Jor.

Body rather elongate, compressed. Front steep. Caudal peduncle

long. Maxillary extending to front of eye. Eye large, 3J in head.

Scales on cheek in G rows. Opercular flap moderate. Fins high, the

longest dorsal fin as long as snout and eye. Dusky above, yellowish

below, with faint dark vertical bars on the sides, and a dark blotch on

the tail behind the dorsal fin; cheeks with pale bluish lines; fins plain.

Head 2% ; depth 2.J. D. X, 11; A. HI, 9. L. 4 inches. South Carolina

to Florida. {Holbroolc.)

(Pomotis clonfjatm Ilolbr. Journ. Acad. Nat. Sci. Phila. 1855, 47: Fomolis dongatua
Giiutber,i, 2()2 : ^ Lejiomis ophlkabnicus Coi)c, Journ. Acad. Nat. Sci. Pliila. 18G8, 224.)

74'J. Li. inurimus (Grd.) McKay.

Body elongate, somewhat compressed, the form precisely as in L. cya-

nellus. Mouth rather large; maxillary about reaching front of eyej
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teeth on vomer and front of palatines. Gill-rakers moderate, 9 or 10 de-

veloped. Supplemental maxillary scarcely appreciable. Eye equal to

interorbital width. Cheeks with 7 rows of scales. Spinous dorsal rather

high, the longest spine about as long as from tip of snout to pupil; pec-

torals short, scarcely reaching vent. Scales small, reduced on breast.

Dark greenish ; a black sijot on dorsal as in L. cyamellus. Head 2| ',

depth 3. D. X, 10 ; A. Ill, 9 ; scales 7-42-15. Texas.

{CaUiurus murinus Grd. U. S. Pac. R. R. Snrv. Fish. 1858, 18, pi. 7, fig. 1 ; the other

specimens examined by Girard belong to L. cyanellas : Bryttus murinus Gunther, i,

260; McKay, Proc. U. S. Nat. Mas. 1881,88.)

'5'44. li. pMMClatQis (Cuv. &. Val.) Jor.

Body deep, compressed, the i)rofile steep; an angle above the eye.

Mouth moderate; maxillary reaching i^ast anterior margin of eye; sup-

plemental maxillary present, small. Palatine teeth present. Gill-rakers

rather long, stiff, and stroug. Opercular flap small, short, and deep,

shorter than eye. Eye large, 4 in head. Scales on the cheeks in 7

rows. Dorsal spines high, the middle ones highest, nearly as long as

snout and orbit. Olivaceous, with numerous small deep brown spots,

smaller than pin-heads, resembling fly-specks; these are most distinct

on the lower part of the sides, where they form lines along the rows of

scales, and on the opercles ; sometimes they cover the whole body. Fins

plain dusky. Head 3; depth IJ. D. X, 11; A. Ill, 10; scales C-40-13.

L. 5 inches. Streams of Florida; a handsome species, known at sight

by the peculiar coloration.

{Bryttus punctatus and reticulatus Cuv. & Val. vii, 402 ; Jordan, Proc. U. S. Nat.

Mus. ii, 224, 1879: Lepomis apiatm Cope, Proc. Am. Phil. Soc. Phila. 1877, 65: Lcpi-

opomus apiatus Jordan, Bull. U. S. Nat. Mus. x, 25, 1877.)

745. L. Boairaaalus Jordan.

Body oblong and somewhat regularly elliptical. Mouth rather large.

Opercular flap short and broad, entirely black. Scales of cheek in

4 series. Eye large, 3.J in head. Gill-rakers shortish, but stiff and

rough. Palatine teeth present. Dorsal spines rather long, as long as

from snout to posterior edge of pupil. Pectorals long. Color dark, a

scarlet spot on each scale, forming red longitudinal stripes; a dusky

mark on each side of each red spot; belly largely orange red; fins dark

;

no dorsal spot; iris red. Head 2a
; depth 2^. D. X, 10; A. HI, 9;

scales 4-40-11. L. 4 inches. Alabama to Texas; not rare; a small,

brightly colored species.

(Jordan, Bull. U. S. Nat. Mus. x, 20, 1877.)
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dd. Gill-rakers sliort, thickish ; car flap in the adult very long and narrow.

746. Li. atiritlis (L.) Raf.

—

Loufj-carcd Sun-fisli.

Body elongate, Dot much elevated. Snout moderately prominent.

Mouth rather large, oblique, the maxillary reaching past front of eye.

Cheeks with rather small scales, in about 7 rows. Scales of breast very

small. Palatine teeth few, rather large. Gill-rakers quite short, not

much longer than in Lepomis megalotis, but stiti" and rough, set wide

apart, diminishing in size from the angle forwards. Opercular flap

very long (longer in the adult than on any other of the Sun-fishes

except Lepomis mcf/alotifi), narrow, usually not wider than the eye. In

the youiig the flap is variously shorter, but always narrow; lower

margin of flap usually pale. Dorsal spines rather low. Color olive;

belly largelj' orange red ; scales on the sides with reddish spots on

a bluish ground; vertical fins chiefly orange or yellowish; head with

bluish stripes, especially in front of eye; fins becoming dusky in spirits;

no dusky blotch on last rays of dorsal and anal. Head (without flap)

3 in length; depth 2i, D. X, 11; A. Ill, 9; Lat. 1. 47. L. 8 inches.

Maine to Louisiana; abundant in all streams east of the Alleghanies;

the typical form, above described, chiefly northward.

(LahvHS auritna Linu. Syst. Nat. ed. x, 283, 1758: Lahrus auritus Linn. Syst. Nat. ed.

xii, 475, 17G6: Brijttun nuicolor Cn^^ «fc Val. vii, 4G4 : Pomotis ruhricauda Storer, Bost.

Journ. Nat. Hist, iv, 177: Pomotis appendix Storer, Hist. Fisb. Mass. 1887, 14.)

Var. solas (Cuv. & Val.) McKay.

Similar to the jireceding, except that the scales on the cheek are

larger, in 5 or 6 rows; the scales on the breast are not very small, and

there is usually a duskj- blotch on the last rays of the dorsal. Virginia

to Louisiana, in streams coastwise; abundant, replacing the true auritus

in the streams of the Southern States.

(Pomotis soils Cuv. & Val. vii, 408: Ichthdis ruhricauda Holbrook, Iclitli. S. C. 1860,

15; McKay, Proc. U. S. Nat. Mus. iv, 89.)

cc. Gill-rakers weak and flexible, verysbort; palatine leetb none. (Xenotis* Jordan.)

747. Ij. Bmej?alI©tJS (Raf.) Cope.

—

Long-cared Sun-fish.

Body short and deep, compressed, the back very stronglj' arched; the

profile very steep, usually forming an angle above eye, but sometimes

full and convex. Mouth small, ol)li(iiie, the premaxillary rather below

the eye, the maxillary extending to opposite middle of eye. Scales on

cheek rather large, in about 5 rows. Dorsal spines very low, not much
longer than the snout. Opercular flap in the adult very long and broad,

with a broad or narrow pale blue or red margin, the margin sometimes

"Jordan, Proc. Acad. Nat. Set. Phila. 1677, 7G: type Pomotis fallax B. & G. (^evo?,

wonderful; of 5, ear.)
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very broad, sometimes almost wanting; the flap half or more longer

than the eye in the adult, much shorter in the young, its develop-

ment subject to great variation. Brilliant blue and orange; the back

chiefly blue; the belly entirely orange, the orange on the sides in spots,

the blue in wavy vertical streaks; lips blue; cheeks orange, with bright-

blue stripes; blue stripes before eye; iris red; soft i)arts of vertical tins

with the rays blue and the membranes orange; ventrals dusky. Head

without flap, 3 in length; depth 1§-2J. D. X, 10; A. Ill, 8; scales 5-

38-14. L. G inches. Michigan to Minnesota, South Carolina, and Mex-

ico; very abundant in most streams. One of our most brightly-colored

fishes. Extremely variable: the young are often elliptical in form, and

the size at which the characteristic ear-flap is developed varies greatly

with different individuals. We have thus far failed to distinguish any

tangible varieties. Some Southern specimens have the ear-flap longer

{fallax); some jSTortheru ones have the scales rather larger {inscriptiis),

or the margin of the ear-flap broader than usual {peltastes)^ or wanting

altogether {lijthroehloris). Some Southern specimens [hreviccps) have a

dusky spot on the last rays of dorsal. These characters gradually dis-

appear on examination of a large series.

'(IchtheUs megaloiis Raf. Iclitli. Oh. 1820,29 : Xevofis mefjaloih Jordan, Man. Vert. ed. 2,

242: lehthelis aiirita Raf. Icli. Oh. 1820, 29, not Lahrus aitritus L. : Lepomxs auritus Cope,

.Journ. Acad. Nat. Sci. Phila. 18G8, 220: Xenoiis hjthrovhloris Jordan, Bull, U. S. Nat.

Mus. X, 40: Pomotis nUida Kirtland, Bost. Journ. Nat. Hist, iii, 472: PomoHs fallax

Baird «fc Girard, Proc. Acad. Nat. Sci. Phila. 1854, 24 : Pomotis fallax Girard, U. S.

Ptic. R. R. Surv. Fish. 27: Pomotis ruhricauda Giinther, i, 262: PomolU hrericeps B. »fc

G. Proc. Acad. Nac. Sci. Phila. 1853, 390: Pomotis popel Girard, U. S. Pac. R. R. Surv.

Fish. X, 26: Pomotis sanguinolcnixis Agass. Amer. Journ. Sci. Arts, 1S54, 302: Xenoiis solis

Jordan, Bull. U. S. Nat. Mus. x, 22, not Pomotis solis C. «& V. : Pomotis convexifrons

Baird &. Girard, Proc. Acad. Nat. Sci. Phila. 1854, 24 : Xenoiis aureolus Jordan, Bull.

U. S. Nat. Mus. X, 41: Pomotis inscriptus Agassiz, Amer. Journ. Sci. Arts, 1854, 302:

Xenoiis inscriptns Jordan, Bull. U. S. Nat. Mus. x, 42: Lepomis peltastes Cope, Proc.

Amer. Phil. Soc. Phila. 1870, 454; McKay, Proc. U. S. Nat. Mus. iv, 89.)

'S'4§, l-o BBiaB'gaMatMS (Holbr.) McKay.

Body short and deep. Snout shorter than the diameter of the eye,

the maxillary extending to the orbit. Paired fins rather long. Color

olive, with darker vertical bars; head and body with numerous bluish-

green spots; opercular appendi:: bordered with green. Head 3; depth

2. D. (IX) X, 12; A. Ill, 10. Fiur da. {Holbrool:)

{Pomotis marginatus Holbr. Journ. Acad. Nat. Sci. Phila. 1855, 49: Pomotis margi-

natus Giinther, i, 264.)

'S'-49. BL.. bocMbHfB'ons (Agass.) Jor.

Body rather short and deep, with the profile very steep and the back

very much arched, the greatest depth of the body being over the
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opercles; opercular flap very small, unraargined. Ej-e large; a slight

angle in front of the eye. Gill-rakers unknown. Mouth moderate,

placed very low; the premaxillaries entirely below the eye; maxillary

extending back to the middle of the pupil. Dorsal spines moderate,

the last ones somewhat shortened. Anal fin large; pectorals and ven-

trals reaching anal. Scales of cheek in 5 rows. Light brown; fins

pale, unspotted. Scales of belly and sides dotted with golden orange.

Head 2!^; depth 2i D. X, — ; A. Ill, — ; scales T)-?-!!. L. 4 inches.

{Agassiz.) Tennessee River. Known to us from the original descrip-

tion and from a tracing of a drawing received from Professor Bliss.

{Pomotisl)omhifrons Agassiz, Amer. Jonru. Sci. Arts, 1854, 303.)

aaa. Supplemontary maxillary obsolete : gill-rakers slender, rather stiff. {Helioperca'*

Jordan.)

d. Palatine teeth present.

V-SO. li. IllimiBas (Grd.) Cope.

—

Eed-spotted Siinfish.

Body oblong. Scales large. Spines rather high. Profile not very

steep. Eye 3J in head ; mucous pores on head very large ; opercular

flap rather long, broad, with a very broad red margin which entirely

surrounds the black. Gill-rakers rather long, blunt, 8-10, well de-

veloped; cheeks with about 5 rows of scales. Bluish, with conspicuous

greenish spots and mottlings posteriorly; sides with many conspicuous

round salmon-red spots; usually a faint black spot on last rays of

dorsal; belly and lower fins red. Head 2:]; depth 2|. D. X, 11; A. Ill,

9; scales 5-31-11. L. 3 inches. Kentucky to Kansas and Texas; lo-

cally abundant; a small, highly-colored species.

(Bryttus himilis Girard, Proc. Acad, Nat. Sci. Phila. 1857, 201; Girard, U. S. Pac.

E. R. Snrv. Fish. 18.58, 21: Lepomis anafiaJlinus Cope, Jonrn. Acad. Nat. Sci. Phila.

1868, 221: Lepomis auagaUinus Jordan, Man. Vert. ed. 3, 240: '^Bryttus oculatusi Cope,

Proc. Acad. Nat. Sci. Phila. 18(55, 83: ? Lepomis oculatitti Cope, Jouru. Acad. Nat. Sci.

Phila. 18f)8. 221.

dd. Palatine teeth none ; a black blotch on last rays of dorsal.

751. L. palBidias (Mitch.) Gill «fc Jor.

—

Blue Siinfinh; Copjier-nosed Bream; DoL
lardcc.

Body comparatively short and deep, compressed; the young slender,

the adult nearly orbicular. Caudal peduncle rather slender. Head not

'Jordan, Ann. Lye. Nat. Hist. N. Y. 1876,355: type Ldbrus pallidm Mitch. {rjXiov,

sun; 7r/rp;<'7;, perch.)

\ L. oculaius Cope.

Similar to L. humilis, but the body deeper, the caudal peduncle and fin forming

but one-third of the length. Head short; opercular flap long, with a black spot as

large as eye, surrounded by a broad pale margin; body without red spots. Depth 2^.

Scales 5-32-11. L. 3. {Cope.) Minnesota.
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large, the i)rojecting snout usually forming an angle above eye. Mouth

quite small, oblique, the jaws about equal, the maxillary barely reach-

ing the frout of the eye. Five rows of scales on cheeks. Opercular

flaj) very short in the young ; in the adult rather long and wide, without

pale edge. Gill-rakers moderately long, nearly terete, bent slightly

downwards, about 30 well developed. Dorsal spines strong and high,

usually longer than snout and eye. Ventral fins reaching anal
;
pectorals

reaching past anal spines. Olive green ; adults dark
;
young more or

less silvery, with a purple lustre in life; sides with undulating, often

chain-like, transverse greenish bars, which become obsolete in the adult;

no blue stripes on cheeks ; a diffuse black blotch at base of posterior

rays of dorsal and anal, often obscure in young; no red on fins; very

old specimens often with the belly coppery red. Head 3 ; depth 2. D.

X, 11; A. Iir, 10; Lat. 1. 41. L. 8 inches. Great Lakes to Florida and

Mexico ; very abundant ; one of our most widely diffused and variable

species.

{Labrus palladus Mitcliill, Trans. Lit. & Phil. Soc. N. Y. 1815, 407 ; Jordan, Man. Vert.

241: Lahrm appendix Mitcliill, Amer. Moutli. Mag. 247, 1H18 (not Pomotis ajypendix ol

authors): Pomotis incisor C. & V. vii,4()6: Pomol is ineisoi- GiiutheT, i, 269: Ichthclis in-

cisor Holbrook, Ichth. S. C. 12 : Pomotis gihhosus C. & V. vii, 4G7 : Pomotis si)edosus, and

aquilensis B. & G. Proc. Acad. Nat. Sci. Phila. 1854, 24 : Pomotis spcciosus Guuther, i, 26\\

:

Pomotis luna Grd. U. S. Pac. R. R. Snrv. Fish, x, 22 : Lcpomis longispinis, me(jalotis, and

ardesiams Cope, Journ. Acad. Nat. Sci. Phila. 1868, 220, 222 : Lepom is purpurascens Cope,

Proc. Amer. Phil. Soc. Phila. 1870, 453: Pomotis ohsciirus'^ Agassiz, Amer. Journ. Sci.

Arts, 1854, 302: Lepiopomus oiscurus Jordan, Ann. Lye. Nat. Hist. 1876, 317, a deeiily

colored variety, from the Tennessee Basin and southward.)

aa. Pharyngeal teeth mostly bluntly conic. (Xi/s<rqp?)7est Jordan.)

752. L,. lieros (B. & G.) McKay.

Appearance of Lepomis palUdus. Body robust, deep ; the front steep,

the projecting snout forming a considerable angle at the eye. Caudal

peduncle rather long. Mouth moderate. Eye large. Scal-es on cheeks

ill 4 or 5 rows. Opercular flap broad, about as large as eye, with an

orange margin below and behind. Spines strong and rather high.

*The life colors of " Lejjomis ohscurus" are as follows:

Dark green above, the shoulders and front of back with distinct greenish-black

spots; sides with wide dark-green bars; chest bright coppery-red, spotted with black-

ish and orange; sides of belly with blackish and carmine; face, lower jaw, and lower

p;)rts of head of a peculiar bright leaden blue; cheeks orange and lead-blue, not

striped; opercular spot large, all black; vertical tins dark blue-green; a black spot

on last rays of dorsal and anal.

t Jordan MSS. Cope, Proc. Amer. Philos. Soc. 1877, 66: type Xystroplites gillii Jot-

dM\=: Briittus albulus Grd. {^vdrpov, a scraper—gill-raker; 6ff/\zr7/s, armed.)



84. CENTEAKCniD^ LEPOMIS. 481

Pectoral fins loug. Olivaceous, i)lain in spirits; belly silvery; cheeks

not striped; usually a faint spot on last rays of dorsal, and sometimes

of anal also. Head 2.^; depth 2. D. X, 12; A. Ill, 11; scales 5-30-15.

Texas; one specimen known; distinguishable from Lepomis i)allidus only

by the blunt teeth.

{PomofiH heros Baird & Girard, Proc. Acad. Nat. Sci. Pbila. 1854, 25: PomoUs hcros

Grd. U. S. Mex. Bound. Surv. Ichtb. 6: Xystroplltes heros Jordau, Man. Vert. ed. 2,

244.)

753. L.. curyoriis McKay.

Body very robust, compressed; form nearly oval; dorsal outline

more convex than ventral; profile steep, convetx. Mouth oblique,

small; maxillary reaching front of eye. Outer teeth stronger than

others; teeth on front of palatines. Lower pharyngeals with the rather

long posterior spur turned up, stoutish; the inner angle rounded, some-

what obtuse. Teeth stout, very much blunted, not close set; the inner

considerably stronger and less blunt than the rest. Gill rakers short,

stout, about eight in number, the inner surface roughened. Maxillarj-

with a small but perfectly distinct supplemental bone. Eye very small,

considerably less than length of snout. Scales on cheeks in G-7 rows.

Opercular flap nearly as long as snout, surrounded by a very broad,

paler, membranous margin; scales on the opercle large, in 5 rows.

Dorsal spines low, the longest as long as from snout to eye; much

lower than soft rays. Caudal peduncle and fin short and broad; ven-

trals and pectorals short, reaching vent. Scales on breast larger than

those on cheeks. Head 3|; depth 2|. D. X, 11; A. Ill, 10; scales G-

43-14. L. G§ inches. Lake Huron; one specimen known.

(McKay, Proc. U. S. Nat. Mas. 1881, 89.)

'7.54. I<. albu]|Bis (Grd.) McKay.

Body elongate, rather deep mesially. Caudal peduncle rather elon-

gate. Snout i)rojecting, forming an angle above eye. Mouth wide,

the lower jaw projecting; maxillary reaching just past front of pui)il.

Eye as long as opercular flap, 4^ in head; flap moderate, broad, with a

A'ery wide pale edge below and behind. Dorsal spines moderate, as

long as snout and half of orbit. Five rows of scales on cheek. Lower

pharyngeal teeth blunt, almost paved. Light olive, uniform in spirits;

traces of dusky mottlings on last rays of dorsal and anal. Head 2.i;

depth 2. D. X, 10; A. Ill, 9; scalesG-42-13. L. 5 inches. Florida to

Bull. Xat. Mus. Xo. IG 31
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Texas; Dot comraon; like the preceding species, intermediate between

Lepomis proper and EupomoUs.

{Brijitiis alhulas Gnl. Proc. Acad. Nat. Sci. Pliila. 18.57: Girard, U. S. Pac. E. R.
Surv. X, 19: Br i/ttub- albuhis Gun tiier, i, 2.59: XystropUtes gilli Jordan, Bull. U. S. Nat.
Mns. X, 24, 1877; McKay, Proc, U. S. Nat Mus. 1881, 89.)

** Lower pharyngeals broad; pliaryugeal teeth paved, sub.spherical in form, truncate

above. {Enpomotis Gill «& Jordan.*)

JoS. I^a EB®flfe)roo!iB (Cuv. & Val.) McKay.

Body robnst, elevated,, the snout rather produced. Eye large, 4 in

head ; maxillary reaching front of orbit. Dorsal fin high, the spines

about as high as the soft rays; pectoral fins very long. Cheelis with 5

rows of scales. Gill-rakers rather long, obtuse, strongly toothed. Oper-

cular flap short,broad, with a broad orange margin below and behind.

No palatine teeth; pharyngeal teeth paved. Dusky olive, silvery be-

low; throat yellow; fins dark, with yellowish rays; no black dorsal spot.

Head 3|; depth 2^. D. X, 12; A. Ill, 11. L. 10 inches. South Caro-

lina to Florida; abundant.

{Ponioiis IwlhrooM Cuv. & Val. vii, 46S, 1831: Pcmofis specionus Holbr. Journ. Acad.

Nat. Sci. Pliihi. 1855,48: Pomotis microlophiis Giiutiier, i, 264: ^ XystropUfes loiighnarius

Cope, Proc. Amer. Phil. Soc. Phila. 1877, 65: Eupomotis holhrooki Jordan, Proc. U. S.

Nat. Mns. ii, 1879, 224.)

756. 1.. Bsotataas (Agass.) McKay.

Body robust, elongate, the snout projecting, the profile scarcely gib-

bous. Mouth rather wide, oblique, reaching the front of eye. Eye

rather large. Opercular flai) wide and rounded, shorter than in L. <jib-

bosus, with a rather wide pale border all around. Scales very large;

4 rows on cbeek. Spines rather high and strong, the longest dorsal

spine as long as from muzzle past middle of pupil. Soft fins high.

Gill-rakers short and not very stiff. Pharyngeal teeth i)aved. Color,

pale olive, mottled; a faint dorsal s])ot. Head 3; depth 2J; D. X, IL;

A. Ill, 11 ; scales 4-35-13. L. 8 inches. Illinois to Alabama.

(Pomotis noiatus Ag. Amer, Journ. Sci. Arts, 1854, 3U2: Eupomotis palUdus Jordan,

Bull. IT. S. Nat. Mus. x, 21, 1877; not Pomotis paUidus Agass.)

'S'5'y. 1,0 gnbboSMS (L.) McKay.

—

Common Sun-fish ; Bream; Pumplcin-seed; Sunny.

Body short and deep, compressed, the profile steep, convex; usually

an angle above the eye. Head rather small. Mouth small, oblique,

the maxillary scarcely reaching the front of the eye. Dorsal spines

rather high, as long as eye and snout; the soft rays higher. Pectorals

* Gill & Jordan, Field aud Forest, 1877, ii, 190: type Siyarus aureus Walbaum= P<>rca

gibhosah. (/?f, v\'oll; 7r(5/<o:, opercle; ot;?, ear.

)
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loDg. Scales large; 4 rows on clieek. Pharyngeal teetli all truncate,

paved. Color greeuisholiv6 above, shaded with bluish, the sides spot-

ted and blotched with orange; bellj' orange-yellow; cheeks orange,

with blue wavy streaks; lower tins orange, upper bluish and orange-

spotted. Opercular flap rather small, the lower posterior part always

bright scarlet, a mark which distinguishes this species when adult at

once from all our other high-colored sun-fishes. Ilead 3|; depth 2. D.

X, 11 ; A. Ill, 10; Lat. L 47. L. 8 inches. Great Lake region to Maine

and southward to Florida, east of the Alleghanies; found only in the

northern parts of the Mississippi Valley. One of our most abundant

and familiar fishes.

{Perca gibbosa L. Syst. Nat. ed. xi, 293, 1760 (after Perca flurmiUis gibbosa, ventre

luteo, of Catesby): Spams aureus Walb., Artecli, Pi^c. 1792, 290 (after "GoldtiscU"

of Scliilplf) : Pomolw vulgaris Cuv. &- Val. iii, 91, 1829: Morone maculata Mitchill, Re-

port, ill part. Fish. N. Y. 1814, 18: Pomofis vulgaris Holbr. Icbth. S. Car. 8: Pomoiis

vulgaris .Storer, Fisli. Mass. 12: Pomoiis auritus Giinther, i, 2G1: Eupomoiis aureus Jor-

dan, Mau. Vert. 241.)

758. L.. lirus McKay.

"This species resembles P. incisor {L. paUidus) in the outline of the

body, the nature and coloration of the scales, and in the size and form

of the fins, but it differs greatly from it by its large mouth, the free

extremity of the upper jaws reaching the vertical line of the middle of

the eye, by the presence of teeth upon the palate, and by the ventral

fins being placed immediately under the pectorals. The black oper-

cular appendage, which is ver>' short, has a narrow orange border be-

hind; there is a black spot at the base of the posterior rays of the

dorsal; both dorsal and anal are marked by one or two dark stripes;

the caudal is crossed by several dotted A^ertical lines; there are eight

or nine dusky bars across the sides between the head and tail. Tbis

species bears the same relation to Pomoiis that Pomoxis bears to the

true Centrarehus in the size of the mouth and the form of the body,

and I have no doubt it will some day become the type of a distinct

genus." {Afjassiz.) Tennessee Eiver, at Huntsville, Ala. We are

informed by Professor Bliss that the types of this species have the

pharyngeals paved.

(PomoHs pallidus Agassiz, Aiiier. .Jonrn. Sci. Arts, 1854, 303, not Labrus jjuUidns

Mitch.; McKay, Proc. U. S. Nat. Mus. 1881, 89.)
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251.—MICROPTERliS Lac^pMe.

Blade Bass.

{Huro and Gnjstes Cuvier and Valenciennes: CalUurus, Dioplites, Lepomis, etc., Rafiu-

esque.)

(Lac^pMe, Hist. Nat. Poiss. It, 325, 1802: type Micyropterus dolomieu Lac.)

Body elongate-ovate, compressed, the back not mucli elevated. Head

oblong-conic. Mouth very large, oblique, the broad maxillary reaching

nearly to or beyond the posterior margin ofthe eye, its supplemental bone

well developed. Lowerjaw prominent. Teeth on jaws, vomer, and pala-

tines; usually none on the tongue. Preopercle entire; operculum end-

ing in two flat points, without cartilaginous flap. Branchiostegals nor-

mally 0. Scales rather small, weakly ctenoid. Lateral line continuous.

Dorsal fin divided by a deep notch, the spines low and rather feeble, 10

in number; anal spines 3; the anal fin much smaller than the dorsal;

caudal flu emarginate. Size large. Two species, among the most im-

portant of American "game-fishes." [ixty.poq^ small; -—^oov, fin; the dor-

sal fin in the typical specimen having been injured, its posterior rays,

detached and bitten oft' short, were taken by Lacepedefor a separate fin.)

a. Mouth very large, the maxillary in the adult extending beyond the orbit; scales

rather large, 65-70 in the lateral Hue; 7-8 series above lateral line.

"759. M. salmoides (Lac.) Heushall.

—

Large-mouthed Black Bass; Oswego Bass;

Green Bass; Bayou Bass.

Body ovate-fusiform, becoming deeper with age, moderately com-

pressed. Head large. Mouth very wide, the maxillary in the adult

reaching beyond the eye; in the young shorter. Scales on the cheek

in about 10 rows; scales on the trunk comparatively large. Lingual

teeth sometimes present. Dorsal fin very deeply notched. Colora-

tion of the young dark-green above; sides and below greenish-silvery;

a blackish stripe along the sides from opercle to the middle of the

caudal fin; three dark oblique stripes across the cheeks and opercles;

below and above the lateral band some dark spots; caudal tin pale at

base, then blackish, whitish at tip; belly white. As the fish grows

older the black lateral band breaks up and grows fainter, and the color

becomes more and more of a uniform pale dull green, the back being

darker; a dark opercular blotch usually present. Head 3|; depth 3.

D. X, 13; A. Ill, 11; scales 8-68-16. L. 1-2 feet. Elvers of the

United States, from the Great Lakes and Red Eiver of the North

to Florida and Texas; everywhere abundant, preferring lakes, bayous,
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and slug<»isli waters. It grows to a larger size than the next species,

and is readily distinguished by its coloration and the larger month and

larger scales. Both species vary much with different waters.

(Lalrus salmoides Laccpcde, Hist. Naf. Poiss. iv, 716, 1802: Lepomis pallida Raf.

Iclitli. Oh. 30, 1820; Jordan, Ami. Lye. Nat. Hist, xi, 314, 1877: Cichla floridana Le
Siu'ur, Journ. Acad. Nat. Sci. Pliila. 1822, 220: Huro nigricans C. & V. ii, 124: Huro
nigricans Giiuther, i, 255: Alicroptenis nigricans Gill, Proc. Aiuer. Assoc. Adv. Sci. 1873,

70 (aud of most late writers): Dioplitcs nnccfnsis Grd. U. S. Mex. Bouud. Ichtli. 3;

Micropterus salmoides Heushall, Book of the Black Bass, 1881, 110.)

aa. Moutli smaller, the maxillary in the adult not extending beyond orbit; scales

smaller, 72-75 iu the lateral line; 10-12 series above the lateral liue.

760. 31. doloinieu Lac.

—

Small-mouthed Blade Bass.

Body ovate-fusiform, becoming deeper with age. Head large. Mouth

large, but smaller than in M. salmoides, the maxillary ending consider-

ably in front of the hinder margin of the orbit. Scales on the cheek

minute, in about 17 rows; scales on the trunk comparatively small.

Dorsal fin deeply notched, but less so than in M. salmoides, the ninth

spine being about half as long as the longest, and not much shorter than

the tenth. Coloration quite variable, the young dull golden green, with

bronze lustre; darker spots along the sides, which tend to form short

vertical bars, but never a dark lateral band; 3 bronze bauds radiating

from eye across cheeks and opercles; a dusky spot on point of opercu-

lum; belly white; caudal flu yellowish at base, then black, with white

tips; dorsal with bronze spots, its edge dusky. In some waters the fin-

markings are obsolete, but usually they are very conspicuous iu the

young. Southern specimens usually have the scales of the lower i)art

of the sides with faint dark streaks; adult specimens have all these

marks more or less wholly obliterated, and become ultimately of a uni-

form dead green, without silvery lustre. Head 3i; depth 3 J. D. X, 13;

A. Ill, 10 or 11; scales 11-74-17. Bivers of the United States, from

the Great Lake region to South Carolina and Arkansas; abundant,

frequenting running streams, and preferring clear and cool waters; its

southern limit is bounded by the presence of such waters. As a game

fish this species is usually more highly Valued than its congener.*

(Lac6pMc, Hist. Nat. Poiss, iv, 325, 1802; Henshall, Book of the Black Bass, 1S81,

84: Bodianus achigan Raf. Amer. Monthly Mag. & Crit. Rev. ii, 120, 1817: Grystes

salmoides C. & V. iii, 54: Grystes salmonoidts Giinther, i, 252: Micropterus salmoidea

Gill, Proc. Amer. Assoc. Adv. Sci. 1873, ()7, and of many American writers: Calliunis

puvcinlatiis Iliif. Ichth. Oh. 2G: Grystes fasciatus Giiuther, i, <j5b: Ccntrarchus ohscuriis

Giiuther, 1, 258.)

•Both this species and the prcce<liug are pojiularly kuowu iu the Southern States

by the grossly erroneous name of "Trout."
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Family LXXXV.—PERCID^.

{llie Perches.)

Body more or less eloDgate, terete or compressed, covered more or less

comijletely with rather small, ctenoid, adherent scales. Lateral line

usually i)resent, not extending on the caudal fin. Mouth terminal or

inferior, small or large, the premaxillaries protractile or not ; maxillaries

large or small, without distinct supplemental bone. Jaws, vomer, and

palatines with bands of teeth, which are usually villiform, but some-

times mixed with canines; occasionally the teeth on the vomer or pala-

tines are absent. Head naked, or more or less scaly
;
preopercle entire

or serrate ; opercles usually ending in a flat spine. Branchiostegals 6

or 7. Gills 4, a slit behind the fourth
;
gill-membranes free or connected,

not joined to the isthmus
;

gill raters slender, toothed
;
pseudobranchiae

small, or glandular and concealed, or altogether wanting ; lower j^haryn-

geals separate, with sharp teeth. Fins generally large ; two dorsals,

the first of 6 to 15 sjiines ; anal flu with one or two spines (three in

Percichthys, a fresh-water genus from Chili). Ventrals thoracic, I, 5;

jiectorals often very large ; caudal lunate, truncate or rounded. Anal

l^aiDilla often present. Air bladder small and adherent, often entirely

wanting. Pyloric cceca few. Vertebrae, 30 to 45.

Genera about 22 ; species, 90 to 100 ; inhabitants of the fresh waters

of cool regions, most of them being American and nearly all belonging

to the fauna of the United States. The great majority of the species

belong to the sub-family of Utheostomatinw, the Darters, all the species

of which grouj) are American. They are among the most singular and

interesting of our flshes. They difier from the typical Percince in their

small size, bright colors, and large fins, and mvve technically in the

rudimentary condition of the pseudobranchitB and the air bladder, both

of which organs are usually inappreciable. The preopercle is unarmed,

and the number of branchiostegals is six. An anal papilla is likewise

developed, as in the Gobiklfv, to which group the Darters bear a consid-

erable superficial resemblance, which, however, indicates no real affinity.

The relations of the Darters to the Perches have been aptly expressed

by Professor S. A. Forbes:

"Given a supply of certain kinds of food nearly inaccessible to the

ordinary fish, it is to be expected that some fishes would become

esx)ecially fitted for its utilization. Thus the Ftheostomatince as a grouj)
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are explained in a word by the hypothesis of the progressive adapta-

tion of the young of certain Percidiv to a peculiar place of refuge and a

peculiarly situated food supi)ly. Perhaps we may without violeiice call

these the mountaineers among fishes. Forced from the populous and

fertile valleys of the river beds and lake bottoms, they have taken

refuge from their enemies in the rocky highl mds, where the free waters

play in ceaseless torrents, and there they have wrested from stubborn

nature a meager living. Although diminished in size by their constant

struggle with the elements, they have developed an activity and hardi-

hood, a vigor of life and a glow of high color almost unknown among

the easier livers of the lower lands. * * * Notwithstanding their

trivial size, they do not seem to be dwarfed so much as concentrated

fishes." (Am. Nat. 1880, October, pp. (397-702.)

The colors of the Etheostomatina' are usually very brilliant, species of

Poecilichthi/Sj NotJioiiotus, and Dipleslum being among the most brilliantly

colored fishes known; the sexual ditterences arf^ often great, the females

being as a rule dull in color and more speckled or barred than the males.

Most of them prefer clear running water, where they lie on the bottom

concealed under stones, darting, when frightened or hungry, with great

velocity, for a short distance, by a powerful movement of the fan shaped

I)ectorals, then stopping as suddenly. They rarely use the caudal tin

in swimming, and they are seldom seen moving or floating freely in the

water like most fishes. When at rest, they sai)port themselves on their

exjianded ventrals and anal fin. x\ll of them can turn the head from

side t-o side, and they frequently lie with the head in a curved i)osition

or partly on one side of the body. The species of AmmocrypUi and

perhaps some of the oihers i)refer a sandy bottom, where, by a sudden

plunge, the fish buries itself in the sand and remains (piiesceut lor

hours at a time, with only its eyes and snout visible. The others lurk

in stony places, under rocks and weeds. Although more than usually

tenacious of vitality, the Darters, from their bottom life, are the first;

to be disturbed by imi)urities in the water. All the Darters are car-

nivorous, feeding chiefly on the larvjB of Diptera, and in their way vora-

cious. All are of small size; the largest (Percina) reaches a length of 8

inches, while the smallest {Mivropcrca) is [uobably the smallest si)iny-

rayed fish known, barely attaining the length of an inch and a half.

They are of too small size to be used for food, although, according to

Kafinesque, "'they are good to eat, fried."

The Percinwwvc represented in America by two genera, and in Euroi)e

by the same two and three others

—

Acerina^ Pcrcarina, and A.s2>ro—the
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latter bearing a strong external resemblance to the Etiieostomatince, and

serving as a connecting link between them and the more typical forms.

(Percidce j)art, Giinther, i, 58-78; genera Perca, Luciopcrca, Pileoma, Bohosoma, Ace-

rina, Peicariiia, Aspro, Pertichthys, and. Percilia.)

* Anal spines one or two.

a. EseucTobrauchiai imperfect or wanting; preopercle entire; brancloiostegals 6. {Ethe-

osiomafince.)

i. Premaxillaries protractile.

c. Body extremely elongate, subcyliudrical, translncent, the belly at least naked;

lateral line complete; gill-membranes broadly united.

d. Anal si^ine single ; anal tin nearly as large as second dorsal.

Ammoceypta, 252.

dd. Anal spines two ; anal fin small Ioa, 253.

cc. Body less elongate, opaque, chiefly scaled.

e. Anal spine obscure, normally single.

/. Lateral line complete, or wanting on a few scales only.-BoLEOSOMA, 254.

ff. Lateral line incomplete Vaillantia, 255.

ee. Anal spines two, the first commonly tbe longer.

g. Gill-membranes more or less broadly united ; belly with ordinary scales.

7(. Maxillary bone normal Ulocentra, 256.

hh. Maxillary adnate to the preorbital Diplesium, 257.

gg. Gill-membranes scarcely connected.

i. Belly with enlarged caducous plates Cottogaster, 258.

ii. Belly without enlarged caducous ijlates Imostoma, 259.

65. Premaxillaries not protractile.

j. Lateral line complete.

Jc, Ventral line with a series of enlarged, spinous, caducous scales

or (if these are fallen) a naked strip.

I. Mouth small, inferior, beneath a pig-like snout . . Percina, 260.

U. Mouth larger, the snout not projecting beyond it.

AlvordiTjS, 261.

]ck. Ventral line without caducous scales.

m. Gill-membranes scarcely connected.

n. Anal fin larger than second dorsal Hadropterus, 262.

nn. Aual fin smaller than second dorsal . .Nothonotus, 263.

mm. Gill-membranes broadly connected .. .Naxostoma, 264.

jj. Lateral line present, incomplete.

0. GiU-membranes broadly united Etheostoma, 265.

00. Gill- membranes separate or nearly so.

Pcecilichthys, 266.

jjj. Lateral line obsolete Microperca, 267.

aa. Pseudobranchiaj well developed
;
jjreopercle serrate ; brauchiostegals7. (i ercina'.)

J). Canine teeth none ; body oblong Perca, 238.

jjp. Canine teeth in jaws and palatines; body elongate.

SllZOSTEDlUM, 269.

252.—AMMOCKYPTA Jordan.

Sand Darters.

{* Phurolcpis Agas3iz; not Plcurolepis Egerton, a genus of extinct Ganoids.)

(Jordan, Bull. U. S. Nat. Mus. x, 6, 1877: type Amniocri/pia bean? Jordan.)

Body slender and elongate, sub-cylindrical
;
pellucid in life. Head

* Agassiz, Bull. Mus. Comp. Zool. i, 5, 1863: type Etheostoma pellacidum Bainl MSS.
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slender. Mouth rather -wide, terminal, horizontal, the lower jaw in-

cluded; premaxillarios very protractile; teeth on the vomer. Scales

thin, ctenoid, little imbricated, present along the region of the lateral

line and on the tail, sometimes wanting on the hack or belly ; lateral line

complete. Head scaly or naked; no ventral plates; the belly naked.

Gill-mendiranes considerably united, forming an angle at their junction.

Dorsal tins moderate, about equal to the anal fin and to each other;

dorsal with about ten spines; anal spine single, weak. Vertebrai 22

+ 22 {A. pellucida). Darters of moderate or rather large size, inhabi-

ting the sandy bottoms of clear streams, where they bury themselves

entirely excei)ting the eyes and snout. Coloration translucent, with

bright reflections. {a,'j.,'>.o^, sand] z/>6»-ro?, concealed.)

a. Cheeks and opereles naked; body imperfectlj' scaled.

TGI. A. fcctatai .Jordan.

Body greatly elongated, sub-cylindrical, transparent. Head rather

large, heavier than in A. iidhicida. Mouth rather wide, nearly termi-

nal ; the upper jaw somewhat the longer ; outer teeth strong, hooked.

Opercular spine obsolete. Head entirely naked. Body nuked, except

the caudal peduncle, which is sparsely covered with thin, imbedded

scales, and a series of rather large scales along the sides, on which the

latei-al line runs. Dorsal fins high, m ide apart, about equal in height to

the anal fin and to each other; caudal fin emarginate. Color trans-

lucent, without bars or spots, the lateral line shining-golden in life.

Si)inous dorsal with a large black spot on the membrane anteriorly,

another near the middle, and some small ones behind; other fins with

their membranes dusted with dark i)oints. Head 33 ; depth Ih. D. X-

10 ; A. T, 9 ; Lat. 1. 05. L. 2i inches. Louisiana and Mississippi.

{Ammo(:)-if)>t(i Iwcitiii .lordati, Hull. U. S.Nat. Mus. x, .5, 1877 : Ammocrjipta ijclida Tlay,

Proc. U. S. Nat. Mus. IcHU, 490—apparently the young; the size smaller and the lius

lower.)

aa. Cheeks and opereles scaly.

762. A. pelJtacada (Baird) .T. & G.—Sand Darter.

Translucent; scales with fine black dots; a series of smnll, squarish

olive or bluish blotches along the back and another along each side;

lateral spots connected by a gilt band. Body slender ; head stout.

Cheeks, opereles, and temj)oral region scaled; the scales imbedded and

more or less cycloid. Neck above thinly scaled or naked ;
scales of body

not very rough, those along lateral line and caudal peduncle most

closely imbricated; belly entirely naked; opercle ending in a short, ilat
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spine. Maxillary barely reaching' to opposite the large eye; eyes high

up, sei>arated by a narrow, grooved space. Pectorals short, reaching-

tips of ventrals, half way to vent. Head 4^; depth 7. D. X-10; A.

I, 85 Lat. 1. about 75, about 6 series of scales above it. L. 3 inches.

Ohio valley and northwestward ; abounding in clear sandy streams ; one

of the most interesting of our fishes.

{Etlicosioma pclhtcidum BairdMSS.: Plevrolejns peUucidus Agasaiz, Bull. Mus. Comp.
Zool. i, 5, 1860: Pleurolcjiis pellucidus Vaillant. Recherclies sur Etlieostom. in Nouv.

Arcliiv. Mns. 1874, 138 : PJeurolepis pellucidus Jordan, Man. Vert. ed. 2, 219 : Plcurolepis

pellucidus Jordan & Copeland, Amer. Nat. 1877, 86.)

yes. A. asprella Jordan.

Head long, rather slender. Eyes very large, high up and very close

together. Mouth not large, sub-termiual, horizontal. Cheeks and oper-

cles with pectinated scales. Opercular spine w^ell developed. Squama-

tion much more complete than in A. jjeUucida, the scales small and

quite rough, largest posteriorly. Throat and belly naked, the space

between the ventral fins scaled. Back of neck scaly. Fins large, the

dorsals well separated; the spinous high, highest in front; second dor-

sal smaller, smaller than anal; anal spine high, flexible; caudal lunate.

Coloration clear olivaceous, sides with 8 to 10 dark squarish blotches,

quite small and far apart; a blackish shade forward from eye, and a

dusky shade across oi)ercle. Said to present in life '^ almost all the

colors of the rainbow." Head 4^; depth 8. D. IX-10; A. I, 8; Lat. 1.

98, ten series above the lateral line. L. 4 inches. Illinois to Alabama,

in sandy streams; a much larger and rougher si)ecies than the preceding.

{Plcurolepis asprellus Jordan, Bull. Ills. Lab. Nat. Hist. 2, 38, 1878: Pleurolepls as-

prcllus Jordan, Man. Vert. ed. 2, 404.)

253.—I®A Jordan & Braytou.

(Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 88, 1878: type Pcecilichilujs <utreus Cope.)

This genus differs from Ammocrypia chiefly in the presence of two well-

developed spines in the anal fin. Tlie anal fin is i)roportionately siualler,

and the scales are larger and rougher, more fully covering the body.

The squamation of the head is moie complete than in any other genus.

Species slender, translucent in life, {loq^ an arrow or dart.)

764. I. vitB-ca (Cop<-) J. & B.

Form of Ammocrijpta. Head slender, acuminate; mouth not very

small; temporal region scaled; cheeks and open^les covered with large,

imbricated, very roughly ctenoid scales, these scales extending forward

to the maxillary and backward to edge of opercle and on subopercle;
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the feeble opercular spine is almost hidden by them. Middle and lower

part of the sides of the body covered with large, imbricated, very rough

scales, these less closely set below; breast uaked; behind the ventrals

the middle line of the belly with some small scales, behind which is a

naked space bounded by small imbedded scales, and extending as far

as the vent; back from middle of lirst dorsal forward naked, posteriorly

more or less scaly. Fins low and small, the second dorsal larger than

the first or the anal; the spines slender; anal spines short; i)ectoral

fins long and narrow. Translucent, with small dark spots on back and

sides, besides finer speckliugs ; fins plain. Head 4J; depth 7. D. VII

to IX-11 to 13; A. II, G to 8; Lat. 1. GO. L. 2 inches. Neuse liiver,

North Carolina; locally abundant.

(Pvccilichfhy>i vitreus Cope, Proc. Amcr. Philos. Soc. Pbila. 1870, 2G:?; Joidau &
Braytou, Bull. U. S. Nat. Mus. xii, 82, 1878.)

254.—BOLEOSOMA DeKay.

Tessellated Darters.

(Arlina and EslrcUa Grd.)

(DeKay. Xew York Fauna Fish. 1842, 20: type Boleosoma tefisellatum DcKnj^Eiheos-

toma olmstedi Storor.

)

Body moderately elongate, fusiform, not translucent. Head small,

narrowed forwards, the profile convex. Mouth small, horizontal, the

lower jaw included; premaxillaries protractile. Maxillary not adnate

to preorbital. Vomerine teeth present. Scales large. Lateral line con-

tinuous (rarely wanting on two or three scales). Belly with ordinary

scales. Gill-membranes narrowly connected^ Dorsal spines 7-10, slen-

der; soft dorsal mnch larger than anal; anal normally with a single,

short, slender spine, the first soft ray simple, but articulate. Vertebrae

{B. nUjriim) 17 + 20. Coloration olivaceous and speckled, the males

blackish in spring. Size small. (/5<>A!c, a dart; aajn-o.^ body.)

a. Dorsal spines normally 9.

h. Checks scaly; seeoiid dorsal with II? or 14 rays ohnsledi.

bb. Cheeks and breast normally naked (occasionally fully scaled).

c. Body fn.siforni, with slender caudal ]»('(huicle; tins moderate; secoud dorsal

with 11 or 12 rays; lateral line usually not quite complete luijruin.

cc. Body robust, compressed; fins very liijib.

d. Second dorsal with 1:5 rays; lateral line with aboiit 40 scales vfftilijcits.

dd. Second dorsal with 10 rays; lateral Uin: about 'Ab rcjiUare.

aa. Dorsal spines 7 (?) wmpus.
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a. Dorsal spines normally 9.

h. Checks scaly; second dorsal with 13 or 14 rays.

765. E5. oBBMSledi (Storer) Agassiz.

Body slender, little compressed, with long caudal peduncle. Head

slender, rather pointed. Cheeks and opercles scaly 5 space before dor-

sal naked; breast naked. Fins very high, pectorals reaching past tips

of ventrals. Coloration olivaceous, tessellated above; sides with

blotches and zigzag markings ; fins speckled or somewhat barred

;

head not speckled, dusky in males; usually a black stripe forward from

the eye and another downward. Head 4; depth 5J. D. IX-14; A. I,

9; Lat. 1. 50. L. 3J inches. Great Lakes to Georgia and Massachu-

setts; the commonest eastern species. A southern form, var. macula-

ticeps, has the cheeks scaly above ouly, and is more speckled; var. atro-

maculafum, found eastward, has the breast closely scaled.

(Etheosfoma olmstcdi Storer, Bost. Joiirn. Nat. Hist. 1842, 61: Boleosoma tessellatum

DcKay, New York Fauna Fish. 184'2, 20; Agassiz, Lake Superior, 299; Giinther, i, 77;

Cope, Journ. Acad. Nat. Sci. Phila. 1H68, 1213; Vaillant, 1. c. 79: Boleosoma maeidaliceps

Cope, Proc. Amer. Philos. Soc. 1870, 269: Estrtlla atromaculata Girard, Proc. Acad.

Nat. Sci. Phila. 18r^9, 65.)

ib. Cheeks and breast (normally) naked.

d. Body fusiform, with slender caudal peduncle; fins moderate; second dorsal

with 11 or 12 rays; lateral line usually not quite complete.

766. B. mfigB'saEBi (Raf ) Jor.

—

Johvv?j Darter.

Body fusiform, slender. Head conical, moderate, the snout some-

what decurved. Mouth small, lower jaw included. Cheeks and breast

naked (specimens occasionally found with these regions closely scaly);

opercles scaly; space before dorsal mostly scaled. Fins high, but

smaller and lower than in the other species. Coloration pale oliva-

ceous; back much tessellated with brown; sides with numerous small

W-shaped blotches; head speckled above, mostly black in the males;

a blick line forward from eye, and sometimes a line downward also;

fins barred; males in the spring blackish anteriorly, sometimes almost

entirely black. Tubes of the lateral line obsolete on the last 4 or 5

scales. Head 4^; depth 5. D. IX-13; A. I, 8; scales 5-51-9. L. 2^

inches. Ohio Valley, Great Lake region, and Upper Mississii)i)i ; very

abundant where found. It perhapi* varies into B. olmstedi, but may be

distinguished, as far as we have seen, by the shorter dorsal.

{Etheostoma nigra Raf. Iclith. Oh. 1820, 37: Boleosoma viaculatum Agas9.iz, Lake Su-

perior, 1850, 30.3: Boleosoma irevipinne Cope, Proc. Amer. Philos. Soc. 1870,208; Giin-

ther, i, 77: Boleosoma mut«<»m Vaillant, 1. c. 88: 1 Pceeilichilr^s mesoens Cope, Proc. Acad.

Nat. Sci. Phila. 18o4, 232: Bohoioma macitlatum Jordan, Man. Vert. cd. 2, 224.)
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dd. Body robust, compressed ; f.na A-ery high.

€. Second dorsal with I'.i rays; lateral line about 40.

yC?". B. offcaDgeMS (Grd.) Cope.

Body ratbor slender; caudal peduncle not contracted ; opercular spines

rudiniental ; muzzle abruptly decurved. Eye 3^ in Lead. Fins very

high; caudal very much rounded; vent""als reaching anal; pectorals

still longer. Color brown, with traces of nine spots on the side; muzzle,

chin, and spot below the eye black ; fins black, the second dorsal and

caudal with white specks. Head 4|; depth Gj. D. IX-13; A. II, 8;

scales 5-40-0. L. 2^ inches. Maryland to North Carolina. {Cope.)

(Arliva cffitlf/cns Girard, Proc. Acad. Nat. Sci. Pliila. 1859, 64; Cope, Proc. Am.
Pbilos. Soc. 1870, 2o9.)

ec. Second dorsal with 10 rays; lat. 1. about 35.

'J6§. B. vcxHiEas'e Jordan.

Body rather short and stout; caudal j)eduncle not contracted;

opercular spine moderately develoijed ; space in front of dorsal fin

naked ; muzzle moderately decurved ; eye moderate. Second dorsal

very high, higher than long; jiectorals and ventrals long, nearly- reach-

ing anal. Coloration olivaceous, the sides with traces of vertical bars;

first dorsal, ventrals, and anal black; second dorsal and caudal strongly

barred with j^ale in fine pattern; head black in the male; lateral line

complete. Head 4; depth 4|. D. VIII-10; A. I, 7; scales 4-35-0.

L. 24^ inches. Eappahannock River, Warrenton, Va.; a single speci-

men known.

(Jordan, Proc. (J. S. Nat. Mus. 1880, 237.)

an. Dorsal spines 7.

yeO. B. assopcns Cope.

Body stout, the back rather ele^vated; the caudal peduncle somewhat

contracted; muzzle somewhat decurved; mouth terminal. Dorsal fins

much elevated. Color light brown, with six small dark dorsal spots,

and ten similar small spots along the dorsal line; a bar around muzzle

and one beh)\v eye. D. Vn-14; A. 10; scales 5-47-8. L. 2;} inches.

Loyalsoc Creek, a tributary of Allegheny River. {Cope.) One speci-

men known, perhai)s an accidental variation.

(Cope, Proc. Am. Philos. Soc. Pliila. 1870, "ZIO.)

255.—YAILLANTIA Jordan.

(Jordan, Bull. U. S Nat. Mus. xii, 89, 1H78; type Boleosoma camurtnti Forbes.)

This genus agrees with Boleosoma in all respects, except that the

lateral line is incomplete, usually ceasing near the middle of the body.

(To L6on Vaillaut, author of an excellent monograph of these fishes.)



494 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

770. V. ea.ai'BUB'a (Forbes) Jor.

Body slender, elongate, with long caudal peduncle. Back somewhat

elevated. Head small, rather slender, the snout shorter than eye,

strongly deciirved. Mouth inferior, horizontal, small, the maxillary

extending to the middle of the eye. Gill-membranes little connected.

Cheeks, opercles, and breast closely covered with rather large scales;

median line of neck naked; opercular spine strong; scales moderate;

lateral line quite short, nearly straight, reaching to the middle of the

spinous dorsal, developed on' 20 to 30 scales. Fins small, the dorsals

well apai-t; first dorsal larger than the second, which is larger than the

small anal. Coloration as in Boleosoma, olivaceous, the back spotted

and tessellated ; sides with about ten irregular spots ; a dark spot on

opercles. Head spotty above; a black line across the muzzle; no bar

below eye ; dorsals and caudal fin finely barred. Head 4|^; depth 5J.

D. X-10; A. I, 8; scales 5-50-10. L. 24 inches. Elvers of Illinois.

{Boleosoma camiira Forbes, Bull. Ills. Lab. Nat. Hist, ii, 40, 1878.)

771. V. cEoBorosoma Hay.

Body slender, compressed, the dorsal region much arched. Caudal

peduncle long and slender, the body abruptly contracted at the vent.

Head small, convex in profile. Cheeks and opercles scaled. Breast

scaled or naked. Dorsals separated by a distance equal to half the head,

about equal to each other, larger than the anal. Lateral line developed

on 4 to 20 scales. Greenish j^ellow, with many blotches and zigzag

markings of brown; a row of about 10 of these blotches along each side,

most distinct on caudal peduncle; about 8 square brown dorsal spots.

Top of head, opercular spot, and subocular spot, black. A black streak

from eye to snout. Head 4^; depth 5|. D. IX-11; A. I, 7 or I, 8 ; Lat.

1 50 to GO. L. 2 inches. Eastern Mississippi; apparently not diflferent

from the preceding.

(Hay, Proe. U. S Nat. Mus. 1880,495.)

256 ULOCETVTRA Jordan.

(Jordan, Man. Vert. E. U. S. ed. 2, 223, 1878; type Arlina atripinnis Jor.)

Body moderately elongate, little compressed. Head short, thick, with

tumid cheeks. Mouth small, horizontal, the lower jaw included. Pre-

maxillaries protractile, little movable; maxillary movable, not joined to

the preorbital except at its root ; vomerine teeth present, small. Gill-

membranes more or less broadly connected. Scales moderate. No ven-

tral plates. Lateral line complete or incomplete. First dorsal with 12
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spines ; anal smaller than second dorsal, with two well-developed spines,

the "first the longer. Small species, rather brightly colored. [ouXix;^ com-

plete ;
ziv-^yoy, spine ; the development of the anal spines distinguishing

it from Boleosoma.)

a. Lateral line incomplete.

772. II. phSox (Cope) J. & G.

Vermillion rod, with faint small brown dorsal spots; a series of similar

blue spots along the lateral line. Spinous dorsal with a dark blue bor-

der; second dorsal with a dark shade; caudal cross-barred. Body rather

stout. Head compressed. Mouth terminal, the premaxillaries freely

protractile ; opercular spine strong. Cheeks and opercles naked. Breast

and neck scaleless or nearly so. Scales rather large, the belly s(;aled

like the sides. Gill-membranes not described. Lateral line straight,

reaching middle of second dorsal. Anal fin small, other fins large. D.

X-12; A. 11,5; scales 5-52-8. L. 2 inches. Trinity River, Texas. {Cope.)

{Bohosoma phlox Cope, Bull. U. S. Nat. Mus. xvii, 30, 1880.)

TYS. U. Sti^^Bilcea Jordan.

—

Specie.

Body slender, formed as in BoleoHoma. Head narrow and thin, the

snout somewhat pointed, obliquely truncate in profile. Mouth narrow,

horizontal, subinferior, its cleft nearly reaching eye; premaxillaries little

protractile. Lateral line extending to opposite middle of second dorsal.

Scales rather large. Opercles, cheeks, and neck scaly; breast naked.

Gill-membranes not very broadly joined; opercular spine sharp. Fins

rather large; caudal emarginate. Olivaceous, tessellated and speckled

above; sides with about 8 W shaped dark green blotches below the lat-

eral line and various duller ones above; upper parts in the larger speci-

mens sprinkled with small orange spots, which are more conspicuous

after death, when the green has faded. Fins mottled ; spinous dorsal

with a band of orange-red above, and one or two narrow dark ones below

it. A dark stripe forward and another downward from eye. Head 4J ;

depth 5. D. X-12 ; A. II, 7 ; scales 5-40-7. L. 2.} inches. Georgia to

Louisiana; rather common in the ponds and streams of the hill country.

(Boleosoma siif/nurum Jordan, Ann. Lye Nat. Hist. N. Y. 1876, 311.)

aa. Lateral line complete.

774. IT. aSrai>iniii*4 Jordan.

Body rather short, somewhat compressed behind. Head extremely

short and deep, the snout very short and abrui)tly rounded, as in Dip-

lesium. Eye large. Mouth small, with equal jaws. Cheeks and o])er-
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cles scaly ; the cheek scales small and closely set ; a triangular series

of scales on temporal region ; throat smooth ; neck above closely

scaly ; belly closely scaled. Fins large ; spinous dorsal high, the

second still higher, but smaller than the first, its base about equal to

the length of the head ; dorsal fins contiguous, slightly connected.

Color olivaceous ; head above entirely black ; back with 8 dark cross-

bars ;
about 11 bar-like blotches, somewhat indistinct, arranged along

the lateral line; fins chiefly black; membranes of the second dorsal

and ventral fins entirely black, that of the spinous dorsal with a broad

black horizontal bar at base, above which are numerous distinct black

oblique streaks ; anal with a broad black bar; caudal and pectoral fins

largely dusk3\ Females and young probably x)aler. Head 4^ ; depth

4J. D. XIl-lO; A. II, 7; Lat. 1. (not counted). L. 2J inches. Cum-

berland River; but one specimen known.

{Arlina alrip'mms Jordan, Bull. U. S. Nat. Mus. 1877, 10; Jordan, Man. Vert. ed.

2,223.)

775. IT. siinotera (Cope) Jordan.

Body short and rather deep. Head small ; the snout very obtuse, as

blunt as in Diplesium. Cheeks, oiiercles, and breast scaly. Dorsal fins

well separated. Back and sides each with a series of quadrate blackish-

green blotches; belly saffron-color; upper iiarts sprinkled with red

spots ; first dorsal margined with orange-red; a row of oval red spots

across the middle of the fin ; second dorsal with the membrane chiefly

blood-red; a black spot on occiput and opercle; a dark stripe downward

and one forward from eye; caudal fin brown, barred. Head 5; depth

4. D. X-11 ; A. II, 7 ; scales 10-52-12. L. 3 inches. Headwaters of

the Tennessee and Cumberland rivers; an elegant and peculiar species,

carrying to an extreme the gobioid appearance of these fishes.

(Hyostonia sinioteriim Cope, Jonrn. Acad. Nat. Sci. Phila. ISfiS, 215: Hiiostomasimoterum

Vaillant Recherclies, 100: Diplefiium, simotcrum Jordan, Man. Vert. ed. 2, 223.)

257.—DIPI.ESIUITI Rafinesque.

{Hyosioma Agassiz.)

{Diplesion Rafiuesque, Iclitli. Oil. 1*20, 37; type Etheostoma hlcnnioides Raf.)

Body elongate, subterete. Head very short and blunt, with tumid

cheeks; the profile very convex. Mouth small, inferior, horizontal. Pre-

maxillaries protractile, little movable, joined to the forehead mesially

by a slight frenum ; maxillary not protractile, adnate for most of its

length to the fleshy skin of thepreorbital; lower jaw very short; teeth
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injaws strong ; no teeth on vomer or palatines. Gill-membranes broadly

connected. Scales moderate, rough. Lateral line complete ; no enlarged

ventral plates. Dorsal fins large, the spinous dorsal longer and lower

than the second, of about 13 spines ; anal smaller than second dorsal

with 2 strong spines. Vertebrae (D. blennioides) 19 +22. Coloration

largely green. {<h^, two ; -Xlmov, near ; dorsal fin nearly divided in two.)

776. D. b3enoioid.cs (Raf.) Jor.

—

Green-sided Darter.

Body stout, elongate, little compressed
;
profile very convex. Eyes

large, high up and close together; a longitudinal furrow between the

eyes. Mouth small, horizontal, quite inferior; upper jaw concealed in a

furrow under the snout. Scales moderate ; those on the belly large, not

caducous ; cheeks with fine scales ; opercles with large ones ; neck scaly

;

chest naked. Anal papilla very large. Anal spines strong
;
caudal fin

emargiuate ; lower rays of the pectorals, and the rays of the ventralsand

anal enlarged and fleshy in the males. Color olive green, tessellated

above; sides with about eight double transverse bars, each pair form-

ing a Y-shaped figure ; these are sometimes joined above, forming a sort

of wavy lateral band ; in life these markings are of a clear deep green;

sides sprinkled with orange dots; head with olive stripes and the usual

dark bars; first dorsal dark orange brown at base, blue above, becoming

pale at tip; second dorsal and anal of a rich blue green, with some red-

dish; caudal greenish, faintly barred; young and female specimens are

more or less dull, but the pattern is peculiar. Head 4^; depth 4|. D.

XIlI-13; A. II, 8; Lat. 1. 65 to 78. L. 3-5 inches. Pennsylvania to

Kansas, south to Alabama; one of the handsomest and most abundant of

the Darters.

(Etheostoma blennioides Raf. Journ. de Physique, 1819, 419: Pileoma cymatogramma

Abbott, Proc. Acad. Nat. Sci. Phila. 1860, 327: Hyostoma cymatoyramnnim Vaillant,

1. c. 102; Jordan, Man. Vert. 222: Hyostoma hlennioperca Cope (Jonrn. Acad. Nat. Sci.

Phila. 1868, 214) is a form larger than usual and with rather smaller scales : Hyostoma

newmani Agassiz (Am. Journ. Sci. Arts, 18o4, 305) is slenderer, with rather liajg.er

scales on the body and on the cheeks. Both grade into the common form.)

258.—COTTOGASTER Putnam.

(Rheocrypta Jordan.)

(Putnam, Bull. Mus. Comp. Zool. 1863,5: tj])e Boleosoma tessellatum Thumi^son, not

of DeKay.)

Body rather robust, little compressed. Head moderate, bluntish.

Mouth small, the lower jaw included; premaxillaries i)n>tractile; maxil-

lary not adherent to the preorbital. Teeth on vomer. Gill-membranes,

nearly separate. Scales ctenoid ; those of the middle linfi of the belly

Bull. Nat. Mus. No. IC 32
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enlarged and spinous, falling off at times, leaving a naked strip; lateral

line continuous. Dorsal fins large, the second usually smaller than the

first and smaller than the anal. Anal spines two, strong, the first the

longer. Size moderate.

{hotto?, sculpin; yadrr/p, belly.)

777. C cop«landi Jordan.

Body rather slender and elongate. Head rather large and long,

somewhat narrowed, resembling that of Boleosoma. Mouth small, hori-

zontal, subinferior. Eye large, 3^ in head. Cheeks naked; opercles

and neck each with a few scales ; throat naked. Ventral plates well

developed; scales moderate, strongly ctenoid. Color brownish olive;

a series of rather small', horizontally-oblong, black blotches along the

lateral line, forming an interrupted lateral band; back tessellated;

blackish streaks forward and downward from eye; ventral fins dusky

in the male; vertical fins with dusky specks; a black spot on anterior

rays of spinous dorsal. Head 4J; depth 5J. D. XE-10; A. II, 9; Lat.

1. 56. L. 2^ inches. White Eiver, Indiana ; abundant near Indianapolis.

(Rheocri/pta copelandi Jordan, Bull. U. S. Nat. Mas. X, 9, 1877: Bheocrypta copelandi

Jordan, Man. Vert. 222.)

y7§. C putnanii J. & G. (nom.sp. nov.).

General form of the preceding. Mouth large, the maxillary reaching

to the pupil. Snout convex. Cheeks naked; opercles closely scaled;

chest naked; neck above scaly; scales large. Tessellated above; sides

with ten square blotches, which are small and slightly connected by a

dusky band; spinous dorsal with a brown median band; second dorsal

and caudal barred; entral in the males dusky; a dusky stripe dow^n

ward and one forward from eye. Head 4 ; depth 6. D. XI-11 ; A. II, 8

;

Lat. 1. 44. L. 3 inches. Lake Champlaiu. (Described from No. 1314,

U. S. Nat. Mus.)

( Boleosoma tessellatum Thompson, Appendix Hist. Vermont, 1853, 31 ; not of Dekay

:

Cottogaster tessellatus Putnam, Bull. Mus. Couii). Zool. 1863, 5.)

259.—lOTOSTOMA Jordan.

(Jordan, Proc. Acad. Nat. Sci. Pliila. 1877, 49: type Hadropterus shtimardi Grd.)

Body robust. Head large. Mouth comparatively large, horizontal,

the lower jaw included; premaxillaries protractile; maxillary not adnate

to preorbital. Belly without caducous plates. Fins as in Alvordius, the

anal larger than the second dorsal, {etnc, to move; ar6[j.a^ mouth.)

TYO. I. sSlumardi (Grd.) Jordan.

Body stout, heavy forward, compressed behind. Head broad and
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thick. Eye large, 3J in head. Mouth large and broad, thelowerjaw wide,

a little shorter than the upperj maxillary reaching to the eye. Cheeks,

opercles, and neck scaly; chest naked; belly naked anteriorly, scaly for

a distance in front of the vent; scales rather large. Dorsal lins largo,

the first larger than the second, which is smaller than the anal, though

longer; the two dorsal fins well separated; anal fin large, very deep, in

some specimens (males'?) reaching to the caudal; anal spines strong, the

first the larger. Color dark, densely but vaguely blotched with darker

;

sides with 8-10 obscure blotches, the anterior ones bar-like; a large black

spot on base of spinous dorsal behind, and a small one in front; second

dorsal, caudal, and pectorals barred ; a very strong black suborbital bar,

and a faint dark line along muzzle. Head3f; depth 5. D.X-15; A. II,

11 ; scales C-56-11. L. 3 inches, Wabash, Illinois, and Arkansas Rivers.

(Iladropierus shumardi Girard, Proc. Acad, Nat. Sci. Phila. 1859, 100; Jordan, Proc.

Acad. Xat. Sci. Phila. 1877, 49; Jordan, Man. Vert. 222.)

260.—PERCINA Haldeman.

Log Perches.

{Pileoma DeKay.)

(Haldeman, Journ. Acad. Nat. Sci. Phila. viii, 330, 1842: type Perea nehuJosa Hald. =
Scicena caprodcs Eaf.

)

Body elongate, slightly compressed, covered with small ctenoid

scales. Lateral line continuous; ventral line with enlarged plates,

^hich fall off, leaving a naked strip. Head depressed, rather pointed,

tlie mouth being small and inferior, overlapped by a tapering, sub-,

truncate, x^ig-like snout ; ujiper jaw not x>rotractile. Teeth on vomer

and palatines. Gill-membranes scarcely connected. Dorsal fins well

separated, the first the larger, of 13-15 spines; the second dorsal rather

longer than the anal, which has two spines, the first of which is usually

the shorter. Air-bladder and pseudobranchite present, rudimentary.

Vertebrae (P. caprodes) 19 + 22. General pattern of coloration olivace-

ous, with dark vertical bands alternately long and short. (A diminu-

tive of Ferca.)

7§0. P, caprodes (Raf.) Grd.

—

Log Perch; Eoclc-fish; Hog-molly; Hog-fisli.

Body elongate, compressed. Head long and pointed, depressed and

sloping above. Mouth small, quite inferior, the maxillary not reach-

ing nearly to the front of the eye. Cheeks, opercles, and neck scaly;

chest naked. Fins rather low. Color yellowish-green, with about 15

transverse dark bands from the back to the belly, these usually alter-

nating with shorter and fainter ones, which reach about to the lateral
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line; a black spot at tlie base of the caudal; fins barred. Head 4;

depth 6. D. XV-15; A. II, 9; Lat. 1. 92. L. 6-8 inches. Great Lakes

and streams of the South and West; the largest of the darters.

(ScicBna caprodes Rafiuesque, Amer. Month. Mag. 1818, 534: Pileoma semifascialum

DeKay, New York Fauna Fish. 1842, 16: Etheostoma caprodes, nebulosa, semifasciata,

and bimaculata Storer, Synop. Fisli. N. A. 270-272; Girard, Proc. Acad, Nat. Sci. Phila.

18o9, (36: Pileoma semifasciatum Giintlier, i, 76: Pileoma caprodes Vaillant 1. c. 4:i;

Jordan, Man. Vert. 220: Pileoma carionaria Baird & Girard, Proc. Acad. Nat. Sci.

Phila. 1853, 387: Pileoma carhonaria Giinther, i, 76: Pileoma carhonaria Girard, 1859,

10: Percina carhonaria Girard, Proc. Acad. Nat. Sci. Phila. 1859, 67; the latter a

variety from Texas with the fins mostly higher.)

Var. manitou Jordan.

Space in front of spinous dorsal naked; lateral bars short, more or

less confluent, each one not meeting its fellow of the other side across

the back; otherwise essentially as in the preceding, with which it inter-

grades. Chiefly northwestward; abundant in Wisconsin. Examples

intermediate between caprodes and manitou from Potomac Eiver {Bean;

Jouy) and Illinois {Forbes).

{Percina manitou Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 53.)

261.—AtVORDIUS Girard.

Black-sided Darters.

(Etheostoma Agassiz; not of Rafinesqne.)

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 68: type Alvordius maculatus Girard.)

Body rather elongate, little compressed. Mouth rather wide, ter-

minal, the lower jaw included, the snout above not protruding beyond

the premaxillaries, which are not protractile. Teeth on vomer, and

usually on palatines also. Gill-membranes separate. Scales small,

ctenoid, covering the body. Belly with a median series of enlarged

spinous plates, which fall off, leaving a naked strip; sides of head

scaly or not. Lateral line complete. Fins large, the soft dorsal smaller

than the spinoiis or the anal. Anal spines 2; dorsal spines 10-15.

Vertebrse 22 + 22 {A. aspro); 17 + 22 {A. evides). Coloration bright;

sides with dark blotches. The most active and graceful of the darters.

(Dedicated to Maj. B. Alvord, who discovered "Alvordius maculatus" at Fort Gratiot,

on Lake Huron.)

a. Vertebrae more than 40; dorsal spines 11 to 15; palatine teeth present. (Alvor-

dius.)

b. Cheeks, opercles, and ante-dorsal region entirely scaleless; head very long and

large; lat. 1. 75-80 macrocephalus.

bb. Cheeks covered with fine scales; opercles with larger ones,

c. Head very slender, with long acuminate muzzle; jaws nearly equal; space be-

fore dorsal scaled; lat. 1. 65-70; lateral blotches small, quadrate.

phoxocephalus.

cc. Head stouter, with wider muzzle; lower jaw included aspro, nevisenais.
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iii. Chocks naked; opercles scaly above ouly; space before dorsal naked; muzzle
blunt.

d. Ventral shields moderate ; colors dull, plain crassiis.

dd. Ventral shlekis very large, 4 or 5 times the size ofthe ordinary scales ; colors

brilliant variatiis.

aa. Vertebras less than 40; dorsal spines 10 or 11 ;
palatine teeth obsolete ; males with

the lower fins tuberculate in spring. {Ericoama Jordan.) ....evides, fasciatus.

a. Vertebrse more than 40 ; dorsal spines 11 to 15 ;
palatine teeth present. (Alvordius.)

h. Cheeks and opercles entirely scaleless; head very long and large ; lat. 1. 75 to 80.

tSl, A. macroccpSiaSus (Cope) Jor.

Body elongate. Head long and large ; mouth rather large, maxillary

reaching to opposite anterior margin of orbit. Eye shorter than snout,

4J in head. Ventral shields twice as large as other scales. Head, neck,

and chest without scales. Color light brown, with a slightly undula-

ting whitish band from upper angle of opercle to caudal peduncle ; back

with dark quadrate spots ; sides with 9 blackish longitudinal spots,

alternating with smaller ones; streaks downward and forward from

eye; vertical fins somewhat barred; spinous dorsal with a median

blackish band ; head spotted above. Head 3 J; depth 7. D. XV-13;

A. n, 11; scales 11-77-15. L. 3 inches. Ohio Valley; not very common.

(Etheosioma macrocej^halum Cope, Trans. Am. Philos. Soc. 1886, 401; Jordan, Man.
Vert. ed. 2, 220.)

bh. Cheeks covered with fine scales; opercles with larger ones.

c. Head very slender, with long acuminate muzzle; jaws nearly equal; space be-

fore dorsal scaled; lat. 1. 65 to 70; lateral blotches small, quadrate.

ysa. A. l>!!lOXOceplBaIUS (Nelson) Cope & Jordan.

Body rather slender, compressed. Head extremely long, narrow and

tapering, the snout very acuminate. Mouth large, the maxillary reach-

ing to the eye ; the lower jaw unusually narrow and long, scarcely shorter

than upi)er. Eye about equal to snout, 4^ in head. Cheeks, opercles,

and neck with small scales; chest naked. Color yellowish brown, some-

what as in A. aspro^ bnt the lateral spots smaller and more numerous,

quadrate in form; a small blackish spot at each end of the lateral line.

Head 4; depth 5^. D. XII-15 ; A. II, 9; scales 12-08-14. L. 4 inches.

Indiana to Kansas; not common.

(Etheostoma plioxocephalum Nelson, Bull. Ills. Mus. Nat. Hist, i, 35, 1876; Jordan,

Man. Vert. Ed. 2d, 221.)

cc. Head stouter, with wider muzzle; lower jaw included.

9'§3. A. aspro Cope & Jordan

—

IJIack-sided Barter.

Body rather elongate, fusiform, compressed behind. Head moderately

elongate, less i)ointed than in some of the species. Mouth moderate,

the lower jaw included ; maxillary reaching just past the front of the

eye. Eye about equal to snout, 4 in head. Gill-membranes little con-
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neeted. Lateral line straight, ijrolonged forwards to the eye. Opercles

with rather large scales ; cheeks covered with very small ones, which

are scarcely visible; breast uaked; neck naked, or more or less scaly;

body otherwise entirely scaly, the scales small and rough. Straw-yel-

low or greenish, with dark tessellations and marblings above, and about 7

large dark blotches along the sides, which are partly confluent, thus form-

ing a mouililbrm batid ; lins barred. Head 4 ; depth 6. D. XIII to XY-
12 ; A. II, 9 ; scales 9-05-17. Ohio River to the Upper Missouri, chiefly

northward; one of the most curious and elegant of the darters. Its

coloration varies much in intensity with differences in surroundings.

Specimens from the Ohio Valley slenderer than the typical form, with

narrower head, scaly neck and paler colors, form a slight variety ai^-

proaching A. phoxocei)halus.

{Etheostoniahlennloides Kirtland, Bost. Joiirn. Nat. Hist. 1839, 340—notof Rafinesqiie:

Ethcostoma hlenniokles Vaillaut, 1. c. 57 ; Cope &. Jordan, Proc. Acad. Nat. Sci. Phila.

1877, 51: Ali'ordius viaculatiis Jordan, Man. Vert. ed. 2, 220, probably not of Girard,

who describes the head as scaleless.)

784. A. nevflseaisis (Cope) Jor.

" This is an elongate fish, with muzzle obtuse in profile, as well as wide,

viewed from above. Cheeks, operculum, and middle dorsal line scaled.

Ventral line without spinous scales ; one only being present in the sym-

physis of the 'coracoids'. Anal fin with base a little shorter than si^i-

nous dorsal; the species may really be a Pa'cilichthys. First dorsal

moderately elevated ; second, peculiar in spinous ray, well separated

from the first dorsal. Caudal fin slightly forked. Ground color above

yellowish, crossed by 9 dark chestnut quadrate spots on the median line,

which are wider than their interspaces and are connected at their ends

by an undulate chestnut band. Below the latter a similar longitudinal

band on the anterior half of the body. Six quadrate black spots on the

sides, with a small spot between each. A dark band from end of muz-

zle to scapula
; below it on operculum, a silver spot. A black bar below

eye. Belly white. Caudal and second dorsal distinctly, pectoral and

ventral faintly black barred. A series of black si)ots along middle of

first dorsal." Head 4^ ; depth 4f. D. XIII-I, 12 ; A. II, 8; scales 8-53-

11. L. 3|. {Cope.) Maryland to North Carolina.

(Radropterus maciilatus* Grd, Proc. Acad. Nat. Sci. Phila. 1859; not Alv. maculatus

Grd. : Elheosioma nevisense Cope, Proc. Amer. Philos. Soc. Phila. 1870, 2'ol.)

hbb. Cheeks uaked ; opercles scaly above only ; space before dorsal naked ; muzzle blunt.

d. Ventral shields moderate ; colors dull, plain.

*The types of this species, lately examined by us, seem to be identical with A. nevi-

sensis; cheeks with rather large scales; middle of breast with scales; ventral plates

large. Scales 7-56-12. D. XIV-12 ; A. II, 9. Maryland.
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7S5. A. crassus Jordan & Brayton.

Body stouter and more compressed than in A. aspro. Head stout;

mouth as in A. aspro, the maxillary reaching front of eye. Outer teeth

slightly enlarged. Cheeks entirely naked ; opercles scaly; breast and

anterior part of neck scaleless; ventral shields moderate. Coloration

essentially as in A. anpro, the blotches rather faint and band-like. Depth

5; heail -1. D. XI-12; A. II, 85 scales 7-54-7. L. 3-4 inches. Rivers

of Xorth and South Carolina.

{Etheoxio'.ita mnciilatstm var. Copo, Proc. Acad. Nat. Sci. Pbila. 1S70, 2(il (not Jladrop-

terus maeulattis Grd.); Jordan & Brayton, Bull, xii U. S. Nat. Mus. 1878, 12.)

dd. Ventral shields very large, 4 or 5 times the size of the ordinary scales; colors

brilliant.

'3'§6. A. variatus (Kirt.) Jor.

Body moderately elongate ; deeper than in A. aspro. Head rather

short and stout. Mouth large, the maxillary reaching the eye ; lower

jaw scarcely shorter than upper ; outer teeth somewhat enlarged. Eyes

moderate, about as long as snout, 3^ in head. Head naked, Avith the

exception of a tew scales on the npper anterior part of the opercle;

neck and breast scaleless. Ventral shields larger than in any of the

other species; four times as large as the other scales, G to 8 in number,

with strong radiating points. Coloration bright olive, the back with

short brown cross bars ; the sides with broad brownish shades; black

blotch on neck and on opercle ; blackish bars downward and forward

from eye ; fins barred, the spinous dorsal with a black band. Accord-

ing to Dr. Kirtland, the males are further variegated with blue, green,

and orange. Head 3|; depth 5. D. XII-12; A. II, 8; scales 7-53-9.

Ohio and Pennsylvania.

(Ftheostoma variafum Kirtland, Bost. Journ. Nat. ITist. 1840, 274: Ethcostoma pelta-

vm Staiiffer MSS. Cope, Proc. Acad. Nat. Sci. Pliila. 18^4, p. 233 : ? Alvordiiis inaciilaitis

Girard, Proc. Acad. Nat. Sci. Pbila. 1859, 08: Eihcontwna x)tUalum Vaillant, 1. c. 61:

Alvordius 2>eltatu8 Jordan, 1. c. 220.)

aa. Vertebne less than 40; dorsal spines 10 or 11; palatine teeth obsolete; males with

the lower lins tubei'culate in spring. [Ericosma* Jordan.)

7H7. A. evides Jordan & Copeland.

Body moderate, somewhat compressed. Head heavy, the proflle

rather convex. Eye rather large, high, 3J in head. Mouth moderate,

somewhat oblique, the lower jaw included ; maxillary reaching front of

eye. Cheeks, neck above, and throat naked ; Opercles with rather large

scales; ventral plates little enlarged. Fins large; second dorsal lower

* Ericosma Jordan, Bull. U. S. Nat. Mus. x, 8, 1H77 : type Alvordiun evides Jordan &
-Copeland; {))p, spring-time; xoineax, to adomi.)
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tban anal, but with longer base. Coloration extremely brilliant ; dark

olivaceous above, tessellated with dark ; sides with about 7 broad trans-

verse bars extending from below the lateral line on one side across the

back and down the other side ; these bars are wider than the eye and

are connected along the lateral line by a faint black stripe. In the female

these bars are black and the intervening spaces yellowish. In the male

the bars are of a dark rich blue-green with metallic lustre; the con-

necting longitudinal line greenish-bronze
;

just above this line is a

luminous yellowish streak, and above in each of the interspaces between

the bars is a bright blotch of bronze-red ; entire lower parts of the body

of a bright clear yellow, which becomes on the under side of the head,

throat, and branchiostegals a bright orange-red ; blackish green streaks

downward and forward from eye ; cheeks orange-red, the color of iron

rust ; dorsal fin orange-colored, with a bright bronze edge, a blackish

spot on the last rays; second dorsal and caudal pale orange; two bright

yellowish spots at base of caudal ; anal bronze, with a blue-black shad-

ing ; ventral fins dark blue-black
;
pectorals faintly orange. Males with

the rays of the ventral and anal fins covered with small corneous tuber-

cles, exactly as in some Cypritiidcv. Female and alcoholic specimens

show little of the bright colors, although the same pattern is preserved.

The spinous dorsal has a dusky spot on its posterior rays, and the fins

are destitute of the dark bars found in the other species of Alvordius.

Head 4J; depth 5^. D. XI-10; A. II, 8; scales 9-G3-9. L. 2-3 inches.

White Kiver, Indiana; locally abundant; one of the most brilliant of

fishes.

{Alvordius cvides Jordan & Copelaud, Proc. Acad. Nat. Sci. Pliila. 1877, 51: Ericosma

evides Jordan, Bull. U. S. Nat. Mns. s, 8, 1877.)

7§§. A. fascBatws (Grd.) Jor.

" It has the same blennioid aspect as its congener {Alvordius aspro) ;

the total length of the specimens observed measuring about two inches

and a quarter, the head entering in it four times and a half. The eye is

of medium size, subcircular; the diameter being contained 4 times in

the side of the head. The first dorsal is lower and longer than the

second, to which it is contiguous. The anal is well developed, rather

deeper than the second dorsal but shorter upon its base. The caudal

fin is subtruncated. The ventrals and the pectorals are of moderate

development, their tips being nearly even. The rays are D. X, 12 ; A.

I, 8; the scales are small, deeper than long, posteriorly rounded oft" and

minutely pectinated, whilst their anterior margin is truncated, exhibit-

ing numerous radiating ridges upon the latter section only. Their im-
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brication takes place after the fashion of the Scia^noids ; instead of

longitudinal series, they constitute transverse oblique series. As to the

coloration, it is but imperfectly preserved. Transverse bands of deep

chestnut alternate with white or yellowish ones. These bands or fas-

ciJB are better defined below the lateral line than above it, where they

are sometimes interrupted. The head is brown, with a vertical black

streak across the orbits. The fins are yellowish, unicolor, except the

first dorsal, which is margined with black. During life we imagine this

fish to be one of the prettiest inhabitants of the fresh waters of this

continent." {Girard.) Chihuahua River, Mexico. The types of this spe-

cies are lost, but it is doubtless closely allied to A. evides,

(Diplesion fasciatus Girard, Proc. Acad, Nat. Sci. Phila. 18o9, 101.)

262.—IIADKOPTERUS Agassiz.

{ffypohomus Cope: Plesioperca Vaillant.)

(Agassiz, Amer. Jouru. Sci. Arts, 1854, 305: type Hadropterus nigrofasciatus Ag.)

This genus differs from Alvordius only in the absence of the caducous

ventral plates, the belly being covered with persistent scales, similar to

those on the sides, {ddpoe;^ strong ; -nr^pih^ fin.)

a. Anal fin large, not smaller than the second dorsal.

h. Scales small, moro than 75 in the lateral line; body elongate, little compressed

;

D. XV-15. {Hypohomua* Cope.)

ySO. BI. aui'a.ntia.cus (Cope) Jor.

Form elongate ; caudal peduncle slightly contracted ; orbit smaller

than length of muzzle, 4 in head, excluding the opercular spine; man-

dibles shorter than muzz'e ; cheeks and operculum covered with small

scales; scales very small, covering the ventral line; gular region

smooth ; third dorsal ray longest, fin outline rapidly descending poste-

riorly; first anal ray below first of second dorsal ; caudal fin even.

Golden-brown above, with a series of small round brown spots nearer to

the basis of the dorsal tin than the lateral line ; the latter traversed by a

broad black band, which passes on sides of head around muzzle; below

bright citron yellow ; fins unspotted. Head 4;^; dei)th G. 1). XV-15;

A. 11, 11; Lat. 1. about 85. L. 4J inches. (Cope.) Headwaters of Ten-

nessee Kiver.

{Cottogaater auranliacus Cope, Jonrn. Acad. Nat. Sci. Phila. 1869, 211 : Unpohomua

aurantiacus Cope, I'roc. Amer. Philos. Soc. 1870, 451: Hadropterus auranliacus Jor-

dan, Man. Vert. 221.)

hi). Scales large, less than (10 in the lateral line; body rohnst, more or less compressed;

dorsal XII-12. (Hadropteriiat )

* Hypohomus Cope, Proc. Amer. Philos. Soc. 1870, 451: type Cottogaster aurautlacua

Cope. (u;roj, below ; 6/«o5, uniform.)

i Plesioperca, Vaillant.
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•yOO. H. nigrofasciatais Agassiz.

—

Crawl-a-hottom.

Head aud body stoiit and heavy, the body compressed. Mouth moder-

ate, the maxiUary reaching frout of eye; eye moderate, 4 in head.

Scales rather large. Fins all large. Breast usually naked, but some-

times closely scaled; scales on the median line of the belly somewhat en-

larged, but not caducous nor especially spinous. Dark olive above, with

blackish markings; sides with vertical bars, somewhat diamond-shaped,

but quite narrow; these acute above and below, more or less confluent

along the middle, about 12 in number; the bands dark greenish, vary-

ing to jet black, most distinct near the middle of the body and broadest

behind; inner half of each of the vertical fins black; outer half more or

less speckled and barred; top of head black, a black band through eye

and snout, and a dark vertical shade below the eye; a small black sjjot

between two smaller ones at base of caudal fin. Head 4; depth 5. D.

XII-12; A. II, 10; scales 7-58-15. L. 4 inches. Rivers of the Southern

States from South Carolina to Louisiana; one of the largest of the

darters.

(Agassiz, Amev. Journ. Sci. Arts, xvii, 305, 1B54; Jordan, Ann. Lye. Nat. Hist. N.

Y., 1877, 310: Pksioperea aiiceps Vaillaut, 1. c, 37: Alrordiiis spillmani Hay, Proc.

U. S. Nat. Mus. 1880, 491, from Cliickasawlia River, Mississippi, specimens with the

eye larger, the snout more pointed, the fins higher, and the color very dark.)

263.—I^OTBIONOTUS Agassiz.

Blue-breasted Darters.

(Agassiz, Bull. Mus. Comp. Zool. 18(33, i, 3: type Etheostoma maculatiim Kirtland.)

Body robust, or rather elongate, compressed. Mouth terminal, mod-

erate; the lower jaw somewhat included
;
premaxillaries not protractile

;

maxillary movable. Teeth strong, present on vomer and palatines.

Gill-membranes scarcely connected. Scales moderate or small, ctenoid;

those of the middle line of the belly not enlarged, persistent. Lateral

line well developed, nearly straight. Fins large, with strong spines

;

first dorsal longer and larger than the second with 10 to 15 spines ; anal

with two strong spines, the anterior usually the larger. Coloration

often brilliant. {voO,k, prominent; vwroc, back, in allusion to the large

size of the dorsal fins, the name given in opposition to Catonotus.)

a. Head short, the muzzle abruptly decurved; lat. 1. 52; dorsal spines 10 to 12: fins

dark-edged.

791. 1%^. camiirus (Cope) Jor.

—

Blue-breasted Darter.

Body Stout; head short; muzzle abruptly decurved, the mouth some-

what inferior; lower jaw included. Caudal broad, truncate. Males very
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dark olive or blackish, with an obscure baud of a paler shade ; belly

paler ; breast aud throat deep rich blue ; sides profusely sprinkled with

crimson dots; these spots sometimes arranged in short longitudinal

series of threes and fours; series of olivaceous lines along the rows

of scales ; first dorsal with a black spot at base in front^md a crim-

son one on the margin between the first and second rays ; second dor-

sal, caudal, and anal crimson, bordered with yebow, which again is

bordered witli black or dark blue on the edge of the fin; the crimson is

deepest next the yellow; pectoral and ventral fins with a broad red mar-

gin. Females less distinctly marked; olivaceous, somewhat barred.

Head 4; depth 4J. D. XI-i;3 ; A. II, 8; scales 7-53-8. L. 2 J inches.

Ohio to Tennessee in clear streams ; one of the most elegant members

of this most beautiful genus.

(FceciJichfhys camurus Cope, Proc. Am. Philos. Soc. Pliila. 1870, 2G5 : Xothonotua

camurus Jordan, 1. c. 22b.)

aa. Head rather long aud iiointcd; muzzle uot dccurved.

h. Dorsal spines 10 to 12.

c. Scales small; lateral line oh to 65 ; fins not dark-edged.

d. Body slender.

YOa. ]*. sang'tiiflBlias (Cope) .Jor.

Body elongate, with dorsal line not elevated, and the caudal peduncle

very deep. Head flat, acuminate, the front descending very gradually,

the mandible rising as gradually to its extremity; orbit rather large, equal

to snout, 4 in head ; end of maxillary reaching front of pupil ; teeth

of outer row larger. Fins generally, especially the caudal, short ; latter

slightly rounded; first dorsal much elongate; first anal spine very

large. Coloration above black, shading to dark olive below, and with

a narrow, wavy, leather colored dorsal band; throat turquoise blue;

sides and dorsal region marked with small circular spots of bright crim-

son, irregularly disposed, and in considerable number; tirst dorsal

uncolored, with a black spot at base anteriorly and a dark shade through

the middle; second dorsal blood-red, without border ; caudal with two

large crimson si)ots confluent on the middle line of the tail at its base,

without border
;
i)ectorals and ventrals not red-bordered ; feniales dull,

with the fins black-barred and not crimson. Head 4 ; dei)th 5.^. I). XII-

12; A. II, 9; scales 9-58-10. L. 2^ inches. South Fork of Cumber-

land Eiver, Tenn. {Cope.)

(Pceclliehtln/H sanguijhins Cope, Proc. Am. Philos. Soc. Phila. 1870, '264: Nothonotua

aanguifluu8 Jordan, Man. Vert. 226.)
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dd. Body comparatively deep, compressed. ,

793. N. maculatus (Kirtland) Ag.

Body moderately elongate, deep, and compressed. Head long and

rather pointed. Mouth rather large
;
jaws equal. Dorsal fin elevated,

the longest rays reaching caudal. Olive green ; sides with rather large

spots of brilliant carmine ; vertical fins more or less barred with red

and white. Head 4 ; depth 4f. D. XII-13 ; A. II, 8 ; Lat. 1. 60. L.

2J inches. Mahoning Eiver, Ohio ; not yet recognized elsewhere.

(Etheostoma maculata Kirtland, Bost. Joum. Nat. Hist. 1840, 276 : E. maculata Storer,

Synopsis, 270: Nothonotm maculatm Agassiz, Bull. M. C. Z. 1863, 3: Nothonotus macu-

latus Jordan, Man. Vert. 225.)

cc. Scales larger ; lateral line 43 to 47 ; body stout.

794. N. rMfiBinaeatMS (Cope) Jor.

Stout, the dorsal line elevated and descending regularly from the base

of the first dorsal to the end of the muzzle. Muzzle short, regularly

conic, about equal to eye, which is smaller than usual, 4^ in head.

Dorsal well developed ; caudal peduncle deep ; caudal fin small, trun-

cate. Scales large. Color pale olive, with numerous narrow longi-

tudinal lines, each on the adjacent margins of two rows of scales; these

lines include a number of quadrate spots of a mahogany or brick-red

color, which alternate with each other, but are not regular in position

or number; pectoral region bright turquoise blue; belly bright reddish

orange; head with two longitudinal mahogany-colored bands, and a spot

of the same below the eye; five red spots on each side of the head, one

on operculum, preoperculum, suboperculum, and on each lip; flus all

broadly crimson-bordered, the anal and caudal with narrow black

edging ; two orange areas at base of caudal ; anal vermilion, with yel-

low base and black margin on posterior half. Females more olivaceous,

obscurely barred and with the fins speckled. Head 4 ; depth 4 J. D.

XI-12 ; A. II, 8 ; scales 6-45-7. L. 3 inches. French Broad Eiver,

Warm Springs, N. C. {Cope.)

(Poedlichthijs rufiUucatus Co\)g, Pfoc. Am. PWlos. Soc. Phila. 1870, 267.)

1)1). Dorsal spines 14 ; scales small; lat. 1. 53; back not arched.

79 J. N. vaBlasea'atBBS (Cope) Jor.

Body fusiform, stout. Caudal peduncle very deep. Dorsal outline

scarcely arched : top of head gently and regularly curved to the end

of the muzzle, much as in N. mnguijiuus. Orbit four times in length of

head, equal to muzzle. First dorsal not low; caudal truncate, rounded;

anal small ; scales small. Color light olive, with about eight vertical
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dkar olive bars on the sides, which are interrupted above the lateral line

;

a few irreguhir crimson dots on the sides. Fins uniform, transjiarent,

except the first dorsal and caudal ; the former has a median series of

red spots, the latter is pale orauge, with a black margin; no cross-bars

on fius in the male; second dorsal with a black margin. Head 4;

depth U. D. XIV-13; A. II, 8; scales 8-53-9. L. 2 inches. French

Broad River. {Cope.)

{PoocilicMhys vulneratus Coiie, Proc. Am. Philos. Soc. Phila. 1870, 2G6.)

^^*^ Species incompletely described.

The following species have not been recognized since their original

description. They perhaps belong to Nothonotm.

796. N.? tesselBataes (Storer).

"Body oblong. Head gibbous, less than one-fourth the length of

the body. Lateral line straight. Top of the head and ui)per portion

of the sides of a greenish-broAvn color; 8 or 10 transverse bluish bands

on the sides; the intervals between these bands are yellowish, and in

the centre of each is a bluish rhomb; a black blotch at the base of the

tail ; the lips, opercles, and rays of the first dorsal gamboge-yellow.

D. XII-13; P. 13; V. I, 5; A. II, 10. L. 3 inches. Florence, Ala.

Caught in running water." (Storer.)

(Etheostonia tesseUata Storer, Proc. Bost. Soc. Nat. Hist. 1845: E. tesscllata Storer,

Synopsis, 273.)

797. IV.? cimereais (Storer).

"Body oblong, compressed. Head gibbous directly ov^er the eyes.

The upper portion of the sides is of a light yellow color, crossed longi-

tudinally by 3 or 4 cinereous interrupted narrow bands, one or two of

which commence at the snout, the others back of the head, and are

lost anterior to the tail ; between these bauds is a series of longitu-

dinally-arranged oval blotches, of a similar color, and from these bands

descend obliquely backward and downward to the abdomen narrow

transverse lines; lower portion of the sides yellowish-white; first dor-

sal margined with red; second dorsal and anal variegated with red

dots. D. XI-13; 1M5; V. I, 5; A. II, 8. L. 3-4 inches. Florence,

Ala. Caught in deep, still water when lishing for perch." (Storer.)

{Efheostoma cinerea Storer, Proc. Bost. Soc. Nat. Hist. 1845: E. cinerea Storer, Synop-
sis 273.)

264.—NANOSTOMA Putnam.

(Putnam MSS. Jordan, Bull, U. S. Nat. Mus. x, 7, 1877: type PoeciliclUhys zonalk Cope.)

Body fusiform, not greatly compressed. Mouth small, subinferior,
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tlie preuiaxillaries not protractile. Yomerine teeth very feeble or

wanting. Scales large. Gill-membranes broadly connected; no en-

larged ventral plates. Lateral line complete. Dorsals well separated,

the second larger than anal, higher and shorter than siiinons dorsal

;

dorsal spines about 10; anal spines 2. (vw^oq, small; azoixa^ mouth.)

a. Cheeks, opercles, and throat closely scaled.

'?9§. N. zons^ae (Cope) Jor.

Body slender, somewhat compressed. Head small, rather short; the

mouth small, subinferior. Snout decurved, rather obtuse, maxillary

not reaching front of eye. Cheeks, opercles, neck, and throat closely

sOv^iled. Eye rather large. Teeth very feeble, those on the vomer not

evident
;
probably none on the palatines. First dorsal well developed,

separated from the second, which is higher and shorter than the spin-

ous dorsal, and considerably larger than the anal; caudal emarginate.

Bright olivaceous above, golden below; 6 dark-brown quadrate dorsal

spots, Vv'hich connect by alternating spots with a broad brown lateral

band, from which 8 narrower dark-bluish bands more or less completely

encircle the belly; paired, anal, and caudal fins golden, brown-spotted;

middle half of the first dorsal crimson; a series of round crimson spots

near the base of the second dorsal; occiput, a band on muzzle and one.

below eye black ; a black spot on operculum and one at base of pec-

toral; females duller and speckled with ventrals barred and lateral

bars feebler. Head 44; depth 5. D.XI-12; A. II, 7; scales 11-50-12.

L. 3 inches. Mississippi Valley, in clear streams; rather rare.

{Poecilichthtja zonalis Cope, Journ. Acad. Nat. Sci. Phila. 1888, 212; Jordan, Man.
Vert. 225: ^anostomavinctipes Jordan, Bull. U. S. Nat. Mus. ii, 236, 1879; the female.)

yOO. If. eleg-^DBS Hay.

Body stout, somewhat compressed. Head short and deep, with

swollen cheeks. Snout abruptly decurred. Mouth subterminal, hori-

zontal, small, the maxillary not reaching the front of the eye. Eye 1

in head. Lateral line nearly straight. Cheeks, opercles, and back of

neck scaly; chest and region just behind ventrals naked. Spinous

dorsal half as high as long, a little longer than the head; soft dorsal

f as long as head and § as high as long; anal f length of head, as high

as long; pectoral fins ^^ery large, reaching beyond ventrals to vent.

Color purplish ; C large quadrate black blotches along back and 8 broad

transverse bars along sides fainter, these alternating with dark spots;

many of the scales above with jet-black spots forming longitudinal

streaks; two black spots at base of caudal^ a few black spots behind
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eye; dark spots downward and forward from eye: ventral and anal

fins indigo-blue; pectorals with blue; a bar of deep orange-red along-

base of both dorsals. Head 4; depth 5. D. X-I2; A. II, 8; scales 5-

42-6. L. 2^ inches. Chickasawha River, Mississippi. [Hay.)

(Hay, Proc. U. S. Nat. Mus. 1880, 49;{.)

aa. Checks, ojicrcles, and breast entirely scaleless.

800. ]V. tlialassanuin Jordan & Brayton.

Body rather stout, compressed behind, the back somewhat arched.

Head large, the snout rather blunt and convex in profile. Eye large,

high up, longer than muzzle, 3| in head; interorbital space rather nar-

row. Mouth moderate, slightl^^ oblique, the maxillary reaching to the

orbit. Upper jaw slightly longer than the lower. Head entirely naked

;

throat naked; neck naked anteriorly. Fins all large; membrane of the

first dorsal continued to the base of the second; longest dorsal spine

scarcely shorter than the soft rays, the base of the spinous dorsal a

little longer than that of the soft dorsal; anal not much smaller than

the soft dorsal, its first spine the longer; caudal fin deeply lunate; pec-

torals reaching near'y to vent. Male, in life, with the body dark green

and blotched above; sides with 9 dark blue-green vertical bars, the

five next the last most distinct; spinous dorsal reddish at base, then

a broad black band, the uppermost third of a bright ferruginous red;

second dorsal blackish at base, reddish above; caudal with 2 orange

blotches at base, black mesially, imle orange distally; anal fin of a

brilliant blue-green color at base, pale at tip; ventrals greenish; head

mostly grass-green ; the streaks forward and downward from eye dark

green; females duller and more speckled. Head 4; depth 5. D. X-
11; A. II, 8; scales 5-43-5. L. 2^ inches. Saluda Eiver, South Caro-

lina; abundant.

{Xuthonotus thahisshius Jordan & Brayton, Bull. U. S. Nat. Mus. xii, 13, 1878.)

§01. IV. tcsscllataim Jordan.

Color olivaceous, the markings obliterated in the type. Bodj^ fusi-

form. Head broad and heavy, entirely naked. Mouth moderate, hori-

zontal, the lower jaw included, the maxillary extending to opposite

front of eye. Anal higher than second dorsal, but not so long, its

spines strong. Gill-membranes broadly united. D. X-12; A. II, 8;

Lat. 1. 48. L. 2^ inches. Allegheny River; only the type (1199, U. S.

Nat. Mus ) now known.

{Hadropterus tesaellatus Jordan, Bull. U. S. Nat. Mus. x, 7, 1877.)
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802. IX. flaascB'iptaaiia Jordan & Brayton.

Body rather stout and deep, strongly compressed. Caudal peduncle

rather deep. Head large, rather obtuse, the profile quite gibbous, a

considerable angle formed opposite the eyes, which are high up and close

together. Eye about equal to snout, 3| in head. Mouth moderate,

slightly oblique, the maxillary reaching eye, the upper jaw the longer.

Head entirely scaleless ; neck above scaly ; breast naked ; belly closely

scaled; scales large. Fins large; spinous dorsal longer than soft dorsal,

which is somewhat larger than the anal; the two dorsals connected by

membrane; dorsal spines a little more than half the length of the head;

pectorals large. Color olive, with a bright scarlet spot on each scale,

these forming continuous lines along the rows of scales; 3 dark blotches

across the back ; one in front of dorsal, forming a black spot on the ante-

rior spiues; one between the two dorsal fins, forming a similar black spot

on the last rays of the spinous dorsal ; and one on the caudal peduncle,

behind the second dorsal; sides with about G irregular dark-olive blotches

just below the lateral line; edge of spinous dorsal black, below this bright

orange-red, a dusky bar at the base; entire anal fin, cheeks, opercles, and

a bar below the eye bright blue; females without red spots, the sides

blotched. Head 4f ; depth 4f. D. XI-12; A. II, 8; scales 5-4G-5. L.

2^ inches. Oconee River, Georgia; one of the most beautiful of the

group.

(Nothonoius inscr'qilus JorHan & Braytou, Bull. U. S. Niit. Mns. xii, 34, 1878.)

265.—ETMEC>ST®MA Rafiiiesque.

(Caionotus Agassiz.

)

(Rafinesqne, Journ. de Physique, 1819, 419: type Etheostoma flahellaris Raf.)

Body elongate, compressed. Mouth terminal, more or less oblique;

upper jaw not protractile. Vomerine teeth present; teeth in the jaws

strong, the outer series canine-like. Opercular spine well developed.

Gill-membranes broadly united. Scales rather large. Lateral line

incomplete; an enlarged, black humeral scale. First dorsal fin low,

considerably lower than the second dorsal, of 7 to 9 subequal spines,

which, in the males, end in little fleshy knobs; anal fin smaller than

the second dorsal, with 2 spines, the first of which is always the larger.

Vertebrra {E. Uneolatmn) 14 + 21; size small. Coloration dark. The

species are extremely quick in their movements, and their coloration,

although not gaudy, is very elegant.

(The word Etheostoma is stated by Rafinesquo to mean '^various mouths," the species

known to him— i. c, Fercina cajprodcs, Diplesium hlennioides, and Etheostoma Jlabellare—
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hoing 80 (liffprpiit in respect to the form of the mouth, that ho conceived that they

aiiiglit behmg to dillercut subgenera. The etyuiology of tlie word is not evident.)

a. Head entirely naked; lateral line short ; lower jaw prominent.

b. Bodj' with longitudinal dark stripes.

8J3. E. liBieolattaina (Ag.) .Tor.

—

Strhjxid Darter.

Body elong:ate, compressed, tlie back scarcely arched. Head long

and rather pointed, entirely destitute of scales. Mouth rather large,

terminal, oblique, the lower jaw the longer. Eye moderate, longer than

the snout, about 4 in head. Opercular spine strong. Fins all low, the

first dorsal in the males about half as high as the second; higher in the

females; cnudal large, rounded. Anal spines longer in females than in

the males; dorsal and anal spines pointed in the female, in the male with

thickened fleshy tips. Scales moderate. Lateral line extending about

to end of first dorsal. Neck and throat naked ; scales on sides extending

up to the base of the dorsal fin. Color dark; each scale with a dark

spot, these forming a series of conspicuous longitudinal lines along the

rows of scales; second dorsal and caudal conspicuously cross-barred;

head blackish, with dark stripes radiating from eye; males further

marked with conspicuous dark cross bars. Head 4; dej^th 5. D. VIII-

12; A. II, 8; scales 7-53-7. L. 2^ inches. Minnesota to Indiana; abound-

ing in clear or rocky streams; one of the most singular and handsome

of the darters.

(Cntonofits lincolafus Agaasiz, Amer. Journ. Sci. Arts. 1854, 305: Catonotus Ihicolatns

Yaillaut, 1. c. 118. )

hb. Bo;ly not striped.

§04. E. flabelfiarc Raf.

Very similar to the preceding, but rather more elongate and less

compressed. Head rather larger. A narrow strip along base of spinous

dorsal not scaled. Coloration paler, there being little or no trace of the

longitudinal stripes, so consi)icuous in E. lineoJatum ; the males with cross

blotches, the iemales nearly plain olivaceous; second dorsal and caudal

fins barred; b?ack humeral spot conspicuous. Lateral line usually veiy

little developed ; lower jaw less projecting than in E. Uneoluium. Head

4 ; depth 5. I). VIII-12
; A. II, 8 ; Lat. 1. 40. Length 2J inches. West-

ern New York to Ohio Valley ai;d North Carolina; very abundant in

the tributaries of Lake Ontario.

(Rafinesque, Journ. de Phys. etc. Paris, 1819,419: Catonoitis flahcllafus VaiUunt,

Recherches, 1873, 121: Catnnoliis fasdatus Girard, Proc. Acad. Nat. Sci. Phila. 1859,07:

OUgoccphalus humeralis (i'wanX, Proc. Acad. Nat. Sci. Phila. 1659, OG: '1 Caloiiotuti

Bull. Nat. :\Ius. No. IG 33
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liennicotii* Pntuam, Bull. Mtis. Comp. Zool. 186.3. 3: Ethcostoma linsleiji Storer, Proc.

Soc. Nat. Hist. Irtol, 37: Cato notas Jla bella Iks Viiillaiit 1. c. 121: Catoiwtus linsltyi

Vuillant, Rccherches, 1873, 1*25: Etheostoma flahellare .Jordau, Man. Vert. ed. 2, 227.)

aaChecliSjOpercles, neck, and throat closely scaly; jaws equal; lateral line nearly com-
plete.

§05. E. s<gMaBaaaceps Jordan.

Body ratber elongate, cousiderably compressed, the caudal peduncle

deep. Head large ; the jaws comparatively short and equal. Lateral

line wanting only on a few of the posterior scales, and with occa-

sional tubes behind the continuous series. Spinous dorsal low and

short, the spines about equal, less than half the height of the second

dorsal ; bases of the two dorsals about equal, slightly connected by

membrane. Color dark, without spots, striijes or bands, in spirits;

male mottled, with about 6 cross-blotches ; vertical fins cross-barred

;

lower fins black in the male, pale in the female ; a large black humeral

spot. Head '6\ ; depth 5. D. lX-12 5 A. II, 7 5 scales 5-50-6. L. 2f

inches. Ohio Valley ; not common.

(Jordan, Bull. U. S. Nat. Mus. x, 11, 1877.)

266.—P<IECII.I€MTHYS Agassiz.

Rainbow Darters.

{Olif)oc€])lialus, Bolelchthys, Ajilesion, ,aDd Alvarius Girard: Astatichthys Vaillant:

Hololepis Agassiz.)

(Agassiz, Amer. Jonrn. Sci. Arts, 18o4, 304: type Pcevilichthys rariatns Agas8\z=Eiheos-

ioma cwrulea Storer.)

Body variously robust or elongate, usually compressed. Head rather

large. Mouth moderate, nearly horizontal, terminal or nearlj- so ; vo-

mer with teeth; i^temaxillaries not protractile. Gill-membranes scarcely

connected. Scales rather large, those on the' belly similar to the others.

Lateral line wanting posteriorly, its tubes beginning at the orbit. Dor-

sal spines 6 to 11, the middle ones highest an d more than half the height

of the soft rays ; second dorsal larger than spinous dorsal or anal ; anal

with two spines, the first usually the larger. Vertebrae in P. coeruleiis,

15 -f 18; in P, cos, 15 + 21. Size small. Coloration usually brilliant.

(-ofzjAoc, variegated ;
r/Ohi-, fish.)

* The original types of Catonotns Jcennicoiti, now in poor condition, show the follow-

ing characters:

Color ])lain, Avithont trace of lines or spots
;

pectorals, caudal, and both dorsals

checkered with black. Black humeral spot large. Cheeks, opercles and breast naked.

Scales rather large. I^ateral line extending to below middle of second dorsal. Gill-

membranes' forming an angle with each other. Pectorals a little shorter than head.

Head 3i; depth 5^. D. VIII, 10; A. 11, 5; scales 5-40 6. From Southern Illinois.
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a. Dorsal spines 8 or more; anal spines well developed.

b. Humeral rej^ion with an enlarged black scale-like process.

c. Cheeks and opercles naked ; nape naked ; body striped viryatus.

cc. Cheeks and nape naked ; opercles scaly saxatilis.

ccc. Cheeks, opercles, and nape more or less scaly jmnctulatus, artculce.

bb. Humeral scale obsolete or wanting.

d. Opercles and cheeks naked
;
i)reopercle creuulate; anal spines very long.

lepidus.
dd. Opercles scaly; preoperclo strictly entire,

e. Lateral line nearly straight.

/, Cheeks naked; or with only 3 or 4 siiuill imhcdded scales close behind
6ye canileus, speciabll'tH.

ff. Cheeks evidently scaly, at least above aHprigenis, ji-ssice.

ce. Lateral lineforraingaslight curve above the pectorals; dorsals sub-equal.
Dorsal spines 9 or 10. {Boh'whihijs Girard.)

g. Cheeks scaly butleriunus, barratti, fiisiformis, erochrous, cos.

(jfj. Cheeks naked exiUn, uarreni, gracilis.

aa. Dorsal spines (5 ; anal spines obsolete? (Alvarius) , lateralis.

a. Dorsal spines 8 or more; anal spines well developed.

b. Humeral region with an enlarged scale-like process, which is always black,

c. Opercles, cheeks, and nape naked ; body striped.

§06. P. Virgatlis Jordan.

Body slender, subfusiforra, compressed, the back somewhat elevated,

the caudal peduncle rather deep. Flead long, rather slender and pointed,

little compressed, the snout but little decurved. Mouth rather large,

somewhat oblique, the maxillary reaching to the pupil, the lower jaw

scarcely shorter than the upper ; teeth small, even, in several rows.

13ye rather large. Posterior border of preopercle above, obtusely cre-

nate. Scales rather large; lateral line distinct, on about 20 scales; 53 in

a lengthwise series. Head naked ; nape and breast naked. Color green-

ish, each scale with a small blackish spot, forming conspicuous lateral

stripes, as in Etheostoma lineolatum ; back and sides with cross-blotches

;

humeral scale large and black; dorsal and caudal fin faintly barred.

Head 3§ ; depth 5. .D. IX-10 ; A. II, 8. Eock Castle River, Kentucky

;

resembh^s the species of Etheostoma.

(Jordan, Proc. U. S. Nat. Mus. ii, 236, 1879.)

cc. Cheeks and nape naked ; opercles scaly.

§07. P. saxatslis Hay.

Body rather slender. Head pointed, the profile descending in a

gradual curve. Mouth large, the maxillary extending to opposite front

of pupil. Eye equal to snout, 4 in head. Cheeks, breast, and throat

naked; opercles with a few large scales. Lateral line little arched, its

tubes on about 35 scales. Doisals well separated, the second shorter

and higher than first. Greenish, with darker tessellations; a black
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humeral scale, a black streak downward and forward from eye; opercles

mostly black. Head 4; depth 5. D. XI-10; A. II, 7 ; scales 11-50-5.

L. 1^ inches. Chickasawha Eiver, Mississippi. {Hay.)

(Hay, Proc. U. S. Nat. Mus. 1880, 495.)

ceo. Cheeks, opercles, and nape more or less scaly.

^0§. P. ptgmctullaitus Ag.

Body elongate, compressed, the back not elevated. Head slender,

rather long- and pointed, compressed. Mouth large, terminal, oblique, the

jaws about equal, the maxillary extending nearly to opposite middle of

eye. Scales quite small; a few imbedded scales on upper jiart of cheeks

and behind eye; neck mostly covered with small scales; throat naked.

Fins rather small, the pectorals short. Color, in life, not known; in

spirits, the sides of the body clouded or reticulated with darker; a con-

spicuous black humeral spot; first dorsal dark at base, then pale, with

a narrow dark border; the other vertical tins similarly colored, the dark

colors probably blue in life; females with the sides and fins speckled.

Head 4; depth 44. D. X-11 ; A. II, 7; scales 9-00-20. L. 2^ inches.

Missouri to Texas.

(Agassiz, Amer. Jonrn. Sei. Arts, 1854, 304: Boleiclifhys wMfplei Girard, Proc. Acad.

Nat. Sci. Phila. 1859, 101: Nothonotns punctulatus Agassiz, Bull. Mus. Comp. Zool. i, 3,

18G3.)

809. P. artesisB Hay.

Body elongate, compressed. Head large. Mouth large, terminal,

nearly horizontal, the lower jaw slightly included; maxillary reaching

to opposite front of pupil. Palatine teeth in a broad band. Eye equal

to snout, 4| in head. Cheeks entirely covered with small scales; oper-

cles with large scales; scales along back very small. Lateral line ex-

tending to end of second dorsal, on about 45 scales. Dorsals contig-

uous; first dorsal as long as head, its height less than half its length;

soft dorsal considerably higher; anal a little over half length of head;

pectorals reaching tips of veutrals, much smaller than in P. cwruleus.

Yellowish-olive, with transverse oblique bars of darker, and sprinkled

v.'ith small blotches of carmine; pectorals and ventrals dull blue; dor-

sals with a broad band of carmine along their middle, bordered on each

side by orange ; tips of dorsals dull blue, as is the base of the soft dor-

sal; base of spinous dorsal with several carmine spots; anal mostly

crimson, tipped with blue; caudal blue, then orange, carmine orange,

and tipped with bluej a black humeral scale. Head 3f ; depth 5. D.
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XI-13; A. II, 7; scales 8-56-11. L. 2^ inches. Tombigbee Eiver,

Mississii)pi. (ffo!/.)

(Hay, Proc. U. 8. Nat. Mas. 1880, 494.)

bl>. Unmoral scale obsolete.

(/. Oiicrck's and tliceks naked; iircopercle crenulate; anal spines very long.

§10. *P. lopklBis (B. & G.) Grd.

]>0(ly rather stout, compressed, tapering backwards. Head sub-

conical. Mouth moderate, with equal jaws; maxillary reaching front

of orbit. Eyes large. First dorsal rather low ; dorsal fins somewhat

connected. Head, as well as throat and neck, entirely- scaleless. Color

olivaceous, with some dark (blue ?) bars; scales dusky at base; dorsals

and caudal mottled or barred. Head 4|; depth 4:j, D. IX-11 ; A. 11,

6; scales in about 50 series. L. 2.i inches. Texas.

{Boleosoma Icpida B. & G. Proc. Acad. Nat. Sci. Phila. 388, 1853; Girard, U. S. Mex.
Bound. Snrv. Ichth. 1859, 11: Orujoccphalns hpidm Gi'd. Proc. Acad. Nat. Sci. Phila.

1859, 67: Boleosoma lepidum Giintlier, i, 77.)

dd. Opercles scaly; preopercle strictly entire; anal spines moderate.

e. Lateral line nearly straight.

/. Cheeks naked, or with only 3 or 4 small imbedded scales close behind eye.

811. P. CflsrtlSeiBS (Storer) Agassiz.

—

Blue Darter; liainbow Darter; Sotdier-Jhh.

Body robust, rather deep and compressed, the back somewhat ele-

vated. Head large, compressed. Mouth moderate, terminal, oblique,

the lower jaw somewhat included, the maxillary reaching front of orbit.

Palatine teeth in one row. Neck and breast usually naked. Fins all

large; dorsal fins usually slightly connected. Males olivaceous, tessel-

lated above, the spots running together into blotches; back without

black lengthwise stripes; sides with about 12 indigo-blue bars running

obliquely downwards and backwards, most distinct behind, separated

by bright orange interspaces ; caudal fin deei) orange, edged with bright

blue; anal fin orange, with deep blue in front and behind; soft dorsal

chiefly orange, blue at base and tip; spinous dorsal crimson at base,

then orange, with blue edgings; ventrals deep indigo; cheeks blue;

throat and breast orange; females mucli duller, with little blue or red,

the vertical fins barred or checked; young variously marked. Head

'6% ; depth 44. D. X-12; A. II, 7; scales 5-45-8, the lateral line devel-

oped on about 30-35 scales. L. 2.^ inches. Mississippi A'alley; very

.
* Four more nominal species of this type are described by Girard (Proc. Acad. Nat.

Sci. Phila. 1859, 102) under the names Aplenion potsii, Olif/orephaliis f/rahami, O. Icoiicn-

818, and 0. puhhcUiin; the first from Chilmahna, the next two from Texas, (he latter

from Canadian Kiver. A. potsii has 1). X-I, 11; 0. (jrahami has D. IX-13; A. II, 8;

O. Iconnmis D. IX-10; A. II. 7; (). pttlclicUns A. II, G. All are probably identical Avitk

P. Icpidus.
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abundant in river channels. One of the most gorgeously-colored darters,

but less graceful than most of them.

{EtJtcostoma ccernlea Storer, Proc. Bost. Soc. Nat. Hist. 184.5, 47: PoBcUicJithys cccrnlcus

Agassiz, Bull. Mns. Comp. Zoiil. i, 3, 1833: PmciUchthys variatua Jordan, Mau. Vert.

ed. 2, 226: Amtaiichthijs pulchellus Viiillaut, 1. c. 113.)

812. F. spei^taMlHS Agassiz.

Very similar to the preceding, but more elongate and rather more

compressed; the colors similar, but the ui^per i^ortion of the sides with

distinct blackish stripes along the rows of the scales, and the ground

color of the back and sides having a j)eculiar whitish or bleached ap-

l>earauce. The two dorsal fins usually well separated. Scales usually

present below and behind eye. Head 4; depth 4J. D. X-12; A. 11,7;

scales 5-40-7 ; Lat. 1. on 20-25 scales. L. 2-3 inches. Mississippi Val-

ley : rather less abundant than the other, and ascending small or even

muddy streams. Probably merely a brook variety of the preceding,

from which it is not always to be distinguished with certainty.

(Agassiz, Amer. Joiira. Sci. Arts, 1854, 304; Jordau, Mau. Vert. ed. 2, 227.)

ec. Cheeks evideutly scaly, at least above.

813. P. asprigenis Forbes.

Body rather stout, compressed. Head small and pointed. Eye large,

longer than snout. Mouth terminal, oblique, the jaws even. Breast

always naked; opercles scaly; cheeks closely scaled, the lower fourth

rarely bare. Dorsal fins usually separated. Coloration mottled green-

ish ; the spinous dorsal dusky behind, in life with a broad band of blue

and crimson
; soft fins speckled. Head 4; depth 4^. D. XI-12; A. II,

8; Lat. 1. 49, the tubes develoi)ed on 34-41 scales. L. 2^ inches. Illi-

nois River.

(Forbes, Bull. III. Lab. Nat. Hist, i, 41, 1877; Jordau, Mau. Vert. ed. 2, 404.)

814. P. je§si88 Jordan «& Braytou.

Body fusiform, rather deep and compressed. Head rather large,

moderately pointed. Mouth rather large, terminal, the upper jaw

slightly longest. Cheeks scalj^ above, the greater i)art naked; opercles

scaly; tbroat naked; neck above scaly. Lateral line extending nearly

to end of second dorsal. Fins moderate. Chestnut colored above, with

about 9 quadrate bar-like blotches of a dark-blue color along the sides,

and about 5 dark cross-blotches on the back; fins mottled with chest-

nut; a yellow or orange band across the dorsal; second dorsal and anal

speckled with golden. Head 4; depth 5. D. XII-12; A. II, 9; scales
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6-47-7, the tubes of the lateral line ou about 35 scales. L. 3 inches.

Chickamauga Eiver, Georgia.

(Jordan, Man. Vert. ed. 2, 1878,227; Jordan & Brayton, Bull. U. S. I^at. Mus. xii,

59, 1878.)

ee. Lateral line forming a slight curve above tbe pectorals; dorsals subequal; dorsal

spines 9 or 10. {Boleickthytf* Grd.)

g. Clieeks scaly.

815. P. fecjtSerHacMMS Hay, (sp. nov.).

Body elongated, contracted behind ventral fins; dorsal region ele-

vated. Mouth horizontal, small; maxillary extending to opposite

anterior edge of pupil. Opercles with 2 rows of scales along lower

edge; cheeks densely scaled; lateral line running high, extending to

opposite end of anterior dorsal, on 18 scales. Pale greenish, yellow-

below; above and on sides much mottled with brown; about 10 square

blotches along back; a dark spot on opercle, one behind and one below

eye; a streak on snout between eyes; dorsals with dark markings; a

red streak along margin of spinous dorsal; anal tin nearly white; cau-

dal barred. Head 4 in length; depth 5f. Eye 3^ in head. Caudal

peduncle 32 in body. D. IX-11; A. II, fi; scales 3-44-12. Black

Eiver, Mississippi. {Hay MSS.)

816. P. Usarrafti (Holbr.) J. & G.

Body comparatively short, chubby and compressed. Head rather

large. Mouth large, oblique ; the jaws equal, the teeth rather strong.

Eye large, 3 in head. Scales large, varying in number. Lateral line

beginning at the eye, arched high over the pectorals and ceasing about

midway of the body, developed on about 20 scales. Opercular si)ine

strong. Dorsal fins moderate, about equal, separated by an interspace.

Color greenish, with dark specks; fins mottled; a dark line downward

and one lorward from eye; a series ot rather small greenish blotches

along each side and ou the back. Head 3f ; depth i^. D. X-12; A.

II, 7; lateral line 45-55. L. 2 inches. Maryland to Illinois and south-

wai'd ;
chietiy in streams of the low-lands.

{Bolcosoma barratti Holbr. Jonrn. Acad. Nat. Sei. Phila. 1855, 5fi: Uololepis harrnlli

Cope, Proc. Acad. Nat. Sci. Phila. 18(34, 233: UoJolepix barratti Vaillant, 1. c. 127: Bo-

h'ichthijs clcfjans .Jordan, Amer. Lye. Nat. Hist. N. Y. 1876, 308: Bolcichtln/s elcf/ans

Jordan, Man. Vert. 404, and probably of Girard, Proc. Acad. Nat. Sci. Phila. 1859,

104.)

* Boleichihys GirsLTd, Proc. Acad. Nat. Bci. Phila. 1859, 103: type Boleiclithys exilic

Grd. {fioXii, dart; ix^Jvi, lish.)



520 CONTRIBUTIONS TO NOETH AMEEICAN ICHTHYOLOGY IV.

§1'?. F. ftasifoa-BMBS (Grtl.) J. & G.

Body moderately elongate, strongly compressed. Head rather long

aud narrow ; muzzle short, decurved, shorter than the eye. Mouth com-

paratively large, terminal; maxillary reaching past front ot eye. Eyes

large, 4 in head. Opercular spine strong. Lateral line beginning at

the eye, on about 12 to 15 scales. Neck scaly ; belly and throat scaly.

Olivaceous, dotted with dusky points; second dorsal and anal speckled.

Head 4; depth 6. I). X-9; A. II, 7; Lat. 1. 55. L. 2 inches. Massa-

chusetts to New Jersey.

{lioleosoma fnsiformis Girard, Proc. Bost. Soc. Nat. Hist, v, 1854, 41: Hololejiis fiisi-

formis Coi)c, Proc. Acad. Nat. Sci. Pliila. 1864, 233: Hololvpis fasiformis Vaillaut, 1. c.

131: Bolcklitlii/fi ftmformis Jordan, Man. Vert. 228.)

§1§. P. eii'oclii'oaas (Cope) J. & G.

Body elongate, compressed; the dorsal outline curved, the ventral

nearly straight. Head long, decurved and narrowed in front. IMouth

subinferior; the maxillary reaching past front of eye. Eye 4 in head,

greater than length of snout. Opercular spine strong. Lateral line

developed on about IG scales. General color rather dark ; blackish

above; a black streak on muzzle and one downward from eye; a dark

baud, irregularly notched, along the sides, besides dark specks; caudal

barred; the sides along the lateral band marked by red dots in life.

Head 4; depth 6. D. IX-10 ; A. II, 7 ; Lat. 1. 43. L. 2 inches. iStreams

tributary to Delaware and Chesapeake Bays. {Vaillant.)

(Hololcpis e)-ochrous Coi)e, Proc. Acad. Nat. Sci. Phila. 1804, 233: Hololcpis erochrous

Vaillant, 1. c. Ji33: Boleiditlujs erochrous Jordan, Man. Vert. 228.)

81f>. P. eos Jordan & Copeland.

Body elongate, slender, somewhat compressed, especially behind,

rather heavy forwards, Avith very long and slender caudal peduncle.

Head long, louuded in front. Mouth small, little oblique, the upper

jaw a very little' the long> r. Dorsal lins high, about equal ; caudal trun-

cate. Cheeks, opercles, and neck closely scaled. Breast naked, or with

a median series of small scales. Li;teral line developed on 22 to 26

scales. Color dark olive, with darker markings ; 10 or 12 dark dorsal

s]wts or bars, and as many short dark-blue bars across the lateral line

nearly opjfosite the dorsal bars, but not continuous with them; the in-

terspaces between these bars, as well as most of the ventral region,

bright crimson in the males, nearly plain in the females ; lower parts of

the sides, cheeks, etc., Avith various sharply defined but irregular black

markings ; second dorsal, caudal, aud pectorals strongly marked with
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wavy bands; first dorsal brijilil blue in the males, with a broad median

band of crimson; speckled in tlie females; top of liead darlc; black

streaks downward and forward from eye. Head 4; depth 5;^. D. IX-

11; A 11,7; Lat. 1. 58. L. 2.] inches. Indiana to Minnesota; abun-

dant in clear cold streams ; one of the prettiest of the darters.

(Boleichtlnis cos Jordan & Copolaiul, Proc. Acad. Nat. Sci. Pliila. 1^77, 40: Bolckhthys

COS Jordan, Man. Vert. 226.)

gg. Cheeks naked ; operclcs scaly.

§2©. P. esiSBS (Grd.) J. «fc G.

Body compressed, tapering towaids the caudal peduncle, which is

slightly conti acted. Eye large, subcircular, 3^ in head; maxillary

reaching anterior edge of pui)il. Lateral line nearer the dorsal than

the abdominal outline
;
pectorals extending further than the ventrals.

Yellowish-brown, speckled with grayish -black, dorsals and caudal

barred; a dark s])ot on the occii)ital region and a streak in advance of

as well as beneath the orbit. Head 4-4- (with caudal). D. X-IO ; A. IF,

8. L. If inches. Little Muddy River, a tributary of the Upper Mis-

souri, {(rirard.) Differs from P. eos in the naked cheeks.

{Bolekliihgn csills Girard, Proc. Acad. Nat. Sci. Phila. 1859, 103.)

§21. P. warreEaa (Grd.) J. & G.

"llesemiiles P. c.mis more than any of its congeners by the shape

of tlie body and tlie general api)earance. It differs by a more compact

body, a i)roportionally shorter head, smaller scales, an<l the number of

fin rays, (xiound color yellowisli-brown, the middle of the flanks macu-

lated with transverse spots of blackish ; the belly exhibiting a rather

orange hue; the first dorsal has a series of vertically elongated black

spots resembling a dark band across the middle of the fin ; the second

dorsal and caudal are transversely mnltilineated. A black streak may

be seen in advance of the orbit and another beneath it." 1). IX-11 ; A.

11,9. L. li inches. Cannon Ball Kiver, {Girard.) Perhaps identical

with the preceding.

(Boleichthys icarreni Girard, Proc. Acad. Nat. Sci. Phila. 1859, 104.)

§22. P. f^-B-:jCB!]HS (Grd.) J. & G.

Slender and graceful ; first dorsal lower and longer than the second

;

anal much deeper than long ; tips of the ventral fins extending a little

further back than those of the pectorals. Olivaceous, spotted with

blackish; second dorsal and caudal barred; a longitudinal black streak

in advance of the orbits and a vertical one beneath them. Head 4^
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(with caudal). D. X, 10 ; A. 8. L. l-^- inches. Rio Seco and Eio Leona,

Texas. [Glrard.) The types of this species, examined by us, have the

lateral line incomplete and the premaxillaries not protractile.

{Bolcosonia gracile Girard, Proc. Acad. Nat. Sci. Phila. 1859, 103.)

** Dorsal spines 6; anal spines obsolete? (Alvarius^ Girard.)

§23. P. BateraSis (Grd.) J. & G.

"A representative of the Etheostomoid family was procured by the

United States and Mexican Boundary Commission at the Eio Grande

del Norte (Eio Bravo). It constitutes 'a new generic type allied to

Catonotus, and to which we have applied the name of Alvarius, with the

following characters. Head elongated and tapering. Mouth terminal,

large, not protractile; lower jaw longer than the upper. Teeth very

minute. Opercular apparatus, cheeks, and throat scaly. First dorsal

nearly equal in height to the second, from which it is quite distinct.

Anal fin much smaller than the second dorsal ; caudal fin truncated

;

five soft rays to the ventrals. Ventral scales uniform." Body slender,

elongate. Head subconical and tapering forward. Eye equal to snout,

4 in head. Maxillary reaching pupil. First dorsal about equal to second

and separated from it. Anal smaller than second dorsal, the last rays

of the two fins opposite each other. Scales very small. Lateral line

median. Brownish, back spotted ; sides with a narrow blackish streak,

which extends around the snout; first dorsal with a black spot on its

upper posterior edge; caudal transversely barred. D. VI, 10; A. 8. L.

If inches. Rio Grande. (Girard.)

(Alvarius lateralis Girard, Proc. Acad. Nat. Sci. Pbila. 1859, 101.)

2«7.—MICSJOPEKCA Putnam.

(Putnam, Bull. Mus. Comp. Zool. I, 1833, 4: type Microperea punctulata Tutn.)

Body rather short, compressed. Mouth moderate, the jaws about

equal. Premaxillaries not protractile. Vomerine teeth present. Gill-

membranes scarcely connected. Scales large. Lateral line obsolete.

Dorsal fins small, subequal, well separated, the first with six or seven

spines ; anal fin much smaller than second dorsal, with two well-devel-

oped spines. Color greenish, with dusky markings. Size very small,

probably the smallest of the spiny-rayed fishes, (.'j-r/.po^, small; -epy.r],

perch.)

§24. M. pFCKlaaos Hay.

Body short and stout. Snout conical, pointed; jaws equal; mouth

*Alvarius Girard, Proc. Acad. Nat. Sci. Phila. 1859, 101: type Alvarius lateralis. (A

coined name without meaning.)
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small, slightly oblique, maxillary reacliiiig front of eye. Eye small, 4

iu head. Cheeks and opercles with large scales. Opercular spine well

developed. Scales large, the tubes of the lateral line developed on two

of them ; dorsals well separated. Anal spines slender, high
;
pectorals

and veutrals reaching about to vent. Olive, speckled with brown; ten

brownish spots along the sides; black streaks downward and forward

from eye; dorsal fins mottled. Head 4; depth 4^. D. VIII, 11; A.

II, 6. Lat. 1. 36. L. 1^ inches. Alabama and Mississippi.

(Hay, Proc. U. S. Nat. Mus. 1880, 496.)

825* M. puBBCtulaSa Putnam.

—

Least Darter.

Body rather short and deep, somewhat compressed, the back arched.

Caudal peduncle rather long. Head moderate. The snout somewhat

decurved. The mouth moderate, terminal, oblique. Cheeks naked.

Opercles somewhat scaly. Opercular spine very small. Neck and chest

naked. i^To trace of lateral line. The usual series of tubes along the tem-

poral region. Scales quite large, strongly ctenoid. Vertical fins short.

Anal spines strong, the first usually the largest. Coloration olivaceous,

the sides closely speckled and with vague bars and zigzag markings ; sec-

ond dorsal and caudal barred ; dark streaks radiating from eye ; a dark

humeral spot. Head 3f ; depth 4J. D, VI-VII, 10; A. II, 0; Lat. 1.

34. L. 1^ inches. Smallest of the darters, and one of the smallest of

fishes, abounding in the clear streams of the Northwestern States.

(Putnam, Bull. Mus. Comp. Zocil. i, 1803, 4; Jordan, Man. Vert. 229.)

26§.—PEKCA Linnaeus.

Perch.

(Artedi: Linna>u8, Systema Natiira? : type Perca flitviatilin "L.)

Body oblong, somewhat compressed, the back elevated. Cheeks

scaly; opercles mostly naked; the operculum armed with a single

spine. Preopercle and shoulder girdle serrated. Mouth moderate,

terminal
;
premaxillaries protractile ; teeth in villiform bands on jaws,

vomer, and i)alatines; no canine teeth. Branchiostegals 7. Gill-mem-

branes separate; pseudobranchiae small, but perfect; no anal papilla.

Scales rather small, strongly ctenoid. Lateral line comiilete. Dorsal'

fins entirely separate, the iirst of 12-15 spines; anal fin with two slender

spines; caudal emarginate; air-bladder present. Pyloric ccecaS; ver-

tebrae {P. fluviatilis) 21+20. Fresh waters of northern regions; three

species now known: P. jluviatiUs in Europe, P. seJircnchl iu Asia, and

P. americana. This genus has long been considered the type of the
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spiny-rayed fishes, and in many systems it has been placed first in the

series of fishes, {-ep/.r^, Perca, the ancient name of P. fluviatilis, from

T.ipy.o:;^ dusky.)

826. P. americana Sclaranck.— Yellow Perch; American Perclt ; Ringed Perch.

Back dark olivaceous ; sides golden yellow; belly pale 5 sides with 6

or 8 broad dark bars, which extend from the back to below the axis of

the body ; lower fins largely red or orange ; upper fins olivaceous ; usually

no distinct black spot on anterior or posterior part of spinous dorsal.

Back highest at origin of spinous dorsal, which is more or less behind

insertion of jiectoral
;
i^rofile convex from dorsal to occiput, thence con-

cav<^. anteriorly, the snout i)rojecting. Mouth somewhat oblique, max-

illary reaching opjiosite middle of orbit. Cheeks closely scaled through-

out, the scales imbricated ; opercular strine and rugosities on top of head

well marked. Pseudobranchi^e quite small. Gill-rakers stout, short-

ish. Head 31 in length ; depth 34. D. XIII-I, 14 ; A. II, 7 ; scales 0-

55-17. Fresh waters of the Eastern United States; chiefly northward

and eastward ; abundant.

This species has been recently considered as a slight variety of the

European Perca JluriatiUs. It is, however, distinguished by the follow-

ing characters: The head in P. americana is rougher, the oj)ercle more

strongly striate, thebones generally with finer and more numerous serra?

;

the preorbital is serrate, the scales on the cheeks are larger, imbricated

and distinctly ctenoid ; the maxillary extends to opposite the middle of

the pupil. The gill-rakers are stout, the longest but three times as high

as broad. The pseudobranchite are much smaller than in P. fluviatUis.

First spine of the dorsal over or behind the posterior edge of the opercle,

a series of scales downward from it reaching aboiit to base of pectoral.

In P. JluviatUk the dorsal is further forward, and the anterior spines are

considerably higher than in P. americana. The scales are usually larger

in the American species, the dark bars are more sharply defined, and the

black spot on the membrane of the last dorsal spines, well defined in P.

Jfuviatilis, is usually wanting. The most imi)ortant characters, the dif-

ference in the insertion of the dorsal, and in the gill-rakers and i)seudo-

branchiie, have not been noticed by those writers Avho have decided

that our si)ecies is identical with the European.

(Perca americana Scliraiick, aboiit 1790, fide Gill: Bodianus Jlavcsecns Mitch. Trans.

Lit. & Phil.Soc. N. Y. IHlf), 421: Perca flavescens Holbrook, Iclitb. S. C. 1860, 2: Perca

flarcscens, acuta, aud gracilis GihxtlieT, i, 59-60: Perca fliiviaiilis var. Steiudachuer,

Sitzuiigsber. Wiener Akad. 187-8.)
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269.—STIZOSTEDEUM Kaliuesque.

Pike Perches.

{Lnelnprrca Cuvier: Ceniropnmus Biceker.)

(Slizostcdion Raluies(]uc, Ic-htli. Oh. 1820, 2:5: type Perca sahnonca Eaf.

)

Body slender, elongate, fusiform. Head subconical, long. Cheeks

and opercles more or less scaly ; top of the head A\ith some scales.

Mouth large, the jaws about equal; premaxillaries protractile, little

movable. Teeth in villiforni bands, the jaws and palatines with long,

sharp canines. Gill-rakers slender, strong; gill-membranes separate.

Preopercle serrated ; opercle with one or more spines, terminations of

radiating stride. Dorsal fins separate, the first with 12 to 15 spines;

anal s])ines 2, slender; ventral fins not close together. Scales small,

strongly ctenoid ; lateral line continuous. Pseudobranchite well devel-

oped. Pyloric cceca 3 to 7. Large carnivorous fishes of the fresh waters

of North America and Europe; two strongly marked species on each

continent. (<7rj^iy, to prick; 5r£<?.'ov, a little breast ; ''the name means

pungent throat," according to Eafinesque.)

a. Pyloric c(pca 3, subeiiiial, all about as long as the stomach. (Stizonfedlnm.)

§27. S. v^itreum (Witch.) Jordan &.Cope\ainl.— Wall-eyed rUcc; Dory; Gla^s-cye;-

Yellow Pike ; Blue Pike ; Jack Salmon.

Dark olive, finely mottled with brassy, the latter color forming indis-

tinct obli(|ne lines ; sides of head more or less vermiculated
; lower jaw

flesh-colored; belly and lower fins pinkish; spinous dorsal with a large

jet-black blotch on the membrane of the last two or three spines, other-

wise nearly plain
; second dorsal and caudal mottled olive and yellow-

ish; base of i)ectorals dusky without distinct black blotch. Body slen-

der, becoming comjjressed with age, the back more arched than in iS. ca-

nadense. Dorsal si)ines high, more than half length of head; soft dorsal

nearly as long as s])inous dorsal.. Head 3?, ; depth about 4.\. Eye shorter

than snout, 4J,-5 m head. D. XIII-I, 21 ; A. II, 12; Lat. 1. 90. Pyloric

cceca 3, rather long. Great Lake region, Upper Mississi])])i, and vsome

Atlantic stre:ims, north to the fur countries; an abundant and valued

food-fish, reaching a length of nearly 3 feet and a weight of 10 to 20

pounds.

(Perca rilrea Mitcli. Snp. Anicr. MonMi. Mag. ii, 247, 1818: Lucioperca americaua

Cnv. «&: Val. ii, 122; Lucioperca americana Giinther, i, 74; Jordan, IJnll. IJ. S.Nat. Mus,
X, 4G: Perca salmouea Raf Amcv. Mouth. Mag. v, 3.'34, 1818: Stizonle hium sdlnwiuum
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Jordan, Bull. U. S. Nat. Miis. x, 47: Stizoslethium vitrevm var. salmoneum Jordan, Man.
Vert, ii, 230, the "Blue Pike," a local variety in Ohio and southward ; bluer, with the

body shorter and deeper, the size smaller.)

aa. Pyloric cceca small, unequal, 4 to 7 in number. {Cynoperca Gill & Jordan.*)

§2§. S. caBBadeaaset (Smith) Jor.

—

Sanger; Sand-pike; Gray-pike; Horn-fish.

Olive gray above, sides brassy or pale orange, with raiicli dark mot-

tling
5
young pale orange with large dark lateral shades ; spinous dorsal

with li or 3 rows of round black spots ; no distinct black blotch on

the posterior part of the fin ; a large black blotch at base of pectorals

;

second dorsal with about 3 rows of irregular dark spots ; caudal dusky

and yellowish. Body elongate, more terete than in the preceding. Head
quite pointed, depressed, about 3J in length ; depth 4^5. Eye small,

5 in head. Opercular spines varying in number and size. D. XIII-I,

18; A. II, 12; Lat. 1. 95. Pyloric cceca 4-7, smaller than in 8. mtreum.

L. 15 inches. Great Lake region, Upper Mississippi and Ohio Eivers.

(Lucioperca canadensis C. H. Smith, MSS. in Griffith's edition Cuvier's Animal King-
dom, X, 275, 183G: Lucioperca canadensis Giinther, i, 75: Lucioperca grisea DeKay, N.

Y. Fauna, Fishes, 1842, 19; Lttcioperca grisea Giinther, i, 70; Jordan, Bull. U. S. Nat.

Mus. X, 48 : Lucioperca lorea Grd., Proc. Acad. Nat. Sci. Phila. 1857.)

Family LXXXVI.—SERRANIDiE.

{The Sea Bass.)

Body oblong or elongate, more or less compressed, covered with adher-

ent, ctenoid (rarely smooth) scales of moderate or small size. Mouth

horizontal or little oblique, usually large. Premaxillary protractile.

Maxillary broad, with or without a supi^lemental bone, its posterior part

not slipping under the edge of the preorbital. Jaws with bands of teeth,

some of the teeth sometimes enlarged and canine like; no incisors nor

molar teeth; vomer and palatines with bands of villiform teeth; tongue

sometimes with teeth; pterygoids toothless. Gill-rakers usually stiff and

rather long, armed with teeth. Gills 4, a long slit behind the fourth.

Pseudobranchioe large. Lower jiharyngeals separate, rather narrow,

*Jordan, Bull. U. S. Nat. Mus. x, 48: tj^pe Lucioperca canadensis Smith, nvov, dog;

TtEpxrj, perch.

t Three varieties of this species may usually be recognized:

a. Var. canadcnse, of the St. Lawi-ence region, with the opercles and bones of the head
considerably rougher, the number of opercular spines, which are merely the free

ends of the striae, increased ; the head is also more closely and extensively scaly
;

h. Var. griseum (DeKay), the common form of the Great Lake region, described above;

and
c. Var. borcum Grd. from the Upper Missouri region, with the head slenderer.

These forms intergrade and are doubtless varieties of the same species.
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with pointed teeth. Gill-membranes separate, free from the isthmus.

Branchiostegals 7 or 6. Cheeks and opercles scaly; preopercle with

its posterior margin usually more or less serrate ; opercles usually euding

in one or two flat points or spins. Nostrils double. Lateral line con-

tinuous, single, not running up on the caudal fin (except in Centrojpomus).

Skull without cranial spines, not cavernous. No suborbital stay. Dorsal

fin variously developed, continuous or divided, the spines generally stiff.

Anal fin rather short, with 3 spines, which are rarely reduced in number

or obsolete. Ventrals separate, throacic, 1, 5. Pectorals well developed.

Caudal fin truncate, rounded, or moderately forked, its peduncle stout

and not keeled. Vertebra? about 25. Air-bladder present, usually rather

small, and adherent to the walls of the abdomen. Intestinal canal

short, with several or many pyloric appendages ; the stomach coecal.

Genera 40; species about 300. Carnivorous fishes, chiefly marine,

and found in all warm seas ; a few in fresh waters.

As here understood, the Serranidcc comprises the most of the family

of Percidcc as understood by Giiuther and others, exclusive of those with

imperfect pseudobranchice, those with one or two anal spines and with

the number of vertebrae increased, those in which the whole length of

the maxillary slips under the preorbital, and the forms related to

Pnacanthiis. Even after these eliminations the family is considerably

varied. The definition of genera in this group offers many difiiculties.

{Percidw, groups Percina, Serranina, exclusive of certain species, Giintlier, i, Gl-220:

Serranidw, Labracidw, Centropomidcc, Gill.)

*AnaI spines stroug; dorsal spines several,

t Branchiostegals seven. ,

a. Teeth all villiform, without canines.

J). Caudal fin deeply forked; dorsal divided,

c. Tongue toothless; supplemental maxillary present. {CcniropomUia'.)

d. Second anal spine strong Centropomus, 270.

cc. Tongue with teeth; supplemental maxillary wanting. {LabracincB.)

e. First dorsal with 9 spines Eoccus, 271.

ib. Caudal fin not forked.

e. Tongue toothless ; head scarcely armed.

/. First dorsal of 10 spines, depressible in a groove.. Stereolkpis, 272.

ee. Tongue with teeth ; head well armed.

g. Dorsal continuous ; a rough ridge on the operculum.

POLYPRION, 273.

aa. Teeth not all villiform, some of them more or less enlarged and canine like.

(Scrranhia'.)

h. Maxillary without distinct supplemental bone ; lateral canines

usually stronger than those in front Seruaxus, 274.

hh. Maxillary with a distinct supplemental bone ; anterior canines

strongest ; inner series of teeth dejjressible.

i. Cranium above with three parallel raised crests; anal rays

about III, 11 Trisotropis, 275.
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i. Cranium with ouly tlie median crest developed; anal rays

about HI, 9 Epinephelus, 276.

hhh. Maxillary unknown; "pyloric ccrca innumerable."

Promicrops, 277.

tt Brancliiostefjals 6; dorsal spines 10, tlie third filamentous Dules,278.
** Anal spines obsolete or reduced to 2; scales very small, smooth. {Rhypticina.)

j. Dorsal spines 2 or 3 only Rhypticus, 279,

270.—CEI^TROPOMUS Lacepcde.

{Oxylabrax Bleeker.)

(Lac<5pede, Hist. Nat. Poiss. iv, 248, 1802: type Sciavna uiuIecimaUs Bloch.)

Body elongate, covered with rather small, ctenoid scales. Head

oblong-conical, depressed, lower jaw projecting ; teeth on jaws, vomer,

and palatines, all villiform, without canines; tongue smooth. Maxillary

with a strong supi3lemental bone. Preopercle serrated; two stronger

spines at its angle ; opercle without true spines; preorbital and supra-

scapular usually serrated. Dorsal fins entirely separated ; the first with

8 spines; the first and second spines usually much shorter than the

third. Anal fin short, with 3 spines, the second of which is long and

strong. Caudal forked. Lateral line conspicuous, extending on the

caudal fin. Branchiostegals 7. Sjiecies numerous, inhabiting tropical

seas. According to Professor Gill the skeleton of Centropomus differs

so widely from that of the other Serranoids that it should constitute a

separate family, {/.svrpo'^j spine ; najfj.a, operculum.) .

a. Lat. 1. about 70; body elongate.

879. C. ugGdecimalBS (Bloch.) Cuv. & Va].—Eohalo.

Silvery, greenish above; lateral line black, very distinct; dorsal and

caudal dusky; other fins yellowish; ventrals without dusky area. Pre-

orbital nearly entire. Third dorsal sj^ine longer than the fourth; second

anal spine comparatively short, about as long as third. Air-bladder

anteriorly with two long, slender, backward-directed horns. Head 3;

depth 4J. D. VII-1, 9; A. Ill, G ; Lat. 1. 70. A large food- fish, abundant

in the West Indies; ranging northward to Lower California, Florida,

and Texas.

{Sciwna inulccimnlis Bloch. Ichth. 303; Giinthcr, i, 79; Vaillant & Bocourt, Miss. Sci.

au Mex. iv, 17: Centropomus vlridh Lockiugton, Proc. Cal. Acad. Nat. Sci. 1877, 16.)

271.—ROCCUS Mitchill.

Bass.

(ia&rax Cuvier, 1817
;
preoccupied in Chiridcp.)

(Mitchill, Rept. part, Fish. N. Y. 1814, 25 : type lioccus siriaius Mitch. = Scia'na lin-

cata Bloch.)

Body oblong or ovate, compressed and more or less elevated. Head
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conical, scaly above and on sides. IMoutli rather large, nearly horizon-

tal ; the jaws equal, or the lower projecting. Premaxillaries protrac-

tile; maxillaries large, without supplemental bone, only the edge of the

anterior jiart slipping under the preorbital. Teeth all villiform, in

bands, on jaws, vomer, palatines, and tong^ie. Eye large, orbital ridge

a little elevated. Preopercle serrate behind and below; the teeth of

its lower margin sometimes enlarged. Opercle with two tlat spines.

Preorbital narrow. Psendobranchiiio large. Scales large. Breast

scaly. Dorsal fins separate or connected at base, the anterior with 9

strong spines. Anal spines well developed. Caudal fin lunate. Pec-

torals small. Species about 6, in America and Europe, inhabiting both

fresh and salt waters. (Name derived from the vernacular " Eockfish.")

a. Serra? on lower edge of preopercle small, not directed forw.ards.

i. Teeth on base of tongue; anal spines graduated ; lower jaw projecting; scales

on cheeks almost cycloid ; dorsal fins separate,

c. Teeth on base of tongue in two patches ; body elongate, little compressed.

(Boccus Mitchill.)

§30. R. lineatus (Bloch) Gill.—S'^rfjxjf? Bass; Bock-fish; BocJc.

Olivaceous- silvery; sides and below silvery white or brassy; sides

marked with 7 or 8 longitudinal dark bands, one of which runs along

the lateral line; the stripes usually continuous. Body elongate, little

elevated; the young slender; axis of body about in the middle of the

depth of the body. Mouth hirge, oblique; the large maxillary reaching

to below the middle of orbit. Eye about half length of snout. Pec-

toral short, 1| in head. Spines slenderer than in the other species; the

second anal spine ^ length of head. Head 3 J in length; depth oi. D.

IX-I, 12; A. Ill, 11; Lat. 1. 65. L. 3-4 feet. Atlantic coast; entering

rivers ; one of the largest and finest of our game fishes.

(Sciwna Vmeata Blocli. Ichth. ix, 53 : Boccus Uncatus Gill. Proc. Acad. Nat. Sci. Phila.

1H60, 64 : Labrax Uneatus Holbrook, Ich. S. C. 1860,24 : Labrax Uncatm Giiuther, i, 64.)

cc. Teeth on base of tongue in a single patch ; body oblong, compressed. {Lcpihema*

Kaf. )

831. R. chrysops (Raf.) GiW.— White Bass.

Silvery, tinged with golden below the lateral line and with reddish

above; sides with blackish or dusky longitudinal lines, 4 or 5 above

the lateral line, one through which the lateral line runs, and a variable

number of more or less distinct ones below it, the latter sometimes

more or less interrupted or transposed. Dorsal outline much curved

;

*Rafine8que, Ich. Oh. 1820, 23: type Perca chrysops. {Xenti, scale; ftrjtia, stair;

from " the scaly bases of the fins.")

Bull. Kat. Mus. No. IG 34
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second anal spine ^ length of head. Axis of body rather below the

middle of its depth. Head conical, slightly depressed at the nape.

Mouth small, nearly horizontal; maxillary reaching middle of pupil.

Head about 3^- in length; depth about 2i. Eye large, its diameter

equal to the length of the snout. D. IX-I, 14 ; A. Ill, 12 ; Lat. 1. 55.

L. 15 inches. Great Lakes, Mississippi Valley, and northward. A game

fish of some repute.

(Perca chry&ops Raf. Ich. Oh. 1820, 28: Lahrax multiUneatus Kirtland, Bost. Jour.

Nat. Hist. V, 21 : Boccus chrysops Gill, Proc. Acad. Nat. Sci. Phila. 1860, 11.3 : Lahrax

osculaUi, muUilineata, and notaia Giinther, i, 65, 67: Lahrax albidus Dekay, New York
Fauua, Fish. 1842, 13.)

11). No teeth on base of tongue; second anal spine enlarged; jaws equal; scales on

cheeks ctenoid ; dorsal fins somewhat connected, (i/orojic* Gill.)

d. Sides striped with black.

§32. R. iEB«erB'MptMS (Gill) J. & G.—YeUow Bass.

Brassy, tinged with olivaceous above ; sides with T very distinct lon-

gitudinal black bands, darker than in the other species, those below

the lateral line interrupted posteriorly, the posterior part alternating

with the anterior. Body oblong-ovate, with the dorsal outline much

arched. Head depressed, somewhat pointed, its profile concave. Eyes

large, their diameter equalling length of snout. Mouth somewhat

oblique, maxillary nearly reaching middle of orbit. Spines very robust;

second anal spine f length of head. Dorsal fins little connected. Head

3 in length; depth 2§. D. IX-I, 12; A. HI, 9 ; Lat. 1. 50. L. 1 fool.

Mississippi Valley, chiefly southward; north to Illinois.

{Lahrax chrysops Girard, U. S. Pac. R. R. Surv. Fish. 1858, 29 ; not Perca chrysops

Raf. : Morone interrupta Gill, Proc. Acad. Nat. Sci. Phila. 1860, 118.)

dd. Sides not striped with black.

833. R. aBUCricanus (Gmel.) J. & G.— TThite Perch.

Olivaceous ; sides silvery, with faint lighter streaks. Body oblong-

ovate ; dorsal outline much arched ; the head depressed above eyes,

and rather pointed. Mouth rather small, somewhat oblique, maxillary

nearly reaching the vertical from the middle of the orbit. Eye mod-

erate, its diameter about equal to length of snout. Spines strong, the

second anal spine nearly J length of head. Dorsal fins considerably

connected. Head 3 in length ; depth about 3. D. IX-I, 12; A. Ill, 9;

* GUI, Proc. Acad. Nat. Sci. Phila. 18C0, 116 : type Perca aviericana Gmel. Morone

Mitch. Rcpt. Fish. N. Y. 1814, 18; is properly a synonym o{ Perca. (Meaning, if any,

unknown.)
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Lat. 1. 59. Length scarcely a foot. Cape Cod to Florida, abundant,

ascending all streams coastwise.

(Perca americana Gmel. Syst. Nat. I, pars iii, 1308, 1789: Lahrax rufiis Storer, Hist.

Fish. Mass. 9: Morone americana Gill, Proc. Acad. Nat. Sci. Pliila. 1830, IIG: Perca mii-

cronata Kaf. Amei* Month. Mag. ii, 205: Labrax americaniis Holbrook, Ich. S. C. 5:

Lahrax ruj'us und paUidus Giinther, i, 65, 67.)

272.—STEREOLEPIS Ayres.

Jew Fishes.

(Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 28: type Stereolepis gigas Ayres.)

Body oblong, somewhat elevated, little compressed. Head robust,

the profile steeply elevated, the forehead broad and flattish. Edges of

preopercle and interopercle serrate, becoming nearly entire with age.

Crown, cheeks, and opercles scaly ; snout, preorbital, and jaws naked.

Scales small, not strongly ctenoid, their surface rugose with radiating

striae. Mouth large, wide, placed low ; lower jaw prominent. Maxil-

lary with a well-developed supplemental bone, extending to below the

eye. Preorbital wide, only the anterior edge of the maxillary slipping

nnder it. Teeth all villiform, in broad bands, on jaws, vomer, and pal-

atines. Branchiostegals 7. Pseudobranchiae very large. Gill-rakers

very strong. Dorsal fin with 11 low, stout spines, the last spines very

much shorter than the middle ones, and all depressible in a deep groove.

Anal fin similar to soft dorsal, with 3 low, stout spines ; caudal fin

broad, nearly truncate; pectorals moderate; ventrals long. Pyloric

cceca about 7. Size enormous, among the largest of Percoid fishes.

(<TT£:/)£</?, firm ; As-tc, scale.)

834. S. g^i$j^as Ayres.

—

Jew-fish; Black Sea Bass.

Brownish with largo black blotches, becoming with age nearly uni-

form greenish black; vertical fins in the young with a conspicuous

pule edge ; ventrals black. Body and head robust ; region from occi-

put to dorsal carinated. Soft parts of vertical fins scaly ; spinous part

naked ; first dorsal spine prominent, curved. Ventrals reaching vent,

one-fourth longer than the pectorals. Head 3; depth 3. D. X-1, 10;

A. Ill, 8; Lat. 1. 115. Pyloric cceca 7, long. L. 5 feet. Coast of

California from San Francisco southward, not rare.

(Ayres, Proc. Cal. Acad. Sci. 1859, 28: Stereolepis californicus Gill, Proc. Acad. Nat.

Sti. Phila. 1863, 330.)



532 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

273.—POL.VPRIOW Cuvier.

Stone Bass.

(Cavier, Regue Anim. ii, 1817 : type Pohjprlon cernium Val.)

Body robust, moderately elevated, covered with small, firm scales,

which extend on the vertical fins. Mouth large, the lower jaw pro-

jecting. Teeth in villiform bands on jaws, vomer, palatines, and

tongue. Preopercle serrate; orbital region with spinous projections;

a strong, rough, bony longitudinal ridge on the opercle. Dorsal fin

continuous, low, with 11 strong spines; caudal rounded; anal with

3 spines, the third the largest; ventrals large; pectorals short.

Spines of anal and ventrals somewhat serrate on the anterior edge.

Vertebrte 13 + 13. Pyloric coeca about 70. Branchiostegals 7. (-o/y?,

many; 7rpi6v, saw.)

835. P. oxygennus (Scliu.) J- & G.

—

Stone Bass; Wrcck-fish ; Ceniier.

Grayish brown, the caudal edged with white; young clouded with

light and dark. Body robust, somewhat compressed; the back ele-

vated. Mouth rather large, the scaly maxillary extending to opposite

the posterior margin of the eye ; lower jaw the longer. Supraocular

region, scapula, suprascapula, i^reoj^ercle, and a ridge on opercle spi-

nigerous. Anal spines short, serrate anteriorly, the third much the

longest. Head 3 ; depth 2^. D. XI, 12; A. Ill, 8; L. 6 feet. A very

large fish of the coasts of Southern Europe and Africa ; a single young-

specimen lately obtained in deep water by the United States Fish Com-

mission. It resembles Stereolepis, but is much rougher. •

{AmpMprion americanus Bloch & Schneider, 205, t. A7, 1801 ; erroneously ascribcrT to

America (Homew inejHuml): Epineplielus oxygeneios Bloch & Schneider, 301 : Pohjprion

cernium, Valenciennes, M6m. du Mus. xi, 265: Pohjprion cernium Cuv. & Val. iii, 21,pl.

42: Polijprion cernium QfMuihQV, i, 1G9: Polyprion cernium Bay, Brit. Fish. 17.)

274.—SERBAIVUS Cuvier.

Sea Bass.

(Cuvier &, Valenciennes, Hist. Nat. Poins. ii, 210, 1828: type Perca scriha L.)

Body oblong or moderately elongate, covered with rather small,

ctenoid scales. Scales of the lateral line quadrilateral or subtriangu-

lar, ctenoid. Head oblong. Mouth wide, oblique. Maxillary with-

out supplemental bone. Outer series of teeth more or less enlarged

and canine-like, the canines sometimes very small, sometimes largo,

commonly numerous and develoi)ed along the sides of the lower jaw,
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as well as along the frout ; teetli mostly fixed. Preopercle senate be-

hind ; opercle ending in 2 flat spines. Cheeks and opercles scaly. Gill-

rakers shortish, stout. Fins little scaly. Dorsal fin continuous or

emarginate, with 10 strong spines and 11-15 soft rays. Anal spines

well developed. Caudal tin lunate or truncate. Occii)ital crests little

developed. Pyloric cceca few. Vertebra? 10 + 14. Species very nu-

merous in warm seas. Several modern genera are here included, some

of which may perhaps merit restoration.

The typical species of Centropristis differs from Serranns scriha and

its relatives in numerous respects, notably in the scarcely difierentiated

canines, the broader bands of teeth, the broader head, the stronger

serrai on the oj^ercle, the rudimentary dor.sal groove and nearly naked

spinous dorsal (in Strranus proper, of which we have no typical species,

there is no trace of a groove and the dorsal is more scaly), the larger

scales, and the shorter soft dorsal. Each of these characters is shared

witli some of the species now referred to Serratius, and any line of divi-

sion of the two groups is simply arbitrary, at least until the species are

better known.

{Serran or serrano, a vernacular name; from the Latin serra, a saw.)

* CaiKlal trilobate or trifnrcate.

t Dorsal spiues simple. {Ccntroprlstis '^ Cnxier.)

836. S. atrarius (L.) J. & G.—Blade Fish; Black Sea Bass.

Dusky brown or black ; more or less mottled, with traces of pale longi-

tudinal streaks along the rows of scales
;
young greenish, often with a

dark lateral band, sometimes broken up, forming cross-bars ; dorsal flu

with several series of elongate, whitish spots, forming interrupted lines

;

other flns dusky, mottled. Bod}- ovate, robust, the back somewhat ele-

vated; axis of body below the middle of the dei)th. Head large, thick,

little comj)ressed, somewhat pointed ; top of head naked ; cheeks and

opercles seal}'' ; scales on cheeks in about 11 rows. Mouth oblique, low,

rather large, the ])reuuixillary below the level of the eye ; lower jaw

prominent ; maxillary broad, its upper edge anteriorly slipping under

the edge of the broad preorbital, which is nearly as wide as the eye.

Eye large, wider than interorbital space, less than snout, 4^ in head.

Gill-rakers long. Canines very small, scarcely difierentiated. Teeth

all fixed, the bands rather broader than usual. Dorsal spines rather

*Cuvier, Regno Aiiim. ed. 2, 1829: type Centropristts nigricans Cnv. = Perca airaria

L. (,);cVr/joj', spiue; npiorT^S, saw.)
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strong, not filamentous, the middle ones rather higher than the poste-

rior, wliich are considerably lower than the soft rays, the highest spine

as long as from snout to middle of eye. Anal short and high, its spines

graduated. Pectoral very long, 1^ in head, reaching vent. Yentrals

long, nearly reaching vent, inserted below front of base of pectorals.

Caudal slightly double concave ; fins little scaly, except at base 5 a rudi-

mentary groove at base of spinous dorsal, over which scales do not

pass. Head 22 ; depth 2|. D. X, 11 ; A. Ill, 7 ; Lat. 1. 50 ; coeca 4-7.

L. 12 inches. Cape Cod to Florida
;
generally abundant.

(Perca atraria L. Syst. Nat. : Centropristls nigricans Cuv. & Val. iii, 37 : Ccntropristis

atrarius Giinther, i, 86: Centropristis atratius Holbrook, Ich. S. Car. 42.)

tt Dorsal spines produced in long filaments. (Triloiurus* Gill.)

S37, S. trifeircus (Linn.) J. & G.

Grayish, with purple reflections; sides with C dusky gray vertical

bars meeting across the back; silvery below; head bronze, with blue

streaks in front of eye; dorsal shaded with olive, a large irregular

black spot near its middle ; dorsal filaments red. Body slender, little

elevated, subfusiform. Mouth large, nearly horizontal, maxillary reach-

ing to opposite middle of orbit. Preopercle finely and evenly serrated.

Most of the dorsal spines and the three lobes of the caudal produced

and filamentous. Head 3 ; depth about 4. D. X, 11 ; A, HI, 8 ; Lat. 1.

about 55. South Atlantic coast ; not very common.

{Perca trifurca Linn. Syst. Nat. i, 489: Ceritropristis trifurca Holbrook, Ich. S. Car.

1860, 49: Anthias fitrcatus Giinther, i, 9L)

** Caudal lunate or truncate.

t Serrae on lower limb of preopercle small, not antrorse.

a. Canine teeth small.

b. Dorsal fin continuous, none of the spines elevated.

c. Serraj at the angle of the preopercle forming one or two groups of

radiating spines; soft dorsal rather short. {Diplectrum t Holbr.)

83§. S. faseicularls Cuv. & Val.

—

Squirrel Fish; Sci-rano.

Brownish above, silvery below, sides marked with 7 or 8 longitudinal

dark-blue lines ; head marked with blotches and lines of dark blue

;

three or four distinct blue stripes across top of head ; two across pre-

orbital, the lower forked ; fins barred with blue and pale yellow. Body

elongate, not elevated. Head naked above ; mouth rather large, maxil-

lary narrow, nearly reaching posterior margin of orbit. Dorsal and

* Gill, Cat. Fishes East Coast N. Am. 1831, 30 ; not characterized: type Perca trifurca

L. (rpf??, three; Xofibi, lobe,; ovpa, tail.)

tHolbrook, Ich. S. C. ed. 1, 32, 1859: type Serranus fascicularis C. & V. (5r?,

two; TtXfjHTpoy, spur.)
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anal spines slender, rather low, the former continuous with the soft

rays; second anal spine small; caudal deeply emarginate; pectorals

shortish, reaching tips of ventrals. Serrre of preopercle forming two

diverging groups of long spines at its angle; lower limb of in'eoperclc

entire. Head 3; depth 4. D. IX, 12; A. II, 7 ; Lat. 1. about Go. West

Indies, north to South Carolina ; not rare.

(Cuv. & Viil. ii, 24"): f'enlropristis fascicularis Giintlier, i, 83: Diplectnim fascicidare

Holbrook, Icth. S. C. 18G0, :«">.)

cc. Serrse of pre.oporcTe simple. {UaVipcrca* Gill.)

d. Soft dorsiil of more than 13 rays.

839. S. sM5»ligarfiaas (Cope) J. «fe G.
•

Chocolate-brown; cheeks, interopercle, maxillary, and mandible with

a coarse network of white lines; yellowish below; body with 5 vertical

cross-bands, 2 on the caudal peduncle and 2 above anal fin; pectoral

and caudal with small brown spots; second dorsal and anal brown,

with rows of small white spots. Form elongate-oval. Ilead narrow,

conical; profile regular; mandible projecting; opercle with three points;

maxillary smooth ; cheeks and opercles scaly, tho.se on the latter minute

;

scales on the vertex ceasing behind posterior margin of pupil. Median

dorsal si)ines subequal ; median anal spines extending beyond base of

anal fin; caudal truncate. Teeth and armature of preopercle not de-

scribed, but doubtless much as in 8. atrarius. D. X, 14; A. Ill, 8;

scales 5.^48-18. Pensacola, Fla. [Cope.)

(Ceutropristis subligarius Cope, Proc. Acad. Nat. Sci. Pliila. 1870, .)

1)b. Dorsal fin emarj^inate, some of the anterior spines being elevated ; soft dorsal

long; preopercle simply serrate. {Paralahrax\ Girard.)

§40. S. claiJiratSls (Gr.l.) Steiud.—7?ocfc Bass; CabriUa.

Grayish green, with obscure, broad dusky streaks and bars, which

form reticulations on the sides ; sides often mottled or shaded with

bluish or yellowish, but usually without distinct spots; a broad dark

shade near axis of body, below which the color is nearly plain silvery

gray. Preorbital narrow, its least width slightly more than half the

diameter of the orbit. Maxillary broad, much expanded at tip, its

greatest width two-thirds diameter of eye. Gill-rakers rather long, 22

below the angle. Pectorals long, 1^ in head; ventrals If in head;

third, fourth, and fifth dorsal spines about equal, the second spine

*Gill, Proc. Acad. Nat. Sci. Phila, 186-2, 235: type Serranus bivittatus C. & V. (dX<:,

sea; Tekpxrj, perch.)

t Girard, Proc. Acad. Nat. Sci. Phila. 1856, 131: type Lahrax nebalifer CtvA.^^ Atrado-

pena and GoMoperca Gill, {napa, near; Xafipal, Labrax.)
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half the length of the third, the third less than length of snout and

orbit ; second anal spine longest. Toj) of head mostly naked ; a few

scales along the median line behind the pui^il. Head 3; depth 3|; eye

1| in snout. D. IX, I, 13; A. Ill, 7; Lat. 1. 73. L. 18 inches. Coast

of California; abundant southward.

(Lahrax clathrattts Grd. Proc. Acad. Nat. Sci. Phila. 1854, 143 : Paralabrax clatliratus

Grd. U. S. Pac. R. R. Surv. 34 : Paralabrax clatliratus Giinther, i, 62 : Atractoperca clath-

rata Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165.)

§41. S. ina.cca3oifa$ciaLtus Steindacliner.

—

CahriUa.

Olive brown, everywhere above thickly covered with dark hexagonal

or roundish spots, which cover more space than the ground color, the latter

forming reticulations around them ; spots on back more or less confluent,

most distinct and tinged with orange on sides of head, branchiostegals,

and base of pectorals ; about 7 oblique dusky cross-bars along the sides,

in which the spots are deeper in color and more confluent ; a bluish stripe

from eye across ch6eks ; lips plumbeous ; lower side of head yellow

;

spinous dorsal dusky, the membrane of third spine black ; soft dorsal

with bronze spots ; caudal with confluent dark spots at base and bronze

spots at tip ; other fins mottled with bronze and dusky. Preorbital very

wide, wider than eye ; maxillary narrow, reaching middle of pupil, its

width about half that of eye
;

gill rakers short, 14 below angle of arch

;

pectoral short, 1| in head; ventrals If; third and fourth dorsal spines

elevated, the second two- fifths the height of the third, which is longer

than snout and orbit ; second anal spine shorter than third ; top of head

scaled on the middle line to oijposite front of pupil, naked on sides; eye

half as long as snout. Head 3 ; depth 3. D. X, I, 14 ; A. Ill, 7 ; Lat.

1.90(72 pores). L. 12 inches. Coast of California, abundant from San

Diego southward.

(Steindacliner, Iclitliyol. Notizen vii, 969, 1868; Vaillant & Bocourt, Miss. Sci. au

Mex. iv, 72, 1874.)

§43. S. Bae9>eilifcr (Grd.) Steind.

—

Johnny Verde.

Greenish with irregular pale and dark mottlings and traces of dark

oblique cross-bars, the colors having a washed or faded appearance; fins

dull bluish black, mottled ; lower side of tail with wavy whitish streaks

;

under side of liead salmon color; jireorbital, suborbital, and cheeks pro-

fusely marked with round orange spots ; a dark streak downward and

backward from eye; caudal mottled. Preorbital very broad, its least

width about equal to the diameter of the eye; maxillary rather narrow,

half as broad as the eye, reaching middle of pupil
;
gill-rakers shortish,
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about 15 on lower jiart of arch; pectorals rather short, about | the

length of the head ; ventrals 2-2.J in head ; first 2 dorsal spines ^ery

short, the third very high, much higher than any of the others; second

spine one-third to one-fourth length of third, which is longer than

snout and orbit; second anal spine as long as third; top of head closely

scaled to beyond front of eyes. Head 2f ; depth 3J ; eye less than half

the snout. D. X, I, 14; A. Ill, 7; Lat. I. 80. L. 18 inches. Coast of

California, from Monterey southward ; abundant.

(Labrax nebulifcr GiTaid,Froc. Acad. Nat. Sci. Phila. 1854, 142 : Paralahrax nchidlfcr

Giranl, U. S. Pac. R. R. Surv. x, 33, jjI. xii: rarahibrax ncbiiUfer Glinthor, J,G'J; Steiu-

(lachuer, Icbthyol. Bcitriigo, iii, 1.)

tt Serne on lower edge of preopercle, large, spur-like, directed forward. {Plectropoma*

Cuvier.)

843. S. clBBorBirBJS (C. & V.) J. «& G.—Negrita.

Color uniform blackish, strongly tinged with violet; pectoral and

caudal yellow. Mouth rather large, the maxillary without supplemental

bone, extending to the front of the pupil; lower jaw projecting; nine

rows of scales on the cheek
;
preopercle finely serrate above, its lower

margin withseveral antrorse teeth. Body elevated, somewhat com-

pressed. Pectoral loug, extending beyond ventrals ; caudal forked ; sec-

ond and third spines of anal about equal. Head 2§ ; depth 2|. D.

X, 15 ; A. Ill, 7; Lat. 1. about G5. West Indies, north to Garden Key,

Florida.

{Plectropoma chlorurnm Ciiv. & Val. Hist. Nat. Poiss. ii, 406, 1828 : P. chloruriim-

Giinther, i, 167: P. chlornrum Vaill. &. Boc. Miss. Sci. Mex. iv, 104: Plcelropoman'igri-

caHs Poey, Memorias Cuba, i, 71, 1851: Hypoplectrus nifjricans Poey, Synopsis Pise.

Cubens. 290.)

275.—TRISOTROPIS Gill.

(Parepinephelus Bleeker.)

(Gill, Proc. Acad. Nat. Sci. Phila. 1865, 104: type Perca guttata Bloch.)

Characters of Upinephelus, except that the lateral crests on the cra-

nium arc well developed, like the median one. "This genus is recog-

nizable externally by its oblong form, the peculiar structure of the nos-

trils, the form of the fins, etc., but is more especially distinguished by

the development of the skull, which differs in a very marked manner

* Cuvier, Regne Aniui. ii, 142, 1829: tyyie Bodkin us maculntux Blocli. This group

has been separatcul from Serranus on account of the strong antrorse teeth of the lower

edge of the preopercle. It has been dividcMl by Professor Gill into several genera,

which have been adopted and defined by Professor Poi^y, but their necessity is not

evident. It is at best an artificial group, and some; of the current species (/'. a/rum,

etc.) heloug to Epinejihclua. {TtAf/x^poy, si)ur; itSiiia operculum.)
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from that of UpinepJwliis. * * * The skull diflfers from that of Upi-

nephelus by the wider interorbital area, the parallelism and continuation

of the lateral crests forward to the middle of the orbits inclosing an elon-

gated parallelogram, the surface of which, especially between the orbits,

is more uniform ; the absence of a frontal crest, the simple curvature or

straightness of the naso-vomerine ridge and absence of the angle at the

suture between the nasals and vomer."
(
Gill.) The species of this

group have the anal III, 11, or III, 12. They reach a very large size,

and are abundant in the tropical seas. ("/>^??, thrice; r,oo-j?, a keel, in

allusion to the presence of the three parallel elevated keels on the top

of the cranium, which distinguishes tbis genus from Epinephelus.)

844. T. brMMBaeaiS Poey.

—

Black Grouper; Ahadejo.

Clear brown, covered with spots of darker brown, irregular in size

and form; i)ectorals reddish; ventrals bluish; other fins dusky; max-

illary with a supplemental bone
;
preoperele sinuous ; third dorsal spine

not a third as high as the body; soft dorsal highest at its middle.

Head 3^ in total length ; depth about 4. Eye 7J in head. D. XI, 10

;

A. Ill, 11; Lat. 1. about 110; coeca 15. {Poey.) West Indies, north to

Virginia.

(Serranus brunneus Poey, Memorias Cuba, ii, 131, 1358; Goode & Bean, Proc. U. S.

Nat. Mus. 1879, 143.)

945. T. faBcatMS Foej.—Scamp.

Brown, with irregular darker spots, none on the head or belly
;
pec-

torals edged with blackish and orange. Body moderately compressed.

Maxillary reaching vertical from posterior margin of eye; lower jaw

much projecting beyond the ui^jier; upper jaw with teeth in a single

series, with a short band in front; 4 canines; lower jaw with teeth in

two series, and with several canines at the symphysis ; teeth on vomer,

in an angular patch; palatine teeth in a single series. Sixth dorsal

spine longest ; caudal deeply forked, the external rays nearly twice the

length of the middle ones. Head 2} ; depth about 3. D. XI, 17 ; A.

111,11; L. lat. 120; L. transv. f|. {Goode (& Bean.) West Indies, north

to Pensacola.

(Poey, Memorias, ii, 138; Goode & Bean, Proc. U. S. Nat. Mus. ii, 140, 1879.)

846. T. niicrolepis Goode & Bean.

Maxillary reaching perpendicular from posterior margin of orbit;

each jaw with two canines; upper jaw with an inner series of villiform

and an outer series of large slender conical teeth curved inward ; lower
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jaw vritli two series of conical teeth, the inner the hirgest and movable

;

fomer and i)alatines with verj- small villiform teeth. Preopercle with

fine denticulations on its posterior mar;:iu and some coarser ones at the

angle. Third and fourth dorsal si)ines highest, the first slightly higher

than the second. Color not described. Head 2i-2|; depth 3^. D.

XI, 18; A. Ill, 10; L. lat. 145; L. transv. |§. (^Goode & Bean.)

Western coast of Florida.

(Goode & Beau, Proc. U. S. Nat. Mus. ii, 1879, 141.)

2T6.—EPBlVEPfllELUS Bloch.

Groupers*] Merous.

(Blocb, Ichtli. 1793; Blocli & Schneider, Syst. Ichtb. 1801,299: iji^e Epinephelus ruher

Bloch.)

Body stout, compressed, covered with small ctenoid scales, which are

often somewhat embedded in the skin ;
75-140 in the course of the lat-

eral line ; scales of the lateral line triangular, cycloid ; soft parts of the

vertical fins generally more or less scalj'. Top of cranium narrow, with

the median crest only developed, the lateral keels being obsolete. Pre-

opercle moderately serrate behind, its lower limb nearly or quite entire,

rarely with an antrorse sjiine; opercle with two strong spines. Mouth

large ; maxillary with a well-developed supplemental bone. Canine

teeth few, large, in the front of the jaws; enlarged teeth of the inner

series of eachjaw depressible. Gill-rakers short. Dorsal spines usually

9 or 11, not filamentous, the last ones somewhat shorter than the middle

ones. Anal spines 3, the second usually the larger ; the number of soft

rays 7-9. Caudal fin rounded. Pyloric cceca usually few (usually 10-

20). Species very numerous, most of them of large size, abounding

in all the tropical seas, where they are among the most valuable food-

fishes. {i-cvB<peh)c;, cloudcd ; in allusion to a supposed adipose mem-

brane covering the eye.)

* Dorsal spines 11.

a. Pyloric coica lesH than 35. (Epinephclus.)

84^. -E. capreolus (Poey) J. & G.—Cahrilla.

Brown, everywhere covered with round dark spots regularly i)laced,

largest below, smallest near the dorsal fin, those below about as large

as the pupil; two larger black spots at base of spinous dorsal, partly on

the fin ; a few roundish pale spots on the body ; fins all spotted
;
pec-

*A corruptiou of the Portuguese name, Garrupa.
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torals and ventrals finely mottled, the pectorals with a narrow pale

edge. Body ovate, rather slender, the head long and pointed. Lower
jaw slightly projecting; maxillary extending nearly to the posterior

border of the orbit; four small canines in front of lower jaw. Pre-

opercle slightly emarginate, its edge finely serrate. Scales small, those

on cheeks, breast, and top of head very small. Caudal rounded; pec.

toral fin extending beyond tips of ventrals, to vent; second anal spine

rather strong. Head 2|; depth 3. ]:>. XI, 16; A. Ill, 7; Lat. 1. about 80.

Florida to the Caribbean Sea; abundant in the West Indies; an excel-

lent food-fish. The synonymy of this species is much confused, and the

name to be adopted is uncertain.

i^Perca maculata Blocli, Ichtb. 181, taf. 343, 1797; not HoUcenlrus maculatus Bloch,

Ichtb. taf. 242, which is also apparently an Epinephelus : 'i Sparus ailanticus Lac6p.
Hist. Nat. Poiss. iv, 158, 1802 (based on Bloch.): 1 Serranus impetiginosus Miiller »feTro-

schel, Schomburgk, Excurs. Barbadoet;. 665: ? Serranus maculatus and hnpetiginosus

Giiuther, i, 130, 142 : Serranus capreolus Poey, Memorias, ii, 145 : Serranus capreolus

Vaillant, Miss. Sci. au Mex. iv, 87.)

848. £. druBiaaaiond-liayi Goode & Bean.

—

Hind; John Paiv.

Color umber brown, everywhere densely covered with white stellate

spots except on the lips and belly ; about 40 of these between gill-open-

ings and base of caudal ; along the sides the spots often coalesce. Pre-

opercle evenly serrate. Eye G^ in head. Caudal truncate or slightly

emarginate. Head 2|; depth 2|. 13. XI, 16; A. Ill, 9 ; scales 32-125-

57. Gulf coast of United States. {Goode & Bean.)

(Goode & Bean, Proc. U. S. Nat. Mus. i, 174, 1878.)

849. E. morio (Cnv.) Gill.

—

Bed Grouper.

Brownish, marbled with ash; salmon color below; soft parts of the

vertical fins margined with blue. Body oval, compressed above; pro-

file oblique, gently curved; mouth terminal, large, somewhat oblique;

maxillary reaching beyond eye. Eye about as long as snout. Head

2i ; depth 3. D. XI, 17 ; A. Ill, 9 ; Lat. 1. 106 ; coeca 28. Atlantic coast,

chiefly southward.

{Serranus morio Cnv. & Val. ii,285: Serranus morio Giintber, i, 142: Serranus erythro-

gaster Holbrook, Icb. S. C. 1860, 34.)

850. E. nigritus (Holbrook) Gill.

—

Black Grouper; Jew-fish.

Bluish black above, lighter below; no red; no traces of markings on

body or fins. Body oblong, thick, tapering backward. Mouth large,

very oblique, lower jaw projecting. A sj^ine on the lower limb of the

preopercle in front of the angle. Head 2§; depth about 2f. D. X, 15;
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A. Ill, 9; scales 24-11.)-52. Gulf of Mexico, north to South Carolina;

reaches a weight of 300 pounds.

{Serrantm niijritus Ilolbrook, Icli. S. C. 18(50, 177: Serrantis nigritiis Giiuther, i, 134;

Goode & Beau, Proc. U. S. Nat. Mns. 1878, 182.)

aa. Pyloric cceca numerous (r^O-70). {Iljporihoduti* Gill.)

§51. E. niveatus (Cuv. & Val.) Poey.

Brownish olive ; sides with many large, light blue spots, which are

arranged in about 5 transverse rows ; a large quadrangular black spot

crossing caudal peduncle above and running down on sides to below

the lateral line. Body oblong, compressed, highest forwards; mouth

large, oblique, maxillary reaching beyond middle of orbit; lower jaw

slightly the longest; membranes of vertical fins scaled half way up;

second anal spine about as long as third and much stronger ; top of

head entirely scaled, except in front of nostrils. Eye large, as long as

snout. Head 2*; depth 2|. D. XI, 14; A. Ill, 9; Lat. 1. about 85.

West Indies to Florida ; accidental northward.

{Serranus nireatus Cuv. & Val. ii, 380: Serranus niveatus Glinther, i, 130: Hyporthodus

flavicauda Gill, Proc. Acad. Nat. Sci. Phila. 18G1, 98, from Newport, R. I.)

** Dorsal si)iues 9. (Bodianus\ Bloch.)

852. E. psmctatus (L.) J. & G.

—

Buttcr-fisli ; Xlfjger-fisli ; Coney.

Olivaceous jellow or red, covered with small, round, dark-edged

spots of blue ; one or two black spots on the tip of the chin and one

on the caudal peduncle ; colors brilliant and variable. Maxillary not

reaching posterior margin of eye ; eye 5J in head
;
preopercle finely

serrate; its lower limb entire; caudal truncate; skull channelled be-

tween the eyes, its upper surface smooth. Head 2f . D. IX, 15; A.

Ill, 9; Lat. 1. 85. Pyloric cceca 8. VertebrtB 10 + 14. {Giiuther.)

Size small ; flesh soft. West Indies, north to Florida Keys ; abundant.

(Perca punctata L. Syst. Nat. x, 291, 1758 : Serranus ouatalibi Cuv. & Val. ii, 381,

1829 (red variety): Serranus ouatalibi Giintlier, i, 120: Serranus guativereCnv. & Val.

ii, 383: Serranus carauno Cuv. & Val. ii, 383: Enneacentrus punctatus Poey, Rep. Fis.-

Nat. Cuba, 1868, 288: Enneacentrus punctatus Goode, Bull. U. S. Nat. Mus. v, 59.)

ayy.-PROitticROPS giii.

/Gill, MSS. ; Poey, Synopsis Piscium Cubensinni, 18{)8, 287 : type Serranus f/uasa Poey.)

" This genus has the characters of Epineplielus^ except the cranium,

which resembles that of Trisotropis by the great interorbital width.

*Gill, Proc. Acad. Nat. Sci. Phila. 18G1, 98: type Hyporthodus flavicauda Gill=;=jS«'-

ranus niveatus \\\\ . (uffo, below; opOo?, straight ; 65 ox;?, tooth.

)

t Bloch Ichthyol ; Bloch & Schneider, Syst. Ichth. 1801,330: type Bodianus guttatua

Bloch. (From Bodiano, a Portuguese uame of various similar fishes.)
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We may notice the eye well advanced. It further differs in the den-

tition and by the extreme division of its pyloric appendages. The teeth

are in a large band, a little narrower in the lower jaw ; the external

margin shows a row of teeth a little stronger, especially the two first,

but there are no differentiated canines ; the extreme inner series in front

has some stronger teeth. The palatine and vomerine teeth are in finer

bands. The cceca and their divisions are innumerable." {Poey.) Else-

where the cranium is described as short, broad, and flat, the occipital

crest very low. Size enormous, as in the genus Stereolepis. This genus

and Trisotro'pis should probably be considered as sections of JEpinepJie-

lus. {-po, before ;
/j.r/.poq, small ; wv, eye ; in allusion to the shortness of

the anterior part of the cranium, due to the advancement of the orbit.;

853. P. g'uasa. Poey.

—

Guasa.

Yellowish olivaceous, with numerous brown spots. Body more com-

pressed above than below. Mouth large, maxillary reaching beyond

the orbit; preopercle feebly serrated ; opercle with 3 flat points; fins

all very low, caudal rounded. Head 3^; depth 4. D. XI, 16; A. Ill,

8. {Poey.) West Indies, north to Florida ; reaches a weight of 400 or

500 pounds.

(Serranus guasa Poey, Mem. ii, 141, 1858.)

2?'§.—DUI.es Cuvier.

(Cnvier, R^gne Anim. ed. 2d, ii, 1829: type Dules auriga C. & V.)

Body oblong, ovate, compressed and elevated, covered with rather

large scales. Mouth large, the lower jaw projecting ; the maxillary

reaching to opposite the middle of the eye. Teeth moderate, the ante-

rior in the upper jaw enlarged, wide-set, but hardly forming canines.

Preopercle sharply serrate; opercle with 2 strong spines. Dorsal

with 10 spines, anal with 3; the third dorsal spine filamentous, the

second anal spine longest. Branchiostegals 6. Fishes of the warm
seas, sometimes entering rivers. (t?oD;.o<r, a slave ; the fish being under

the lash of the long dorsal spine.)

854. I>. aurig^a Cav. & Ya\.— Charioteer ; Coachman.

Yellowish gray, with two or three darker cross-bands and faint dark

longitudinal streaks. Opercle with two or three strong spines, the upper

one the largest; pectoral and ventral fins large; third dorsal spine fila-

mentous, reaching the middle of the caudal; caudal truncate. D. X,

13 ; A. Ill, 7 ; Lat. 1. 46. Vert. 10 + 14. Tropical parts of the Atlantic

;

said to have been taken on our coast.

'.Cuv. & Val. iii, 112; Gunther, i, 206.)
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2»9.—RHYPTICUS Cuvicr.

Soap-fishes.

Cuvier, Eegne Anim. ii, 1829: type ^ni/u'as sa^owacews Bloch «fc Schneider.)

Body oblong ^compressed, covered with small, smooth embedded scales.

Mouth oblique, rather large, the lower jaw prominent, the maxillary

with a supplemental bone, reaching to or beyond the pui)il
;
preorbital

rather narrow; no canines; broad bands of villiform teeth on jaws,

vomer, and palatines. Preopercle crescent-shaped, without angle or

serratures, i^-s margin with spinous teeth above. Opercle with spines.

Dorsal fin with two or three low stout spines, sometimes separated by

a notch from the soft rays ; anal fin without spine, or with an embedded

rudiment; caudal fin rounded behind. Ventrals small. Pectorals short

and rounded. Tropical seas. {iJUT.rty.6q^ washing; from the ''soapy"

skiu.)

a. Dorsal spines 2, more or less connected witli tile soft rays. {Promicropterus* Gill.)

8r'>5. R. inaculatus Holbr.

Olive brown above, with scattered whitish spots; below pale slate

color. Back regularly arched from snout to caudal fin. Mouth large,

maxillary extending beyond orbit; lower jaw longer than upper, and

projecting much bejoud it in closed mouth. Preopercle with 2 stout

spines; opercle with 3. Pectorals rather large. Vertical fins high.

Dorsal spines slightly connected with the soft rays. Head 3J; depth 3.

D. II, 25 ; A. 15. Xorth Carolina to the West Indies.

(Holbrook, Ich. S. C. 18C0, 42; Gunther, i, 173.)

856. K. decoraeiis (Gill) J. & G.

Brownish, irregularly maculated with light spots about as large as

the pui^il, these generally with a blackish centre; the spots are some-

times confluent and are most numerous on the sides. Eye equal snout,

51 in length of head. Head 3; depth 3^. D. II, 2G; A. 16. Tropical

seas; accidental at ^Newport, K. I. {GUI.)

{Promicropterus decoratus Gill, Proc. Acad. Nat. Sci. Phila. 1863, 164.

857. K. pi;uitosus Goode &, Bean.

Very light brown, with numerous small brown spots; the diameter of

the largest, one-third that of eye; these absent on abdomen and throat;

traces of light margins to the vertical fins. Upper jaw nearly reaching

•Gill, Proc. Acad. Nat. Sci. Phila. 1861, 53: type Ehypticus macuJatus Holbr.

(TT/ao, before; /uixpoi, small; Ttrepov, fin.)
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the vertical from posterior margin of orbit. One continuous dorsal;

dorsal and anal fins higher posteriorly, the longest rays reaching base

of caudal. Eye twice the length of snout. Head more than one third

length of body; depth ^. D. II, 27; A. 15; Lat. 1. 90; L. transv. -3%.

{Goocle & Bean.) Key West, Fla.

(Goode & Bean, Proc. U. S. Nat. Mua. ii, 341, 1879.)

Family LXXXVII.—PEIACANTHID^.

{The Big Eyes.)

Body oblong or ovate, compressed, covered with small, firm, rough

scales; all parts of the body and head, even the snout and maxillaries,

being densely scaly. Head deep. Mouth large, very oblique, the lower

jaw prominent. Villiform teeth on jaws, vomer, and palatines, none on

the tongue. Premaxillaries protractile. Maxillary broad, without sup-

plemental bone, not slipping under the very narrow preorbital. Eye
very large, forming about half the length of the side of the head.

Posterior nostril long, slit-like. Preopercle more or less serrated, one or

inore strong spines at its augle; operculum very short, endiug in two or

three points behind. Gill-membranes separate, free from the isthmus.

Pseudobranchiee large. Gills 4, a slit behind the fourth. Gill-rakers

long. Branchiostegals 6. Lateral line continuous. Dorsal fin continu-

ous, with about 10 spines, which are depressible in a groove; anal spines

3, the soft part long, similar to the soft dorsal; ventrals large, thoracic,

I, 5; pectorals small, rounded; caudal fin truncate or lunate. Spines

of fins generally rough with small serrae. Air-bladder large. Pyloric

coeca few. Small carnivorous fishes of the tropical seas; mostly rose-

colored in life. Genus 1; species about 20.

{Percidce, group Priacanthina Giinther, i, 215-22L)

2§0.—PRIACAIVTHUS Cuiver.

Big Eyes.

(Cuvier, R^gne Auim. ii, 1817: type Pnacantlms macft-ophtlialmus Cuvier.)

Characters of the genus included above. {-pt(ov, saw; axavOa, spine;

from the serrature of the spines.)

a. Body more than twice as long as deep; scales small. (PriacantJius.)

§5§. P. ma-iTophtiiaBtnsis Cnv. & Ya,l.~Big Eye.

Uniform red, fins edged with dusky. Body oblong, compressed, but

little elevated. Gape of mouth subvertical, maxillary passing front of
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eye. Head completely scaled. E^^e about one-half length of head, more

than G times width of preorbital. Ventrals long, reaching front of anal

;

j)ectorals small, not longer than eye. Lateral line following the curve of

the back. Head 3^; depth 2'|. D. X, 14; A. Ill, 15; Lat. 1. 85. West

Indies; occasional on our coast.

(Cuv. Sl Val. iii, 95; Giiuther, i, 215.)

aa. Body not twice as long as deep; scales large. {Pseudopriacanthiis Bleekcr.)

§59. P. alius Gill.

Xearly uniform orange-red in life; vertical fins dotted with black;

ventrals black. Body oblong, compressed and elevated. Profile very

oblique; snout extremely short; gape of mouth very oblique, maxillary

reaching to below orbit. Eye about one-half length of head. Spines

stouter than in P. macrophthahnus. Scales much larger and rougher.

Lateral line running obliquely upwards in front, tben abruptly turning

downwards. Ventrals large, extending beyond origin of anal. Pre-

oi)ercle and opercle coarsely serrate at angle and on lower limb ; angle

of preopercle with 2 spines, upper limb simply roughened. Caudal fin

rounded. Head 2^; depth IJ. H. X, 11; A. Ill, 9; Lat. 1. 45. Coast

of New England ; not common.

{Priacanthus altus Gill, Proc. Acad. Nat. Sci. Pliila. 1662, 132.)

Family LXXXVIII.—SPARID^.*

{The Sparoid Fishes.)

Body oblong, more or 1 ss elevated, covered with moderate-sized ad-

herent scales, which are generally more or less strongly ctenoid, some-

times almost cycloid ("sparoid"). Head large, the skull often with

traces of the cavernous structure seen in Sciceiiidce. Xo suborbital stay.

Mouth moderate or large, terminal, low, nearly horizontal. Premaxil-

laries protractile; maxillary without supplemental bone, for its whole

length, slipping into a sheath formed by the edge of the broad preorbital

;

teeth villiform, cardiform, incisor-like or molar ; canines sometimes pres-

ent ; vomer, palatines, and tongue with or without teeth
;

gills 4, a large

slit behind the fourtli
;
pseudobranchise large; gill-rakers moderate;

branchiostegals 4-7
;
gill-membranes separate, free from the isthmus.

Edge of preopercle serrated or entire ; opercle usually without spines

;

sides of head generally scaly. Dorsal fin continuous or deeply notched,

* Including 87 Pristipomaiidcv, and 88 Sparidw of the artilicial key to families, on

page 77.

Bull. Xat. Mus. Xo. IG 35



546 CONTEIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

the spines strong, usually depressible into a groove. Anal fin similar to

soft dorsal, with 3 spines. Ventrals thoracic, I, 5, commonly with an ac

cessory scale-like appendage. Caudal fin rounded or forked. Lateral

line continuous, not extending upon the caudal fin. Pylorit coecafew or

many. Air-bladder present, usually simple. Genera 55; species about

450, abounding in the seas of temperate and tropical regions. Those

with incisor teeth only are chiefly herbivorous, the others carnivorous.

The three principal subdivisions given below have been often taken as

separate families.

{_Sparidie, Pr'istipomatidoi and Percidce pts. Guntberj i, 175-211, 272-339, and 412-499,

exclusive of certain genera.)

a. Teeth all conical and pointed ; no incisors nor molars, preopercle senate
;
pyloric

cceca few; carnivorous.

h. Vomer with teeth,

c. Dorsal fin deejily emarginate ; teeth all villiform, in narrow hands. (Xenich-

thyince) Xenichthys, 281.

cc. Dorsal fin continuous ; canines more or less developed. (Lutjanhia'..)

LUTJANUS, 282.

ib. Vomer, palatines, and tongue toothless.

d. Dorsal fin continuous,

e. Caudal fin Innate or forked; profile convex. {Pristipomatmce.)

f. Mouth small ; dorsal and anal fins naked or scaly at base only.

POMADASYS, 283.

//. Mouth large ; soft parts of dorsal and anal densely scaly throughout.

DiABASis, 284.

ee. Caudal fin convex
;
profile concave. (Lohothiw.)

h. Jaws with bauds of villiform teeth, in front of which are a series of

larger ones ; no teeth on vomer or palatines.

LoBOTES, 285.

aa. Teeth on the sides of the jaws molar
;
jireopercle entire

;
pyloric cceca few ; no teeth

on vomer, palatines, or tongue; carnivorous. {Sparina',.)

j. Front teeth conical, not at all compressed Sparus, 28C.

jj, Front teeth compressed, iucisor-like Diplodus, 287.

aaa. Teeth in front incisor-like ; no molars
;
pyloric cceca many ; herbivorous.

m. Vomer toothless ; fins mostly scaleless. (Girellince.)

n. Incisors trifid; cheeks scaly; opercles naked; dorsal

spinesl4orl5 Girella, 288.

mm. Vomer with teeth; soft fins densely scaly ; incisors lanceo-

late. {Pimelepterince)

0. Incisors with horizontal backward-projecting roots, the

band ofsmall teeth behind them narrow.

PlJIELEPTERUS, 289.

00. Incisors without evident roots, the band of small teeth

broad ; soft dorsal and anal many-rayed, much longer

than spinous dorsal ScoRPis, 290.

281.—XENICHTHVS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 82 : type Xenichthijs xanti Gill, from Lower

California.)

Body moderately elongate, subfusiform, compressed ; head conic, little

compressed; eyes large, anterior; preorbital rather narrow, oblique;
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preoperculura pectinate behind ; mouth rather small, very oblique ; chin

much projecting, a pore on each side of it at the symphysis ; teeth very

small, recurved, in narrow bands in each jaw; vomer with a rhomboid

patch of very minute teeth
;
i)alatines nearly toothless ; tongue slightly

rough 5 branchiostegals 7 ;
pseudobranchijB jiresent; scales small, firm,

ctenoid; lateral line continuous ; dorsal fins separate or connected by

a low membrane; the first received into a groove, and composed of

about 10 slender but rigid spines ; second dorsal low ; anal fins with 3

graduated spines and 10 to 20 rays ; caudal fin emarginate, with rounded

lobes; ventrals with a pointed axillary scale. Pacific Ocean. {U><>',

strange ; i/Oh^, fish.)

a. Anal fiu not elongate.

860. X. callforniensis Steindacliner.

Silvery, with continuous dusky stripes along the rows of scales on the

upper half of the body, 3 above the lateral line, 4 or 5 below. Body

oblong, not elevated nor much compressed ; mouth moderate, terminal,

very oblique, the lower jaw strongly protruding; premaxillary in front

above the middle of the large eye; maxillary not very broad, reaching

opposite front of pupil ; eye 3i in head, longer than snout. Teeth in

jaws villiform, in a very narrowband; on the vomer scarcely appreciable;

edge of preopercle finely serrate ; no opercular spine ; ventrals with a

large accessory scale
;
gill-rakers very long and slender; pseudobranchife

large; scales small, firm, quite rough, covering the top of the head,

cheeks, and most of the preorbital, which is rather narrow ; soft parts

of vertical fins well scaled ; spinous dorsal depressible in a groove, the

spines stift"; the two dorsals almost separate; second spine highest, the

others regularly shorter ; soft dorsal low; caudal forked; second and

third anal spines high. Pectoral falcate, f length of head, reaching be-

yond the tips of the rather short ventrals. Head 3J ; dex^th 3 J. D. IX-

I, 12 ; A. Ill, 10 ; Lat. 1. 52. Pacific coast, from San Diego southward.

Here described from specimens collected by Dr. Streets at Oerros Island.

(Steindacliner, Icbth. Beitriige, iii, 3, 1875; Streets, Bull. U. S. Nat. Mus. vii, 49.)

2§2.—L.UTJANUS Block & Schneider.

Snappers.

(Mesoprion CiwicT : Dwtcojje Cuvier : Genijoroge Cantor.)

(Bloch & Schneider, Systema Ichthyol. 1801, 324: type Luljanus luljanusBl. &Schn.)

Body oblong, compressed, the back somewhat elevated ; head long

;

mouth large, the jaws with bands of villiform teeth, besides which are
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usually au outer series of larger teeth in each jaw, and 2-4 stronger teeth

or canines in the front of the upper iaw ; vomer with villiform teeth ; villi-

form teeth on the palatines and in one or more patches on the tongue

;

preopercle sometimes with a notch posteriorly, into which a knob on the

interopercle fits {Diacope); posterior limb of preopercle finely serrate

;

gill-rakers moderate, strong; branchiostegais 7; vertical fins not much

scaly; dorsal spines 10-12; caudal lunate or forked. Vertebra 10 + 14.

Species very numerous, in all warm seas. [Luijang, the Japanese or

Malayan name of some of the species.)

a. Caudal fin deeply forked, the lobes atteuuate. (Oci/iirus" Gill.)

861. L>. meSa»iHr«s (L.) J. & G.

Olivaceous, with oblique streaks above the lateral line, and some

shining golden longitudinal bands on the side; no axillary spot nor

lateral blotch ;
fins chiefly yellow, the caudal not black. Body elongate,

compressed; head pointed; lower jaw prominent; upper canines well

developed
;

preopercle without distinct notch ; maxillary reaching to

front of jiupil ; eye large, nearly as long as snout, 3J in head ; top of

head with a sharp keel ; spines rather slender
;

pectorals reaching past

tips of ventrals; anal spines graduated, short; caudal deeply forked,

the inner rays less than half the length of the outer. Head 3 ; depth

3. D. X, 13 ; A. Ill, 9 ; Lat. 1. 51. West Indies, north to Florida.

(Perca melanura L. Syst. Nat. (after Catesby) : Sparus chrysurus Blocb, Icbth. taf. 26'2

:

Memprion chrysurus Cnv. & Val. ii, 459: MesojM'ion chrysurus GiintheT, i, 186: Ocyurus

vieJanurus Goode, Proc. U. S. Nat. Mus. 187'J, 114.)

aa. Caudal fin lunate.

b. Vomerine teeth forming a cross-shaped or anchor-shaped patch ; canines well

develoxied. {Lutjanus.)

SGd. Li. caxas (Bloch & Schn.) Poey.— Telling ; Gray Snapper.

Greenish olive, each scale with a brown spot, these sometimes con-

fluent, forming narrow bands extending likewise across the vertical

fins ; usually a narrow blue stripe on preorbital and cheeks
;
young

sometimes barred and with the fins dark-edged ; no lateral blotch. Snout

long and sharp ; mouth moderate, maxillary reaching front of pupil ; eye

large, shorter than snout, 3^ in head. Cheeks with about 6 rows of

scales
;
preopercle with a slight notch at the tip of the interopercle

;

teeth strong; canines in Upper jaw well developed; tongue with a sin-

*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 236: tj-pe Sparus chrysurus Bloch. {ooxvi,

swift; dvpd, tail.)
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gle patch of teeth; nostrils oblong; gill-rakers shortish; spines strong;

second anal spine little enlarged. Head 3 ; depth 2^. D. X, 14 ; A.

Ill, 8; Lat. 1. 48, New York to South America; common southward.

(Spar us caxis liloch «fc Scbueider, Ib'Ol, 284: Mesoprion griseus Cuv. & Val. ii, 4G9:

Mesoi^rioti grisenn Giiutber, i, 194 : Neonuvnis emarfjiuatus Girard, U. S. Mex. Bound.

Siirv. Ichth. 16; Foey, Rei)t. Fis.-Nat. Cuba, 18(57, 2G9.)

863. L, b9ackfOB-<li Goode »fc Beau.

—

Ecd Siiajjjycr.

Uniform rose-color; lighter below and on centres of scales; belly sil-

very ; axil of pectoral dark. Body much comjiressed. lower profile much

less arched than the upper. Preopercle tinely serrated, the denticula-

tions coarser at the angle; a slight emargination above the angle, in

which is received a slight elevation on the interopercular bone. Maxil-

lary reaching the orbit. Lingual teeth in two patches, the anterior

cordate; canines strong, two in front of apper jaw larger than others.

Anterior nostril round, posterior oblong. Pectorals elongate, reaching

past the long ventrals nearly to anal. Third anal spine slenderer and

slightly longer than the second. Caudal fin forked, the middle rays two-

thirds as long as the external ones. Eye about 7 in head, two-thirds

width of preorbital. Head 2f; depth 2f. D. X, 14; A. Ill, 0; L. lat.

50; L. transV. j^. Coast of Florida; a large and beautiful species, be-

coming important as a food-fish.

(Goode & Bean, Proc. U. S. Nat. Mus. i, 176, 1878.)

S64. Li. stearnsi Goode &, Bean.

Scarlet below, shading into reddish or purplish brown above
;
plum

color on sides and top of head; below lateral line the posterior half of

the exposed portion of the scales white tinted with scarlet; the basal

portion reddish and much darker; lower side of head light scarlet; ver-

tical fins darker than body; pectorals and ventrals white-roseate. Head

3 in length; depth 3. D. X, 14; A. Ill, 8; L. lat. 45; L. transv. -^V

{Goode <£• Bean.) Pensacola, Fla.

(Goode & Bean, Proc. U. S. Nat. Mus. i, 179, 1878.)

hh. Voniorine toctb in a dianiond-sbaped patcb ; canines feeble. {Rhomhoplitcs* Gill.)

863. L. uuroa'llbciis (Cuv. & Val.) Vaillant.

—

Mangrove Snapper; Bastarp

Snapper.

Yermilion-red above, rosy below; sides with oblong irregular yellow

spots; dorsal and pectoral fins red; ventrals an<l anal lighter. Bod}-

*Gil], Proc. Acad. Nat. Sci. Phila. 1862, 237: type Ctntroprisiia aurorvhens C. & V.

(pofifio?, rbonil) ; linXiTrj'^, armed ; in allusion to tbe form of tbe pateb of teetb on tlie

vomer.

)
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oblong-elliptical, moderately comiiressed, not elevated. Mouth mod-

erate, without distinct canines. Tongue with a large oval patch of

teeth, besides which are 5 or 6 smaller patches. Nostrils round, near

together. Preopercle finely serrate, its notch obsolete. Gill-rakers

very long and slender. Dorsal spines rather slender ; second anal spine

a little longer than the third; caudal fin.lunate, its lobes not attenuate.

Head 3i; depth 3. D. XII, 11; A. Ill, 8; Lat. I. 54. L. 1 foot. West
Indies, north to South Carolina and Florida.

iCentrojyrlstes auroriihens Cuv. & Val. iii, 45: Mesoprion auroruhens Giiuther, i, 207:

Centropristcs auroruhens Storer, Mem. Am. Acad. Arts & Sci. 184(5, 288 : likomhoplites

auroruhens Goode & Bean, Proc. U. S. Nat. Mus. 1879, 130.)

• 283.—POMADASYS Lac^pede.

{Pristipovia Cuvier.)

(Lac(?pede, Hist. Nat. Poiss. iv, 515, 1802: type Scicena argentea Forsk.)

Body oblong or ovate, somewhat compressed, the back elevated or

not; mouth small, terminal, low; the maxillary usually not extending

to opposite the eye, its tip not reaching the posterior edge of the broad

preorbital; premaxillaries very protractile; teeth on jaws only, in villi-

form bands, the outer series usually more or less enlarged; a central

groove behind the symphysis of the lower jaw; branchiostegals 7;

cheeks and opercles scaly; preopercle rather finely and evenly serrate;

scales moderate, few, if any, on the dorsal and anal fins ; dorsal spines

mostly 12, strong; g ill-rakers feeble ; caudal forked. Species numerous

in all warm seas; the range of variation in form is very great in this

genus. {-w/j.a, operculum; dacruq, rough.)

a. Outer teeth considerably enlarged, cauine.like. {Conodon* C. & V.)

865. P. BSoMSis (L.) J. & G.

Body with 8 yellowish brown cross-bauds; dorsal spines silvery.

Form rather slender; the head conic, somewhat pointed, the lower jaw

l)rojectiug; mouth moderate, low, oblique; a series of short, stout canines

outside the usual baud of villiform teeth
;
preopercle strongly serrate,

with two spinous teeth at the angle, the teeth behind directed upward;

chin with a central groove; pectorals narrow, not reaching as far as tips

of ventrals, about to vent; second anal spine very long and strong,

higher than the soft rays; caudal almost truncate. Air-bladder with

* Cuvier& Valenciennes, Hist. Nat. Poiss. v, 156: type Conodon antillanus C. & V.=:
Scicena plumieri Blocb. {xovo<;y cone; oSoav, tooth.)
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two short horns in front. D. XII, 13; A. III. 7; scales 6-54-13. West

Indies, north to Texas.

(Pcrca noblHs L. Syst. Nat. : Sclwna plumieri Bloch, Ichtli. vi, GG, taf. 306 : Conodon

pliimieri Giinther, i, 304: Conodon antillanus Cuv. & Val. v, 15G.)

art. Outer tooth moderately enlarfjetl, not canino-like.

b. Anal spines graduated. (Orthopristiti* Girard.)

S67. P. fulvoiuaculatus (Mitchill) J. «fe G.—Sailor's Choice; Ho(j-fish.

Light brown, silvery below; sides with numerous orange-colored and

yellow spots ; those above the lateral line in oblique series, those below

in horizontal rows; vertical fins with similar spots; head bluish, with

yellow spots ; angle of mouth and gill-membranes with orange. Body

oblong, compressed, not much elevated. Head long. Snout conic.

Mouth low and small, the maxillary barely reaching to the nostrils.

Outer teeth slender and rather short. Eye high, 4i in head, nearly

midway in its length, its diameter f depth of the broad preorbital.

Dorsal and anal entirely naked, with a sheath of scales at base; anterior

spines of dorsal higher than the posterior, which are lower than the soft

rays; anal si)ines short, graduated; pectoral moderate, reaching past

tii)S of ventrals; caudal forked, the upper lobe the longer. Head 3^-;

depth 3. D. XII, 10; A. Ill, 12; Lat. 1. 75; pyloric coeca 0. L. 1 foot.

Atlantic coast, from New York southward ; a food-fish of some import-

ance.

{LahruH fuh-omnciilatus Mitch. Trans. Lit. & Phil. Soc. N. Y. i, 406, 1815: Ilmnulon

fuIromacitlatiDn DcKay, New York Fauna, Fish. 84: Pristipoma fulvomaculutum Giin-

ther, i, :501: Pristipoma fulvomaculatiim Holhrook, Ich. S. Car. 157.)

868. P. faKcisitus (Cuv. & Val.) J. & G.

Sides with irregular dark cross-bars; a dark streak on the upper half

of the operculum, extending on the sides; dorsal tin with two or three

series of rounded brown spots. Eye 5 in liead. Dorsal fin nearly even,

its spines rather slender; caudal emarginatc; third anal spine thinner

and longer than the second. Head 3; dei)th 3. D. XII, 10; A. Ill,

13; Lat. 1. 75; cceca C. Gulf of Mexico, north to Louisiana. {Giinther.)

{Pristipoma fasciaimn Cuv. & Val. v, 285: Pristipoma fasciatum Giinther, i, 301.)

bl>. Second anal spint; larger than tliird. {Pomadasys.)

869. P. <1avi<l<^oni (Steindachnor) J. & G.

—

Sargo.

Grayish silvery, dark above, with many dark points; a very distinct

black cross-band on back and sides, from between the fifth and seventh

* Girard, IT. S. Mex. Bound. Surv. Ichth. 1859, 15: ty])G Orthopriatis duplex Grd. =
Labrus fulvomaculatus Mitiili, (o/jOoS, erect; itfjiCrii, saw.)
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dorsal spiDCS to opposite the lower edge of the pectoral; edge of opercle

and base of pectoral black; fins otherwise dull yellowish. Body ovate,

compressed, much elevated; a regular and steep curve from suout to

dorsal. Mouth small, terminal; maxillary not reaching front of eye.

Preorbital about as wide as eye, which is 4 in head. Outer teeth dis-

tant, little enlarged. Gill-rakers moderate. Membranes of dorsal and

anal somewhat scaly; dorsal fin deeply emarginate; second anal spine

longer and stronger than third; pectoral long, reaching vent; caudal

forked, the upper lobe the longer. Head 3f ; depth 2|. D. XII, 14;

A. Ill, 10; scales 10-56-22. L. 12 inches. Pacific coast, from Santa

Earbara Islands southward.

{Pristlpoma davidsoni Steindachner, Iclitbyol. Beitriige, iii, 6, 1875.)

870. P. vargiBaBCMS (Liuu.) J. & G.

Golden olive above, silvery below, a dusky oblique bar running from

nape forward through eye, and another running vertically downwards

from beginning of dorsal; behind this are several narrow longitudinal

stripes of bright light blue edged above and below with black. Body

ovoid, compressed, and much elevated. Profile very steep. Mouth

small, oblique ; maxillary scarcely reaching front of orbit; outer teeth

rather strong. Eyes rather large. Second anal spine very strong,

longer than soft rays; pectoral long, reaching anal. Head 34; depth 2^.

D. XII, 17; A. Ill, 9. South Atlantic coast of United States to Lower

California.

(Sparus rirgmicHS Linn. Syst. Nat. : rrisiipoma virgivicum Giinther, i, 288: Anisofre-

mu8 virf/inicvs Gill, Proc. Acad. Nat. Sci. Phila. 1861, 106: Animtremun twniatus Gill,

Proc. Acad. Nat. Sci. Phila. 1831, 107.)

§71. P. MMuaeattas (C. & V.) J. & G.

Body rather deei) ; snout obtuse, shorter than eye, which is one-third

length of head; mouth narrow, the maxillary reaching front of eye;

preopercle serrulate, the teeth, at the angle stronger; dorsal spines

strong, the third spine longest, half length of head ; second anal spine

extremely strong, much longer than dorsal spines; vertical fins scaly

half their height; caudal emarginate. Two parallel brown bands on

each side, one above the lateral line, the other from the eye to a brown

spot at the root of the caudal; adults becoming uniform in color; fins

blackish. Head of (in total, with caudal) ; depth 2|. D. XII, 17 ; A.

111,8; scales 9-50-14. {Giinther.) Trojjical America, on both coasts,

north to San Diego.

(Priiitipoma hilineatum and melavopferum Cuv. & VaL v, 271,273; Pristipoma melan-

optcriun Giiuther, 1, 287: Frist':2)oma mdav.opterum Steind. Iclith. Beitr. viii, T), 1879.)



88. SPARIDiE DIABASIS. 553

284.—DIABASES Desmarest.

Red Mouths.

{Ihvnuilod Cuvicr.)

(Dcsmarest, Premiere Decade Ichtb. (If^l8): type Diahasls parraiTici^m.)

Body oblong, usually more or less elevated; mouth wide, the maxillary

very long, reaching usually to below the eye, its tip extending to the

posterior end of the preorbital; no teeth on vomer or palatines ; teeth

of the jaws conical, the outer series stronger, curved ; lips and inside of

the mouth commonly bright red in life ; soft parts of the vertical fins

completely covered with scales ; a marked angle formed at the junction

of the spinous and soft parts of the dorsal ; second anal spine enlarged,

generally larger and longer than the third; caudal forked. Species

very numerous, [dtdfiafftq^ a crossing; the allusion not evident.)

* Sides of the head with blue stripes.

872. D. foranostas (L.) J. &. G.—Black Grunts.

Brownish above, sides lighter; top and sides of head with very many

(12 or more) narrow wavy longitudinal lines of dark blue, whicli do not

extend on the trunk ; G or more of them on preorbital ; fins dusky, with

a more or less api>arent bluish tint ; a red blotch at angle of mouth, ex-

tending forward on lower lip. Body oblong, compressed and elevated,

highest at origin of dorsal fin; profile very convex to front of eye,

where the long, compressed snout forms an angle with it. Eye posterior

and high up ; 2 in snout, 4 in head. Mouth large ; maxillary reaching

front of orbit. Snout with a few scattered scales. Second anal spine

much enlarged. Head 2% ; depth 2|. D. XII, 17
; *A. Ill, 9 ; Lat. 1. 55.

South Atlantic coast of the United States and southward.

{Perca formoxa Linn. Syst. Nat.: Ham vion form ontim Glintber i, 305: Emntdon arcu-

atum Cuv. & Val. ix, 481: Ha'mulon a>0M«/ttm Holbrook, Ich. S. C. 1860, I2i.)

** Sides of head without blue stripes.

a. Body not striped.

873. D. chrysopterBBS (Linn.) J. & G.

Light brown above ; sides brilliantly silvery ; mouth red posteriorly,

white in front. Body with general form of preceding, but the back less

elevated, the profile being nearly straight. Scales of the ])ectoral region

not largei^ than the others. Head 2-i; depth 2^. D. XIII, 14; A. Ill,

10; Lat. 1. about 55. {Uolhroolc.) West Indies, north to South Carolina.

(Perca chrnHoptera Linu. Syst. Nat. : HwmnJon ckrysopterum Giinther, i, 313: Hwrnulon

chrysopterum Holbrook, Ich. S. C. 1860,121.)

aa. Body striped or banded.
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§74. D. fremcbundus (Goode & Bean) J. &, G.

Pale, with a pair of bands as broad as the pupil extending from the

snout, where they unite, following the dorsal line at a distance about

equal to their own width, and connecting with the same at the end of

the base of the second dorsal, where they reunite ; a second broad pair

of bands extending from the snout through the middle of the eye, in a

straight line below the lateral line to the base of the caudal; traces on

the head of a pair of narrower bands between the two other pairs ; a

single stripe on the mesial line of the body, from a point in advance of

the eyes to the region of the dorsal ; a very prominent blotch at base of

caudal fin; maxillary extending beyond front of orbit ; dorsal fin mod-

erately notched, the fourth spine the longest; second anal spine very

strong and longer than the fourth dorsal spine, also longer than the

third anal spine ; scales very large, irregularly arranged. Head 3

;

depth 3. D. XI, I, 15; A. Ill, 8; L. lat. 50; L. transv. -:,% {Goode

& Bean.) Clear Water Harbor, Florida.

{Hcemulon fremehundum Goode & Bean, Pioc. U. S. Nat. Mus. ii, 340, 1879.)

875. I>. trivittatus (Blocli & Sclin.) J. & G.— White Grunt.

Greenish olive, sides with about 4 distinct brownish or yellowish

longitudinal streaks running up on sides of head ; the two middle ones

broader and golden, running from the eye and muzzle below the lateral

line; lips and mouth brilliant red; dorsal and caudal fins grayish brown.

Body rather elongate, fusiform, compressed and but little elevated ; snout

sharp; mouth moderate, somewhat oblique, the narrow maxillary reach-

ing beyond front of orbit ; eye as long as snout ; second and third anal

spines of nearly equal length, the second the stronger. Head 3J ; dt'pth

3J. D. XIII, 14 ; A. Ill, 8 ; Lat. 1. 70. South Atlantic coast of United

States and southward; well distinguished from the other American

species by its slender form.

( Grammistes trivittatus Blocli & Sclineider, 1801, 188 : Serranxs eapeuna Liclit. Berl. Ab-
Laudl. 18'20, 288 : Ilwmulon quadriUneatmn Giintlier, i, 316 : Ilwmylam eapeuna Goode,

Bull. U. S. Nat. Mus. v, 53.)

2§5.—LrOBOTES Cuvier.

(Cuvier, Rfegne Anim. ed. 2, ii, 1829: type Lobotes erate CvL\iex z:^ Holocentrus suri-

namensw Bloch.)

Body oblong, compressed and elevated, covered with moderate-sized,

weakly ctenoid scales; profile of head concave, the snout prominent;

mouth moderate, oblique, with thick lips ; upper jaw very protractile,

the lower the longer; jaws with narrow bands of villiform teeth, in
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frout of wliicli is a row of larger conical teeth directed backward ; uo

teeth ou vomer or palatines
;
preorbital narrower than eye

;
preopercle

strongly serrate. Branchiostegals 6. Dorsal flu contiunons, with 12

spines wliicli may be depressed in a shallow groove ; soft rays of dor-

sal and anal tins elevated; anal spines graduated; bases of soft dorsal

and anal thickened and scaly; caudal rounded. Air-bladder present.

Pyloric ccBca 3; vertebrae 13 -[- 11. (/lo/Sors?, lobed ; the soft parts of

dorsal, anal, and caudal said to resemble one three-lobed fin.)

§76. L,. SHrJaiaini^Bisis (Bloch) Cuvier.— 7'7«.s7((t.

Blackish above, becoming silvery-gray on the sides; often blotched

and tinged with yellow; fins dusky gray, sometimes with yellow.

Head small. Profile from dorsal to occiput strongly convex, from occi-

put to snout concave; maxillary reaching beyond middle of orbit.

Scales around eye very small, those on opcrcle large. Eye small,

much shorter than snout. Pectorals shorter than ventrals, which do

not reach vent; soft dorsal higher than the spinous portion. Head 3;

depth 2^. D. XII, 16; A. Ill, 11; L. lat. 47. A large fish, reaching a

length of from 2 to 3 feet, and found in all warm seas; north on our

coast to Cape Cod.

(Holocentnis surlnamensin Blocli S& Scliueider, 1801, 316: Lohotes auctormn GiintheT,

i, 338; Holbrook, Ich. S. C. 1860, 169.)

286.—SPARUS Linnaeiis,

{PcKjeUus, Chrysopltrys and Par/rus Cuvier; Calamus Swaiuson.)

(Linnteus, Syst. Nat.: type Sparits auratns L.)

Body oblong or ovate, compressed, covered with moderate-sized

scales. Head moderate. Opercles not armed. Cheeks scaly. Mouth

rather small, terminal, low. Anterior teeth in the jaws cardiform, the

outer series of teeth generally enlarged, sometimes canine-like, not com-

pressed. Both jaws with two or more series of rounded molar teeth,

which are sometimes irregularly mixed with slender teeth ; no teeth on

vomer or palatines. Dorsal rather low, the spines, 11-13 in number,

depressible in a groove; anal spines moderate, the second not greatly

developed. Caudal fin forked. Air-bladder simple. Gill-rakers short.

Branchiostegals G. Intestinal canal short. Pyloric coeca few. Carniv-

orous fishes, mostly of the Atlantic, (ffraoo?, SparuSj the ancient name;

from <T-uif)U)^ to struggle.)

a. Anterior teeth not cauine-like. (Pagellus* C. & V.)

*Cuvier & Valenciennes, Hist. Nat. Poiss. vi, 169, 1830: type Sjparus erythrinus li.

(From. pagel, a French name of Sjjarus qrythrinus.)



556 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

877. S. maSaicH (Goode & Bean) J. & G.

Dull silvery with brown cross-bands. Form of Diplodus argyrops.

Diameter of eye equalling length of opercle; eye about 4 in head, less

than 1^ in snout. Preorbital nearly as high as long, with the edge nearly

straight. Five series of scales between the preorbital and angle of pre-

opercle. Three series of mohirs in the upper jaw, two in the lowei-;

front teeth not described. Head 3^; depth 2^. D. XII, 12; A. Ill, 10;

L. lat. 48; L. transv. -^^4. {Goode & Bean.) Charlotte Harbor, Fla.

(Fagellus milneri Goode & Bean, Proc. U. S. Nat. Mus. ii, 134, 1879.)

aa. Anterior teeth canine-like.

b. Molar teeth above in two series. (Pagrus* Cuvier.)

818. S. pagraas L.

Silvery; back rose-colored. Upper profile of the head parabolic; an

obtuse prominence before jthe upper anterior angle of the eye; preor-

bital a third higher than long, with an iucision in front. No procum-

bent dorsal spiue. Dorsal si)iues not elongate; second anal spine

stronger but not longer than the third, one-fourth the length of the

head; pectoral elongate, reaching the fourth soft ray of the anal. Eye

Ij^ in interorbital space; 1| in snout. Head 3; depth 2|. D. XII, 10;

A. Ill, 8; scales 6-50-10. Mediterranean Sea and neighboring waters;

occasional on our South Atlantic and Gulf coasts.

(L. Syst. Nat.: Sjjants argenteus Bloch & Schneider, 1801, 271: Pafjrus vulgaris

Giiuther, i, 463: Pagriis argenteiin Goode & Bean, Proc. U. S. Nat. Mns. 1879, 133.)

SYi). S. cBiB'j^sops L.—Porgee.

Color ne;irly plain dull silvery; axil dusky; ventrals dark. Back

elevated; head large and heavj^; eye large, placed high; preorbital

very large, its diameter half greater than that of eye; interorbital area

very convex. Six strong conical teeth in front of upi^er jaw, and 8 in

lower; about 2 rows of molars, the inner series larger. Five rows of

scales on the widest part of the cheek, 4 on the interopercle; breast

scales large. A procumbent spine before the dorsal; dorsal spines

rather high; second and third anal spines about equal; caudal forked;

pectoral long and falcate, reaching the last anal spine; ventrals moder-

ate. Head 3; depth 2i. D. XIII, 12; A. Ill, 11; Lat. 1. 52. South

Atlantic coast; abundant; long overlooked by naturalists, lately re-

discovered by Mr. R. E. Earll.

(Sjaarus chrysops Li. Syst. Nat.; Goode MSS.)

* Cuvier, Regne Anim. ed. 2, 1817: type Sjjarus 2)agnis L. {ndypoi, the ancient

name of the typical species.)
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§80. S. aculc»ti3$ (C. & V.) Gill.

Silvery; reddish on tlie sides, with golden longitudinal streaks; dor-

sal and anal tins reddish, ventrals red. Pectoral elongate. Limb of

l)reopercle scaly. Molar teeth small, in two* series in the upper jaw.

Body rather elongate. A procumbent spine before the dorsal. D. XII,

12; A. Ill, 12. {Cuvier & Valeric ien nes.) Atlantic coast of the United

States, chiefly southward ; rare ; a doubtful species, perhaps the same

as the preceding- or the next.

{Chnjsophrys acidcata Cuv. & Val. vi, 137: Chryaophri/s aculcatm Giiuthcr, i, 49j.)

2§7.—DSPLODUS Rafinesque.

{Sarr/us Cuvier, 1817; preoccupied iu Eutomology.)

(tEafiuesqnc, Intlice Ittiologia Siciliaua, 1810, 54: type Simrus annulurifi L.)

Body oblong- or ovate, more or less comjiressed, the back often ele-

vated. -Mouth rather small, terminal, low. Incisors broad or narrow,

truncate, entire or more or less eraarginate, sometimes serrate in the

young-; a series of smaller teeth behind them. Molar teeth mostly in 2

or 3 rows. No teeth on vomer or palatines. Scales moderate. Dorsal

spines mostly 12, strong, depressible in a groove. Procumbent dorsal

spine present or absent ; anal spines rather strong. Caudal fin forked.

Gill rakers short and slender. Branchiostegals G. Intestinal canal short.

Pyloric cceca few. Carnivorous species ; abundant in the Atlantic, many

of them highly valued as food. {!)t~X6<>q^(\.onh\Q] 6doh<;, tooth; the teeth

of two sorts.)

a. lucisor teeth very narrow, entire, ('^(enotomuat Gill.)

881. D. arg^yi'ops (L.) J. & G.

—

Scuj); Scuppaug ; Porgce.

Brownish, somewhat silvery below, everywhere with bright reflec-

tions, but without distinct markings in the adult; soft parts of ver-

tical tins somewhat mottled with dark; young faintly barred; axil

dusky. Body ovate, comj)ressed, the back elevated, the axis of the

body near the middle of its depth. Head deep. Eye narrower than

the preorbital. Mouth small, terminal, the maxillary extending to

opposite the posterior nostrils. lucisor teeth very narrow, almost con-

*Iu three series according to C. & V. The original type is now lost, but a memo-
raudnni by Aug. I)uni6ril, preserved in the Museum at Paris, states that the speciiucu

was a "Par/j-rfs" (with two rows of molars), and not a '' ChriiHophryH" (with three).

t"Vl. Gen. DipJochts. Una sola ala dorsale jtrincipando vicino al cai)o, un apendice
squamosa vicino ad ogui ala toracina. Onserv. Coutiene il Sparun annularis di Liuueo,

ed Sp. varicgatiiH di Laci^jtedc." (Iiafinesqite.)

tGill, Canadian Naturalist, August, lh'65: type Sjyarus argyropn'L. {dzavoi, nar-

row; Tonoi, cutting.)
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ical; molars in two rows above. Cheeks short and deep with 4 rows

of scales. A i^rocumbent spine in front of the dorsal. Third dorsal

spine elevated, often somewhat filamentons. Pectorals moderate, reach-

ing front of anal, ventrals a little inrther ; second anal spine a little the

longest. Head 31 5 depth 2. D. XII, 12; A. Ill, 11. Scales 8-49-16;

L. 12 inches. Cape Cod to Florida ; abundant ; a valuable food-fish.

(Spai-us argyrops L. Syst. Nat. : Pagrus argyrops Cuv. & Val. vi, 164: Pagrus argyr-

ops Holbrook, Ich. S. Car. 174: Pagrus argyrops Giiuther, i, 472: Sargus anibassis Giin-

tlier, i, 449: Stenotomus argyrops Gill, and of most late Americau writers.)

aa. Incisor teeth broad.

1). Incisor teeth emarginate
;
procumbent dorsal spine present. (Lagodon * Hol-

brook.)

§§2. D. rhoint>oic1es (L.) J. & G.—Pin-Jish; Bream.

Brownish, white below ; sides of head and body with horizontal strijies

of light blue and golden ; G or 7 very faint darker vertical bands,

disapj)earing with age ; vertical fins yellowish, with bluish stripes ; a

dark axillary spot. Bodj ovate, elliptical, compressed, and somewhat

elevated, the axis of the body near the middle of its depth ; snout about

in the axis. Head rather sharp. Mouth small, the upj)er jaw more

freely protractile than usual. Molars in two series ; anterior incisors

each deeply notched. Cheeks with 5 or G rows of scales ; scales on

breast little reduced in size. A procumbent spine before the dorsal fin

;

dorsal spines high, much higher than the soft rays, the fourth highest;

second anal spine little larger or longer than the third
;
pectorals as

long as head ; ventrals moderate. Head 3^ ; depth 2^, D. XII, 11

;

A. Ill, 11 ; scales 8-66-18. L. 1- inches. New Jersey to Texas; abun-

dant southward.

(Spams rhomboides Linn. Syst. Nat.: Sargus rliomhoides Cuv. & Val. vi, 68: Sargus

rhomhoidcs Giintber, i, 447: Lagodon rliomhoides Holbrook, Ich. S. Car. 18()0, 59.)

aa. Incisors entire in the adult; emarginate or serrate in the young.

h. A procumbent spine before the dorsal fin. {Arcl\osargus\ Gill.)

883. I>. |>rot>ntoeephalus (Walb.) J. & G.

—

Sheepshead.

Grayish, with about 8 vertical black bands, which are about as

broad as the interspaces; dorsal dusky; ventral and anal black;

base of pectoral dusky. Body robust, becoming very deep with age,

the back compressed and elevated; axis of the body below the middle

of the depth; snout entirely below axis of body; profile very steep;

* Holbrook, Ich. S. Car. ed. i, 56, 1859: type Sj>arus rhomioides Li, (Aayoo?, hare;

coSoov, tooth.)

tGill, Canadian Naturalist, August, 1865: type Sparus prohatocephalus Walb.

{dpxov, ruler; 6dpyoi, Sargus, from its preeminence in size and value.)
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preorbital broad. Moutli low, horizontal ; incisors broad, serrated in

the young", then becoming emarginate and finally entire. Cheeks with

6 rows of scales; scales on breast very small, crowded. Dorsal spines

very strong, higher than the soft rays, the last considerably shortened,

so that the outline of the fin is emarginate ; second anal spine very

strong, nearly as long as the snout and eye
;
pectoral very long, reacli-

ing past the front of the anal ; ventrals reaching vent. Head 3J; depth

Vi. D. XII, 12; A. Ill, 10; scales 7-45-lG. L. 30 inches. Cape Cod

to Texas ; abundant ; the largest member of the genus, and one of our

most valued food-fishes.

(Sparus prohatoceplmlus Walbaum, Artedi, Pise. 1792, 295: Sargus ovis Mitchill,

Trails. Lit. & Phil. Soc. N. Y. i, 392, 1814: San/us ovh Cuv. & Val. vi, 53: Sarrjus oris

Holbrook, Ich. S. Car. 1860, 54; Giinther, i, 447: Archosurf/its prohatocephahts Gill, ami

of most late American writers.)

hh. No procnmbeiit spine before the dorsal fin. (Diplodus.)

881. D. hoSbroolti (Bean) J. & G.—Bream.

Dull silvery, without cross-bands ; dorsal, caudal, anal, ventrals,

axil, and edge of opercle dusky; a black blotch on caudal peduncle

above. Body ovate, not elevated, compressed, the axis of the body

below the middle of its depth. Eight incisors in each jaw; three rows

of molars above, two below. Pectoral 3 in length ; second anal si)ine

longest. Head 34; depth 2^. D. XII, 14; A. Ill, 13; scales 8-Gl-lG.

L. 12 inches. Charleston, S. C. {Bean.) (Possibly tlie adult form of

the next.)

(Sargus holhrooki Bean, Forest and Stream, June 13, 1878, and in Proc. U. S. Nat.

Mns. 1878, 198.

)

88.5. D. catlKlaisisiciila. (Poey) J. «fe G.

—

Spot-tailed Pin-fish.

Silvery, with bright reflections; about 8 very narrow dark A'ertical

bands; a very distinct black bar on back and sides of caudal peduncle;

shining stre.aks and dark punctulations along the rows of scales ; ven-

trals and anal mottled with dusky; edge of opercle dusky; axil dark.

Body ovate, compressed, very deep. Dorsal and ventral (mtlines both

strongly arched, the axis of the body at about the middle of the depth,

the back steeply elevated behind the nape. Maxillary not leaching

the'eye, which is 3 in head. Caudal peduncle short and slender, about

as deep as long. Cheeks with 3 rows of scales; niteropercle broad,

with 3 distinct rows of scales; scales on breast not much reduced.

Mouth very small, terminal. Incisors broad, entire. Si)ines moderate,

those of the dorsal higher than the soft rays; second anal s])ine longest;

pectorals long, reaching to anal; ventrals reaching to vent. Head 3^;
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depth 2. D. XIT, 14; A. Ill, 13; scales 6-63-14. L. 5 inclies. Nortli

Carolina to Cuba; abimdant at Beaufort, N. C.

{Sargus caudlmacula Poey, Memorias, ii, 198, 18^8 : Sargus holbrooki Jordan & Gil-

bert, Proc. U. S. Nat. Mus. 1878, 379 ; not of Beau.)

2§§.—OIKEI.L.A Gray.

(Camarina Ayres.)

(Gray, Illustr. Ind. Zoiil. 1838: tjpe Girella punctata Gray .)

Body oblong-ovate, compressed, covered with rather large scales.

Mouth small, with a series of flat, tricuspid, movable incisors, behind

which is a broad band of similar smaller ones; no molar teeth; no

teeth on vomer or tongue. Cheeks with very small scales; opercles

and top of head chiefly naked. Dorsal tin rather low, with about 14

spines, on the bases of which the scales extend, forming an imperfect

sheath; no groove at base of dorsal; no procumbent dorsal spine; anal

spines small, graduated; caudal lunate. Air-bladder divided into two

posterior horns. Pyloric cceca numerous ; intestinal canal elongate

;

peritoneum black. Herbivorous. Pacific Ocean. (A latinization of the

French '•'Girelle'''' =Julis.)

8§6. C JBiy:rieaBis (Ayres) GiW.—Blue-fish.

Dusky green, paler below; young with a large yellowish spot on

each side of the dorsal fin. Body oval, compressed, with very deep

caudal peduncle; snout thick, its profile evenly rounded; mouth

small, subinferior, low, nearly horizontal; maxillary reaching nearly to

front of orbit ; a minute patch of palatine teeth
;
preopercle minutely

serrulate at its angle
;
preorbital as broad as eye. Gill-rakers numerous,

rather long. Scales firm, weakly ctenoid, those on thorax and front of

back smaller. Dorsal spines lower than the soft rays; anal higher than

soft dorsal, similar to it; caudal emarginate; pectorals short and broad,

not reaching vent; ventrals short. Head 4; depth 2^. D. XIV, 14; A.

111,12; Lat. 1. 50. L. 12 inches. Coast of California, from Monterey

southward, abundant in rocky xdaces, feeding on sea-weed.

(Camarhia nigricans Ayres, Proc. Cal. Acad. Nat. Sci. 1860, 81: Girella dorsomacula

Gill, Proc. Acad. Nat. Sci. Pliila. 1882, 244.)

2§!).—PIMELEPTERUS Lac(?pede.

(Lac^pfede, Hist. Nat. Poiss. iv, 429, 1S02: type Pimelepterus hosci, Lac^p^de.)

Body regularly ovate, moderately compressed; head short, with

bkint snout; eye large; moutb small, horizontal; maxillary barely

reaching front of eye; both jaws with a single series of rather narrow
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obtusely lanceolate incisors, implanted witli compressed usually conspic-

uous roots posteriorly ; behind these a narrow band of villiform teeth : fine

teeth on vomer, palatines, and tongue. Branchiostegals 7 ;
gill-rakers

long. Preopercle obsoletely serrate; preorbital narrow, covering but

little of the maxillary. Squamation very comi^lete, the space between

and about the eyes being the only naked part ; scales smallish, thick,

ctenoid, 00-70 in the lateral line, which is continuous; similar scales

entirely covering the soft parts of the vertical fins, and extending up

on the paired fins. Dorsal fin low, with about 11 spines, which are depres-

sible in a groove of scales; the fin continuous, but the last spines

low, so that a depression occurs between the two i>arts of the fin; the

bases of the spinous and soft parts about equal; anal similar to soft

dorsal, with 3 spines; caudal fin forked; pectoral fins small ; ventrals

well behind them. Intestinal canal long. Pyloric coeca usually very

numerous. Species numerous, in all warm seas. Herbivorous, (Trj/jte-^Tj?,

fat; Tzrepu'^^ fin.)

a. Soft dorsal and anal not elevated, the latter rather short. {Pimeleptcrus.)

8§'y. P. bosci Lac.

Dusky, with series of light stripes, about 25 in number, following the

rows of scales; the middle part of each scale pale, the edge dusky;

the stripes along middle of body much broader than the others, the

scales along the back and belly being much smaller ; a silvery streak

along the preorbital. Body ovate, somewhat compressed. Longest dor-

sal spine one-fifth the height of the body, rather higher than the soft

dorsal and nearly equal to the longest ray of the anal. Horizontal pro-

cess of the teeth not much longer than the vertical. Interorbital space

2.J in head ; top and sides of head finely scaled ; interorbital region

gibbous, below which point the snout is truncate
;
preopercle weakly-

serrulate
;
gill-rakers long. Soft dorsal and anal very low ; median dorsal

spines highest; second anal spine highest; caudal well forked, fke low-er

lobe longest. Head 4]-; depth 2^. D. XII, 12; A. HI, 11 ; scales 10-

66-20; vertebrae 9 -f- 16. Massachusetts to Panama; common southward.

(? Perca sectairix L. Syst. N.it. : Pimelepterus iosci Laedpfedc, Hist. Nat. Poiss. iv, 429,

1802: P. iosci Cuv. & Val. vii, 258: P. bosci Giinther, i, 497 : PimeJej\lcr,iis flavalineatm

Poey, Repert. i, 319; Poey, Synopsis Pise. Cubens. 324, 18G8.)

Bull. Nat. Mus. No. 10 36
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290.—SCOKPIS Cuvier & Valenciennes.

(Cuvier & Valenciennes, Hist. Nat. Poiss. viii, 503, 1831 : type Scorjnsgeorgianus Cuv. &
Val.)

Body ovate or suborbicular, covered with small, firm, ctenoid scales,

•which also cover the membranes of the soft parts of the vertical fins

;

mouth small, terminal, horizontal ; the maxillary narrow, slipj)ing under

the edge of the rather narrow preorbital; sides, top of head and

jaws closely scaled
;
preopercle entire or minutely crenulate

;
jaws with

broad bands of slender teeth; those in the outer series incisor-like,*

compressed, narrow and lanceolate in form, the outer surface transversely

convex, the inner concave ; the other teeth of the jaws are similar, but

grow progressively smaller backward toward the inside of the mouth

;

incisors without conspicuous roots behind; all the teeth are somewhat

movable, as in Girella; no molar teeth ; vomer, palatines, and tongue

with patches of minuce villiform teeth
;
gill-rakers slender, rather long

j

dorsal spines low, in a slight groove, about 10 in number -, soft part of the

fin elongate, much longer than the spinous part, sometimes falcate;

anal spines small, graduated, the soft rays numerous; caudal lunate;

scales thiunish, adherent, with smaller ones intermixed
;
pyloric coeca

extremely numerous ; air-bladder small ; branchiostegals 7. Warm seas.

{rrxop-cc, name of some sea-fish; from ay.op-ux;^ scoriMon.)

a. Body ovate; tins not falcate. (Ctesiosowia Kaup t)

§88. S. califoi'Eisensos Steindachner.

—

Medialuna.

Blackish above, tinged with bluish ; steel-blue or grayish below, some-

what mottled ; sides with faint oblique vertical lines of spots ; fins black-

ish. Body elliptic-ovate, its outlines regular; head bluntish, rounded,

strongly convex ; maxillary not reaching front of eye ; eye small, 1^ in

snout, 5 in head ; middle spines of dorsal highest, their height scarcely

greater than the diameter of the eje ; soft dorsal low, not elevated in

front, little higher than the spines; anal low; caudal lunate, the upper

Jobe slightly longer
;
pectorals short and narrow ; ventrals rather small.

Head 3|; depth 2i D. IX, I, 22; A. Ill, 19; scales 9-58-19. L. 12

iinches. Coast of California, from Point Concepcion southward ; a hand-

isome fish, of considerable value as food.

.(vSteindachner, Ichthyol. BeibrilgB, iii, 19, 1875.)

"^.In Scorpis georgianns, the type of the genus, the outer teeth are said to be conic.

Tljiis is probably erroneous, otherwise our s^iecies does not belong to the genus.

tKaup ; Bleaker, Sjstema Porcarum ii, 11, 1875; type ^Scorpis aquipinnis Rich.
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Family LXXXIX.—APOGONID^.

Body obloug, elevated, covered with usually large, loose, deciduous

scales, which are striated and ctenoid or sometimes cycloid; cheeks

scaly; lateral line continuous; cleft of mouth wide, oblique; villi-

form teeth on jaws and vomer; canines sometimes present; preopercle

commonly -with a double ridge, its edge entire or slightly serrated;

lower pharyngeals separate, with sharp teeth
;
pseudobranchise present

;

branchiostegals 6 or 7. Dorsal fins well separated, the first with 6 or 7

rather strong spines ; anal fin short, usually with 2 spines ; ventral fins

thoracic, I, 5. Fishes mostly of the Eastern seas, some of them in fresh

waters. Genera about 10 ; species about 120.

(Pereidce part: group Apogon'ma Giinther, i, 222-250.)

a. Branchiostegals?; no canines; no recumbent dorsal spine; palatine teeth present

;

anal spines 2. ( Apogonime.

)

b. Lateral line commencing at the head
;
preopercle with a double ridge ; teeth on

the palatines Apogon, 29k

291.—APOGON Lac^pMe.

King of the Mullets.

{Amia Grouow, not of Linuteus.)

(Lac^pfede, Hist. Nat. Poiss. iii, 411, 1802 : type Apogon ruher Lac.= Mullus imherhis L.=
Apogon rex-muUoruin C. & V.)

Body oblong, compressed, covered with very large ctenoid scales.

Lateral line continuous. Head large; mouth wide, oblique, the max-^

illary extending to below the middle of the large eye; villiform teeth

on jaws, vomer, and palatines ; no canine teeth
;
preopercle with a

double ridge, entire or somewhat serrate ; opercle with a spine behind.

Gill-rakers rather long. Dorsal spines G or 7, strong ; second dorsal

remote, short ; anal with 2 spines, the second much the longer, the

soft part similar to the soft dorsal
;
pectorals and ventrals moderate.

(a-w^wv, without beard ; thus distinguished from the bearded mullet,

Mullus.)

a. Edges of preopercle serrulate ; scales very large. {Apogon.)

8§9. A. amcricanus Castelnau.

Violaceous, scales all with dark points ; a dark spot on opercle. Body

comparatively elongate, little elevated; jaws equal ; muzzle short; eye

large, 3^- in head
;
preopercle very finely denticulated. Second dorsal

spine stoutest, as high as the third
;
pectorals nearly reaching anal.
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Depth 3 in total. Head 3J. D. YI-I, 9 ; A. II, S ; scales 3-25-9.

( Vaillant & Bocourt.) West Indies ; accidental at Newport.

(Casteluau, Anim. Nouv. Rares Am^r. du Sud, Poiss. 3; Vaillant & Bocourt, Miss. Sci.

ail Mex. 41 : Apogonichthys americanus Giinther, i, 247.)

aa. Edge of preopercle entire ; scales comparatively small. {Glossamia* Gill.)

§90. A. pandionis Goode & Bean.

Color nearly plain reddish, the body and tins everywhere speckled

with fine dots. Body oblong, not elevated nor greatly compressed.

Eye very large, forming nearly half the length of the side of the head,

much greater than the interorbital space ; maxillary extending to oppo-

site pupil
;
preopercle entire. Gill-rakers very long and slender. Mouth

oblique, but not nearly vertical, the lower jaw projecting. Fins low;

caudal well forked. Head 4 ; depth 4. D. VII-I, 9 ; A. II, 9 ; scales

small, cycloid, 3-45-8. Deep water, off' Chesapeake Bay.

(Goode & Bean, Proc. U. S. Nat. Mus. 1881, IGO.)

Family XC.-MULLID^.
{TUe Surmullets.)

Body elongate, slightly compressed, covered with large ctenoid scales;

lateral line continuous ; large scales on the head ; upper profile of the

head more or less parabolic. Mouth small ; teeth present in one ynw at

least, and sometimes in both, or on the vomer or palatines. Premaxil-

laries protractile; maxillaries without supplemental bone, partly hidden

by the broad preorbital. Eye moderate, placed high ; branchiostegals

4; 2 long barbels at the throat, attached just behind the symphysis

of the lower jaw. Dorsal fins 2, remote from each other, the first of sev-

eral high spines, which are depressible in a groove ; anal similar to the

soft dorsal, with 1 or 2 small spines ; ventrals thoracic, I, 5. Genera 5

;

species 35, in all tropical seas, some species straying northward.

(MulUdce Gunther, i, 397-411.)

* Teeth in lower jaw, and on vomer and palatines ; none in the upper jaw.MULLUS, 292.
** Teeth in both jaws ; none on vomer or palatines Upeneus, 293.

292.—MUL-LIIS Linuajus.

Surmullets.

(Linnaeus, Syst. Naturae: type MuUus harhatus L.)

Teeth in the lower jaw and on the vomer and palatines ; none in the

upper jaw ; dorsal spines 7 ; anal spines very small. Otherwise as in

* Gill, Proc. Acad. Nat. Sci. Phila. 1863, 82 : type Apogon aprion Rich. {y?Maaa,

tongue; ajuia, Amia, a name applied by Grouow to Apogon.)
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Vpeneus, tlie head rather shorter. One species known. (Latin, muJlus.

the ancient name of Mullus harhatits, from /j-ukkaq, lip ; hence " mullet,"

a fish with thick lips.)

§91. M. barbatus L,.—SunnuUct.

lied, with three yellow longitudinal strijies. Body oblong, moderately

compressed ; snout blunt, its profile very obliquely decurved ; mouth

horizontal, small ; maxillary scarcely reaching front of orbit ; diam-

ter of eyes about equalling the slightly concave interorbital space.

Head 3J ; depth 3§. D. VII-I, 9 ; A. II, 6 ; Lat. 1. 30, its mucous tubes

branching into a network on each scale. European ; this or some simi-

lar species said to have been once taken at New York {Gill). One of

the choicest food-fishes of the Mediterranean.

(Liun. Syst. Nat. : Mullus barhafus and sunnuletus Guutber, i, 401 : Mullus, sp. iuco<?.

Gill, Kept.V. S. Fish Com. 1872-:5, 804.)

293.—rPE]\ElJS Cuvier.

Goat Fishes.

(Cuvier, Eegue Anira. ed. 2, ii, 1829: type Mullus barherinus Lac.)

Body oblong, compressed; mouth moderate, nearly horizontal, low,

the jaws subequal; eye large, high, posterior; opercle short, deep, with

a posterior spine; jaws with rather strong teeth, in one series, or in a

narrow band; no teeth on vomer or palatines; lips well developed;

barbels nearly as long as head ; scales very large, somewhat ctenoid

;

lateral line continuous, its tubes ramifying on each scale; head covered

with large scales; first dorsal with about 7 spines; anal with 2, the first

very short ; caudal fin forked. Species numerous in the tropical seas.

(An old name of some fish ; from u-^jvrj, upper lip.)

a. Teeth in the upper jaw in moie than one series. {Pscudupencus* Bleeker.)

§92. U. maculatniS (Bloch) Cuv. &. Yah—Goat Fish.

Red; sides of head with bluish longitudinal lines; three black blotches

along the lateral line ; each scale with a blue spot at its base ; body

oblong, moderately compressed, tapering backwards from occiput; ven-.

tral outline nearly straight ; snout long and rather sharp; mouth ter-

minal, small ; maxillary not reaching orbit ; eyes situated backwards and

high up; head 3^; depth 4. D. VII-I, 8; A. II, G; Lat. 1. 30, high up

and following the curve of the back. V. 10 + 14. West Indies ; occa-

sional on our coast.

(Mullus maculatus Bloch,Ichthyol, 1797, (af. 348; Giinther, i, 408; MuUhypencus macu-

laius Poey, Synopsis, 18G8, 307 : Hijpeneus maculatus Goode, Bull. U. S. Nat. Mus. v, 49.)

* Pseudupcneus Bleeker, Poiss. Cote Guin<?e, 1862, 56: type Upeneus praycnsis Cuv. &
Val. (^£tii5o5, false; Upeneus)=Mullhypeneu8FoGj,1868.
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Family XCI.—SCI^NID^.

{The CroaJcers.)

Body compressed, more or less elongate, covered with rather thin,

ctenoid scales. Lateral line continuous, extending on the caudal fin.

Head prominent, covered with scales. Bones of the skull cavernous,

the muciferous system highly developed, the surface of the skull, when

the flesh is removed, verj" uiiCA^en. Chin usually wdth pores, sometimes

with barbels. Mouth small or large, thie teeth in one or more series, the

outer of which are sometimes enlarged; canines often present. No in-

cisor nor molar teeth ; no teeth on T,'omer, palatines, pterygoids, nor

tongue. Maxillary without supplemental bone, slipping under the free

edge of the preorbital. Premaxillaries protractile, but not very freely

movable. Nostrils double. Pscudobrauchise usually large, present in

all our genera. Gills 4, a slit behind the fourth. Gill-rakers present.

Branchiostegals V. Gill-membranes separate, free from the isthmus.

Lower pharyngeals separate or united. Preopercle serrate or not.

Opercle usually ending in two flat points. Dorsal fin deeply notched,

or divided into two fins, the soft dorsal being the longer, the spines

depressible into a more or less perfect groove. Anal fin with 1 or

2 spines. Ventral fins thc-racic, I, 5. Pectoral fins normal. Caudal

fin usually not forked. Ear-bones very large. Pyloric coeca usually

rather few. Air-bladder usually large and comx^licated (want ing in Alen-

ticirrus). Most of the species make a peculiar noise, called variously

croaking, grunting, drumming, and snoring. This sound is sui)posed

to be caused by forcing the air from the air-bladder into one of the lat-

eral horns. Carnivorous. An important family of about 25 genera and

126 species, found in all warm seas, one species being confined to fresh

waters. Many of them reach a large size, and nearly all are valued for

food.

(ScicenidoB Giinther, ii, 265-318.)

* Dorsals contiguous, the second dorsal much larger than the anal.

t Vertebrae about 10 -(-14. {Sciceninw.)

t Lower jaw included.

$ Lower pharyngeals fully united, with paved teeth ; second anal spine very large.

a. Lower jaw without barbels. (Fresh-water species). Haploidoxotus, 2l>4.

aa. Lower jaw with several small barbels. (Marine species). PoGOXias, 295.

§§ Lower pharyngeal bones distinct.

b. Lower jaw without barbels; anal spines 2.

c. Teeth well doveloi^ed, persistent in both jaws Sci^na, 296.
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cc. Teeth feeble, permanent in npper jaw only; anal spines small.

LiosTOMUS, 297.

bb. Lower jaw with several minnte barbels.

d. Preopercle with its membranaceous margin crenulate.

Genyonemus, 298.

dd. Preopercle with its bony margin serrate Mickopogon, 299.

hbb. Lower jaw with a single thickish barbel.

e. Air-bladder present; anal spines 2 Umbkixa, HOO.

ee. Air-bladder none; anal spine single Menticikuus, ;501.

U Lower jaw projecting beyond upper.

/. l^nont short, blunt ; no canines; anal fin very smal ; soft pai"t of

dorsal much longer than spinous part Larimus, ii02.

tt, Vertebra} about 14
-f- 10 ; body elongate ; lower jaw projecting. (OtoUthiiKv.)

li. Canine teeth none Atractosciox, 303.

hh. Canines two (or one) in upper jaw only.. ..Cynosciox, 304.

** Dorsals remote ; the second about as large as the anal. {Isoplsthincv.)

t. Lower jaw projecting; anal siiines feeble; teeth small,

sharp, in narrow bands Seriphus, 305.

294.—HAPLOIDOIVOTUS Rafinesque.

Fresh-water Drums..

(Amhiodon Eafiuesque.

)

{Aplodinoius Rafinesque, Joarn. de Phys. 1819, 418 : type Aplodinotus grunniens Raf.)

Body oblong, the snout blunt, the back elevated and compressed.

Mouth rather small, low, horizontal, the lower jaw included. Teeth

in \ illiform bands, the outer scarcely enlarged. Xo barbels. Pseudo-

branchijB rather small; gill-rakers short and blunt. Lower i)haryn-

geals very large, fully united, with coarse, blunt, paved teeth. Preop-

ercle slightly serrate. Dorsal spines strong and high, with a close fit-

ting scaly sheath at base, the two dorsals somewhat connected. Second

anal spine very strong. Caudal double-truncate. Fresh waters of the

United States. (a-Aot-, a cloak; vwro?, back; according to Gill, from

the scaly base of the dorsal fin.)

893. H. grunniens Raf.

—

Sheepshcad ; Thunder-pumper ; Drum; White Perch;

Croaker.

Grayish silvery, dusky above, sometimes quite dark, the back some-

times with oblique dusky streaks along the rows of scales. Scales rather

thin, adherent, smaller on the back and belly. Second anal spine more

than half the leugth of the head. Snout very blunt, overlapping tlie

mouth. Eye large. Head 3^; depth nearly 3. D. IX-I, 30 ; A. 11, 7;

Lat. 1. 55. Great Lakes to Texas, abundant, reaching a weight of 50 to
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60 pounds. Its flesh is not of high quality, and is often tough and ill-

flavored, especially in the lakes.

{Ajilodinohts grvnniens Raf. Joum. de Phys. 1819, 88 : Corvina oscula Giiutlier, ii, 297 :

Scicena grisea Le Sueiir, Jouru. Acad. Nat. Sci. Phila. 1822, 254 : Amblodon concinmis and
tineatus Agassiz, Am. Jonrn. Sci. Arts, 1855, 307 : ? Corvina richardsoni* Cuv. & Val. v,

J 00 : Amblodon neglectus Grd. Mex. Bound. Surv. Ichth. 1859, 12.)

295.—POGOT¥1AS Lac^p^de.

Drums.

(Lac^pede, Hist. Nat. Poiss. iii, 138, 1802: type Pogonias fasciatus Lac. = L«fir«s

cromia L.)

Body short and deep, the dorsal outline much elevated, the ventral

nearly straight. Mouth moderate, the upper jaw longest; teeth small,

in villiform hands, the outer not enlarged; lower pharyngeal bones

large, fully united, armed with strong paved teeth; lower jaw with

numerous barbels, each about half as long as the eye; preoperculum

entire, with a membranaceous edge. Dorsal fins slightly connected, the

spines high and strong; Caudal fin subtruncate; first anal spine short,

the second exceedingly^ large, nearly as long as the soft rays; pectorals

and ventrals long; gill-rakers short and bluntish. Pseudobranchise

large. Marine species reaching a very large size; among the largest

of the Scisenidse. {nwywvia^^ bearded.)

894. P. chroinis (Unn.) C.&Y.—Drum.

Grayish silvery, with 4 or 5 broad dark vertical bars, which

disappear with age; fins dusky. Body oblong, much comi)ressed;

* If correctly described, this species is the type of a distinct genus whicli lias been

provisionally termed Euti/chelithus. It is probable, however, that the type was a

deformed individual of H. grunniens.

The following are the alleged characters, generic and sj^ecific

:

EUTYCHELITHUS Jordan.

(Jordan, Man. Vert. E. U. S. ed. 1, 242, 1876: type Corvina ricliardsoni C. «& V.)

Difters from UapJoidonotus in the much deeper body, steep profile, the nearly equal

jaws, the single rather short anal spine, and in the smaller size of most of the fins.

{'ivTvxijQ, lucky ; AiOog, stone ; in allusion to the large ear-bones of Sciaenoid fishes. The
ear-bones of Maploidonolus are quite large and are marked with a rude impress of the

letter L, and are hence known to Wisconsin boys as " lucky-stones.")

E. ricliardsoni (C. & V.) Jordan.

—

Maleshaganay.

Grayish olive, with darker bands across the back; body much elevated, highest in

front of dorsal fin
;
profile very abruptly decurved. Preopercle finely serrate. Eye

half length of snout. Pectorals pointed, considerably longer than ventrals. Head

3i in total length, including caudal fin; depth 2f. D. IX, 29; A. I, 7 ; Lat. 1. 54.

(C. «& V.) Lake Huron.

{Corvina richardsonii Cuv. & Val. v, 100: Corvina richardsonii Richardson, Fauna
Bor.-Amer. 1836, 64: Corvina ricliardaonii Glinther, ii, 298.)



91. SCI^NID^ SCI^XA. 569

profile very steep, its curve uneven; ventral outline little curved.

Mouth moderate, maxillary scarcely reaching middle of orbit. Scales

large, those on breast much smaller. Fins large, pectorals rea(;hing

beyond tips of veiitrals, nearly to vent; second anal spine more than

half length of head. Head above scaly, except a triangular space on

snout. Head 3|^ in length; depth 2J. D. X, I, 20; A. If, 6; Lat. 1. 50.

Cape Cod to West Indies; abundant southward.

{Labrus cromis Linu. Syst. Nat.; Guutlier, ii, 270; Holbrook, Icli. S. Car. 1860, 114:

Pogonias fasciatus Holbrook, Ich. S. Car. 18o0, 119: I'ogonias fuHciatus Guuther, ii, 270.)

296.—SCLEiVA Linnaeus.

(Johnius Blocli: Corvina C. »fc V. : Pseudoscicena Bleeker.)

(Artedi; Linureus, Syst. Nat.: type Scicena umhra L.)

Body elongate, compressed, not much elevated. Head rather long.

Mouth moderate or rather large, the lower jaw included. Teeth in both

jaws mostly in villiform bands, the outer row often enlarged; lower

pharyngeals separate, their teeth conic or paved. Chin with pores; no

barbels. Preopercle with its bony posterior edge serrated, or else with

a membranaceous margin. Scales moderate, in oblique series. Dorsal

fins connected, the spines rather strong. Anal spines 2, the second

varying in size. In this genus and most of the other Scicenince the

muzzle above the premaxillaries is provided with a number of pores, and

near the base of the premaxillary 2 or 4 small dermal ilaps are present;

in all these species the preorbital is very wide, and often gibbons.

Species numerous, in all warm seas. Many attempts have been made

to subdivide this genus, but none of the current genera form definable

natural groups, when foreign species are taken into account. {(T/.tar/a,

Sciaina, from (rxtdj shade, the classical name of Scicena aquila'.)

a. Teetli in both jaws in single series or very narrow bands.

h. Head dejjressed, very broad between the eyes. (StelUferus* Stark.)

895. S. stcllifcra (Bloch) J. & G.

Pale above, with purplish reflections, almost translucent ; below sil-

very; everywhere finely punctulate ; fins j^cllowish, the tips of dorsal

and pectoral blackish. Body oblong, not much elevated, little com-

pressed ; the tail slender ; head short; snout blunt; eye very small,

5 in head; i^rotile depressed above the eyes; the interorbital space flat-

tish, extremely broad ; a slight ridge above each orbit, these meeting

* Stark, Elements Nat. Hist, i, 459, 1828 : type Bodianua atellifer Bloch.
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above the snout. Mouth oblique, the lower jaw scarcely shorter than

the upper; the maxillary extending to below the middle of the small

eye. Teeth as in S. punctata, but with series of larger teeth less devel-

oped and the villiform band broader. Preorbital full, cavernous
;
pre-

opercle cavernous, its margin with a few strong teeth. Pseudobranchise

well developed. Gill-rakers long and slender. Dorsal spines slender;

caudal strongly convex; second anal spine rather long, slender, nearly

as long as soft rays. Ventral outline nearly straight. Vent a little

nearer preopercular margin than base of caudal. Pectorals short, not

reaching tips of ventrals. Head 3| in length; depth 3. D. XI, I, 22;

A. II, 9; Lat. 1. 50. West Indies, north to Virginia. Here described

from a specimen from Pensacola.

{Bodianus steUifer Bloch, Iclitli. taf. 231: Cheilodipterus aeoupa Lac^pfede, iii, 546:

Corvina trisjnnosa Cuv. & Val. v, 109: Romoprion lanceolatus Holb. Ich. S. Car. 1860,

167 : Sciwiia lanceolata Giinther, ii, 289 : Stelliferus lanceolatus Gill, Report U. S. Fish

Coinm. 1872-73, 805 : ? Corvina stellifera Giinther, ii, 299= CojTina microps Steind. Ichth.

Notiz. i, 6, 1864, said to be distinguished from S. stellifera by the smaller eye (6 in head),

narrower interorbital space (2^ in head) and weaker serrae on the' preoxiercle. Per-

haps more than one species is here included.)

h. Head normal, narrow between the eyes. {Bairdicllal GiU.)

§98. S. punctata (Linn.) J. & G.

—

Silver Perch ; Yellow-tail ; Mademoiselle.

Greenish above, silvery below, each scale with a series of dark j^unc-

tulations through the centre, usually very conspicaous, sometimes ob-

scure, these forming narrow somewhat irregular streaks along the sides

;

fins plain, the caudal yellowish. Body oblong, compressed, rather robust.

Head compressed, conical, not specially depressed, nor broadened; pre-

operculum scarcely cavernous, strongly serrated or spinous at its angle;

interorbital region depressed, transversely convex, narrower than eye.

Mouth rather large, somewhat oblique, maxillary reaching about to

middle of orbit; jaws sutequal ; both jnws with stout recurved teeth,

behind which in the upper jaw are a few series of smaller teeth; teeth

in the lower jaw mostly in one series, outside of which are a few smaller

teeth. Dorsal spines moderate; anal fin small, placed unusually far

back, coterminous with the second dorsal Second anal spine strong,

nearly as long as the soft rays. Scalesjn less oblique series than usual.

Gill-rakers long and slender. Soft dorsal and anal fins considerably

scaly; pectoral fin quite short, not reaching halfway to anal ; caudal fin

double truncate. Lower pharyngeals small, with sharp teeth. Eye

* Gill, Proc. Acad. Nat. Sci. Phila. 1861, 83: type Bodianus argyroleucua Miich.. (Dedi-

cated to Spencer F. Baird.)
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ratlier large, equal to snout, 4 iu head. Preorbital narrow. Head .3^^

;

depth about 3. D. XI-T, 22 ; A. II, 9 ; Lat. 1. ^0. Cape Cod to Florida
;

abundant southward.

(Perca punctata Linn. Syst. Nat. (two species of the same name): Bodianns argyrolc-

j/CHS Mitch. Trans. Lit. ami Phil. Soc. N. Y. 417, pi. G, fig. :? : Coriina argi/rolcuca Giiu-

ther, ii, 299: Homoprion xunthurus Ilolbrook, Ich. S. Car. I80O, 164.)

art. Tci'th in both jaws in broad bands.

c. Prcoperclt) with its bony margin serrate.

d. Outer teeth in upper jaw considerably enlarged. (Sciwnopn* Gill.)

8i>7. S. jacoM (S^eind.) J. & G.

Body moderately elevated; mouth moderate, rather inferior; maxil-

lary reaching- middle of eye ; outer row of teeth in each jaw slender,

somewhat enlarged, those in ui)per jaw much larger than in lower; j^re-

opercle finely serrate. Dorsal si)ines very slender, the fourth half length

of head, higher than the soft rays; second anal spine more than twice

as strong as dorsal spines, as long as from middle of eye to edge of

opercle, lower than the soft rays. Caudal truncate or slightly concave

;

i:)ectoral shorter than ventrals, the first ray of the latter beiijg filamen-

tous. Scales on body and head ctenoid. Silvery gray, darker above

;

three dark brown longitudinal stripes along sides, the lower broadest,

extending from eye to middle of caudal, the middle one running to upper

edge of tail, the upper to soft dorsal; below these stripes are some-

times feebler ones, besides brownish lines following the rows of scales

;

fins plain, more or less punctulafe; markings i>robably less distinct in

the adult. Head 3; d.pth 3. D. X-I, 27; A. II, 8; scales 11-56-10.

San Diego, California. {Stelndachner.)

(Coriina {JohniuH) jacoM Steind. Ichth. Beitriige, viii, 3, 1879.

§9§. S. OCellata (L.) Gthr.— C7(«MH«?Z2;rtSs; Hed Horse; Hid Basn.

Grayish silvery, iridescent ; scales with dark spots forming faint ir-

regular undulating stiipes; upper part of base of caudal with an oval

black spot as large as the eye, bordered by white or orange, this si)ot

often duplicated. Body rather elongate, not much elevated, compressed

behind, an almost even curve from snout to base of dorsal
;
preopercle

distinctly serrate; eye large, 1^ in snout, 5J in head; gill-rakers short

and thick ; mouth large, maxillary nearly reaching the posterior mar-

gin of the orbit. Caudal truncate ; second anal spine rather strong, two-

thirds as long as first ray; pectoral fins very short, not reaching half

way to anal. Lower pharyngeals narrow, with conical teeth. Head 3;^

;

* Gill, Proc. Acad. Nat. Sci. Phila. 1863, 30: type Perca ovcUata L. (OHuxzt'a, sciieua;

a>ip, api)earance.)
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depth 3J. D. X-I, 25; A. II, 85 Lat.'l. 50. Cape Cod to Mexico;

common southward; known at sight by the peculiar caudal spot.

(Pe)-ca ocellata L. Syst. Nat.: Corvina ocellata Cuv. «5t Val. v, 134: Corvina ocellata

Holbrook, Ich. S. C. 1860, 150; Guuther, ii, 289.)

dd. Outer teeth in upper jaw scarcely larger tliau others ; lower pharyngeals enlarged,

their teeth paved. (Roncador* J. & G.)

899. S. stearnsi rSteindachner) Jor. & Gilb.

—

Roncador.

Grayish silvery, with bluish lustre, some streaks of dark points along

the rows of scales ; breast and belly with two dusky lengthwise streaks;

a very conspicuous, large, jet black spot at base of pectoral, including

the axil and the base of the fin ; fins grayish, with dusky shades; inside

of mouth, branchiostegals, and peritoneum mostly black. Body oblong,

heavy forward, the shoulders elevated and the profile steep; mouth

rather large, maxillary reaching beyond middle of eye. Teeth in both

jaws in a broad villiform band, the outer row scarcely enlarged; no

canines
;
i)reopercle strongly dentate

;
gill-rakers slender, rather short

;

lower pharyngeals broad, the teeth mostly paved; eye large. Spinous

dorsal not much elevated ; second anal spine shortish, about half the

height of the soft rays, very stout; pectoral elongate, reaching much

past the tips of the long ventrals ; caudal fin lunate, the upper lobe

the longer. Head 3| ; depth 3. D. X-I, 24 ; A. II, 8; Lat. 1. 60. L. 30

inches. Coast of California, north to Point Concepcion ; a large and

valued food-fish, singularly distinguished by its black pectoral spot.

(Corvina stearnsl Steindachuer, Ichthyol. Beitriige, iii, 1875,22: Roncador siearnsi

Jor. & Gilb. Proc. U. S. Nat. Mas. 1880,' 28.)

cc. Preopercle with an entire, membranaceous border.

d. Dorsal with less than 30 soft rays. {Sciwna\.)

900. S. saturna (Grd.) J. & G.—Red Roncador.

Blackish, with coppery lustre; each scale with a cluster of dark

points; a dark opercular patch; fins rather dark; belly silvery, but

dusted with dark specks. Body oblong, with the antedorsal region

convex and the profile nearly straight. Maxillaries not reaching to

posterior border of eye. Teeth in lower jaw in a broad villiform band

;

upper jaw with a similar band, in front of which is a single row of large

teeth; lower pharyngeals narrow, with conical teeth. Gill-rakers short

'Jordan «fc Gilbert, Proc. U. S. Nat. Mus. 1880, 28: type Corvina stearnsi Steindach-
ner. (Spanish roncador, grunter.) This is perhaps a valid genus, distinguished from
Sciwna by its large, paved pharyngeals, resembling those of Pogonias, but not united.

^= Corvina Cuvier, Regne Anim. ed. 2, ii, 173, 1829: type Sciwna nigra BIoch=
Sciwna umhra L. None of the'speeies of the group called Sciwna by Cuvier were known
to Linnaeus.
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and thick. Scales on head ctenoid. Second anal spine very stout,

nearly as high as the soft rays; caudal fin slightly lunate. Head 3i

;

depth 2§. D. X-I, 23; A. 11, 7; Lat. 1. 55. Pacific coast, north to

Point Concepcion.

(Amblodon aatiirnm Gid. U. S. Pac. R. R. Snrv. Fish. 93: Ehinoscion saturnus Gill,

Proc. Acad. Nat. Sci. Phila. 18G1, 85: Corcina naturna Giiutlior, ii, 298.)

dd. Dorsal with more than 30 soft rays. {Farcques* Gill.)

901. Si aciiiiianata (Bloch & Schneider) J. & G.

Everywhere blackish, with traces of about 10 narrow horizontal

streaks along the sides; spinous dorsal quite black. [Young specimens

yellowish, with 7 or 8 straight longitudinal dark bands about as wide as

the interspaces ; dorsal fin similarly banded.] Form of 8. satuma, the

back somewhat elevated, the jirofile steep and nearly straight from the

tip of the conical and rather pointed snout to tlie base of the dorsal.

Mouth not large, the maxillary extending to below the middle of the

eye. Lower jaw included; both jaws with broad bands of villiform

teeth, the anterior series in the upper jaw considerably enlarged. Scales

on the head scarcely ctenoid above, cycloid on the cheeks. Gill-rakers

short, rather stout. Pectorals very short, not reacliing half way to the

tips of the ventrals, and but half way to the anal; as long as from the

snout to the edge of the preopercle; anal fin small, its tip not reaching

to the last ray of the second dorsal, its spine robust, nearly as high as

the fin, half the length of tlie head ; first dorsal small, with slender

spines; second dorsal very long, its tip nearly reaching caudal. Eye

rather large. Head 3}; depth 3. D. IX, I, 30; A. II, 7; Lat. 1. 53.

West Indies to Florida. Here described from a specimen lately taken

by Mr. Silas Stearns at Pensacola, Fla.

{&rammistes acuminatus Bloch & Schu. 1801, 184: Eques acum'tnattis Giinther, ii, 280:

Pareque acuminatuB Gill, 1. c.)

297.—HOSTOMfJS Lac^pMe.

Spots.

( Liosfomus Lacdpodc, Hist. Nat. Poiss. iv, 439, 1802: type Liostomus xanthnrus hac.)

Body oblong, ovate, the back compressed. Head obtuse. Mouth

small, horizontal, the upper jaw with a band of feeble teeth, the lower

nearly or quite toothless; lower pharyngeals separate, the teeth paved.

Preopercle with a membranaceous border. Dorsal spines 10, slender,

rather high, the last connected with the soft rays ; anal spines 2, the

"Gill, in Goode, Bull. U. S. Nat. Mu8. 1870, v, 50: type Grammiatea acuminatus Bloch

&. Schneider. {Ttapa, near: Eques.)
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second not large; caudal fin emarginate. Gill-membranes slightly con-

nected; gill-rakers slender. (A=:r»<r, smooth; ffro/za, mouth—the mouth

having been originally described as toothless.)

902. Li. xantluirus Lac.

—

Sijot; Goody; Olchvife; La Fayette.

Bluish above, grayish silvery below; sides with about 15 dark bands,

extending from the dorsal obliquely forward to below the lateral line;

a distinct round dark humeral spot ; fins i^lain olivaceous ; caudal not

yellow. Profile steep ; snout blunt and gibbous; in terorbital region

narrow. Fins small, the si:)ines weak; second anal spine about half

as long as tlie longest soft ray; upper lobe of caudal longest. Head

3^ ; depth 3. D. X, I, 32 ; A. II, 12 ; Lat. 1. 60. L. 12 inches. Cape

Cod to Florida ; a valuable food-fish southward.

(Lac6pe(le, iv, 4:?9; Gill, Proc. Acad. Nat. Sci. Pliila. 1853, 32: Hotnoprion xanthnrns

Holbrook, Icb. S. C. 1860, 184: Scicena xanthurus Gunther, ii, 288: Mugil obliquus

Mitcliill, Trans. Lit. and Phil. Soc. N. Y. 1, 405: Liosiomus ohliqmis Holbrook, Icb.

S. C. 1860, 160: Scmna ohJiqua Giiutlier, ii, 288: Leiostomus humeraUs and xanthurus

C. &- V. 141, 142. The alleged species "obliquus" and "xanthurus" differ in color,

"xanthurus" being j)lain golden, without spots or bars; tail yellow; probably based

on faded museum sijecimens.)

29§.-<aEWYOWE]TIUS Gill.

(Gill, Proc. Acad. Nat. Sci. Pbila. 1831, 87: type Liosiomus Uneatus Ayres.)

Body elongate, moderately compressed, the back little elevated.

Head oblong, the snout abruptly decurved. Eyes moderate, anterior.

Preopercle with a crenulated membranaceous edge. Mouth rather

large, subterminal, somewhat oblique. Lower jaw with several very

small barbeU and with a few large pores. Teeth equal, in villiform

bands, the anterior series scarcely enlarged. First dorsal with about

13 spines; anal with 2 spines, the second short and feeble; caudal

emarginate. Pharyngeal bones and teeth as in Micropogon. Air-bladder

simple. Gill-rakers slender, rather long. Size small, {yewq^ lower

jaw; v^,aa, barbel.)

903. O. lineatais (Ayres) Gill.

—

Little Roncador.

Silvery with brassy lustre and black punctulations, these forming

faint oblique dark lines along the rows of scales ; fins yellowish ; axil

black. Head conic, rather blunt; maxillary reaching silghtly beyond

middle of pupil. Barbels 5-8, minute, on the inner edge of each dentary

bone. Anal spines very small, the second not half the height of the

soft rays; pectorals and ventrals moderate, not reaching vent; caudal

concave. Head 3^; depth 3J. D. XIII, I, 22; A. II, 11; Lat. 1. 55.
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L. 10 inches. Pyloric coeca 8 ; air-bladder simi)le. Coast of Califor-

nia; very common.

(Liostomus Uneatiis Ayres, Proc. Cal. Acad. Nat. Sci. i, 25, 1855; Girard, U. S. Pac.

R. R. Surv. Fish. 99: ScicBiia lincata Giiuther, ii, 288.)

299.—iniCKOPOGOW Cuvier &, Valenciennes.

Croalcers.

(Cuv. & Val. Hist. Nat. Poiss. v, 213, 1830: type Micropogon Hneatus C. & Y.= rei-ca

undulata L.)

Body moderately elongate, compressed, somewhat elevated. Pre-

opercle strongly dentate. Teeth in villiform bands, the onterrow in the

upper jaw enlarged ; lower jaw with a row of minute barbels on each

side. Second anal spine moderate. Caudal fin double truncate. Lower

l)haryngeals narrow, distinct, with conical teeth. Gill-rakers moderate,

rather slender. Air-bladder with long horns, {ij-upo^. small ; raJ^'wi/,

beard.)

904. M. undulatiis (L.) C. & Y.— Croaker.

Color grayish-silvery, with bright reflections ; sides and back with

narrow, irregular, undulating lines of dots; dorsal fins'with three lines

of dots along base. Body rather elongate, slightly elevated, the back

somewhat compressed. Head long, the snout prominent, not strongly

convex. Mouth rather large, nearly horizontal, tbe maxillary reaching

to front of eye. Eye 2 in snout. Preopercle strongly serrate; the

spines near angle diverging. Dorsals nearly separate, the first high;

pectorals moderate, nearly reaching tips of ventrals; ventral filament-

ous; anal inserted nearly under middle of second dorsal; the second

spine rather weak, shorter than snout, one-third length of head. D. X,

I, 27 ;
A. II, 8; Lat. 1. GO; cceca 8. Head SJ ; depth 3.;^ ; eye 5 in head,

rather less than interorbital width. L. 12 inches. New York to West

Indies; common southward.

{Pcrca undulata L. Syst. Nat. ; Cuv. & Val. v, 219 ; Tlolbrook, Ich. S. Car. 1860, 146;

Giintber, ii, 271 : Micropofjon lincatus Cuv. & Val. v, 215.)

300.—UITIDRIIVA Cuvier.

(Cuvier, Rfegne Auira. ed. 1, 297, 1817: type Sciccna cirrhosa L.)

Body moderately elongate; back somewhat arched. Head oblong,

with the snout thick and protuberant. Mouth almost horizontal, of

moderate size. Preoperculum with its bony margin finely serrate.

Lower jaw with a single thickish barbel. Teeth in villiform bands,

the outermost in the upper jaw somewhat enlarged. Anterior dorsal
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with about 10 spines; anal fin with 2 spines, the second not very small.

Caudal lunate or truncate. Gill-rakers normal, but short. Air-bladder

present. In most warm seas. (Latin, umbra, shade; the name umbra

was used for the typical species by early writers.)

a. Sides without vertical bars.

905. U. roncador Jor. & Gilb.

—

Yellow-finned Eoncador.

Bright silvery, bluish above, with brassy reflections ; sides with nar-

row, distinct, undulating streaks of deep olive, running from the head

and pectoral region upward and backward, with some abrupt curvatures,

to the base of the dorsal fin, sometimes alternating with lines of spots;

no vertical bars; cheeks pure white; fins mostly yellow; peritoneum

black. Body elliptical-elongate, the back somewhat elevated, the curve

from snout to dorsal regular. Head conical, bluntish. Mouth horizon-

tal, the maxillary extending to beyond front of pupil ; eye moderate, 1^

in snout, 5^ in head, 1^ in interorbital width. Caudal lunate, the ui)per

lobe the longer. Second anal spine strong, 2^ in head, a little shorter

than third dorsal spine. Pectoral short and small, not reaching tips of

ventrals, and not half way to vent ; its length IJ in head. Head 3|;

depth 3^. D.X-I,27; A. II, 7; Lat. 1. 58. L. 15 inches. Point Concep-

cion to Panama abundant ; one of the handsomest of the Scisenoids.

(Jor. &. Gilb. Proc. U. S. Nat. Mus. 1881: JJmhrlna undulata Stciudacliner, Ichlhyol.

Beitiage, iii, 21, 1675; not of Girard.)

aa. Sides with vertical bars.

906. U. broBissosieti Cuv. & Val.

Body with about 9 dark cross -bands, besides undulating streaks

along the rows of scales ; spinous dorsal blackish. Body rather stout,

the back somewhat elevated; maxillary extending to pupil; preopercle

finely denticulate on its bony edge ; barbel short
;

pectoral fins short

and small, not reaching to tips of ventrals nor half way to vent;

caudal truncate; second anal spine thick, f the length of the head.

Eye 3| in head. Head 3| ; depth 3. D. X-I, 28 ; A. II, 7 ; scales 5-48-

10. West Indies, north to East Florida.

(Cuv. & Val. V, 187; Giinther ii, 277 ; Jordan, Proc. U. S. Nat. Mus. 1880, 17: Um-
brina coroides Cuv. &, Val. v, 187.)

303.—ITlE.^iTICIRRUS Gill.

King-Jish.

(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 86: type Perca alhurnus L.)

Body comparatively elongate, little compressed; head long, subconic,

the bluntish snout considerably projecting beyond the mouth ; mouth
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smnll, horizontal, both jaws with bauds of villiform teeth, the outer

teeth in the upper jaw more or less eularged; chin with a single stout-

ish barbel; preopercle with its membranaceous e<lge serrulate; gill-

rakers short, tubercular; dorsal spines high, slen(.er; second dorsal

long and low; caudal fin with the lower angle rounded, the upper

sharp; anal fin with a single weak spine; no air-bladder. Lower pha-

ryngeals separate, small, with sharp teeth. Species numerous in Amer-

ican waters. (Latin, mentum, chin; cirrufi, barbel.)

a. Outer row of teeth in iipjier jaw not greatly enlarged.

907. M. nebulosus (Mitchill) Gill.— nVf/'Z/Hv; 7u»r/-/,s7(; Barb.

Bright grayish silvery, with irregular dark bars, those in front run-

ning obliquely backward and downward, those behind obliquely forward

and downward ; tins all dusky. Body elongate, terete, but little com-

pres.sed; .snout very blunt; profile evenly curved; eyes very small,

about 2 in snout; outer teeth not much enlarged
;
pectoral fins short

and broad, scarcely reaching tips of ventrals, 1^ in head ; ventrals If in

head; dorsal fins scarcely connected; spinous dorsal high, its height

three-fourths length of head; anal spine very weak, less than half the

height of fin. Head 3f in length ; depth 4a D. X-I, 26 ; A. I, 8 ; Lat.

1. about CS. Cape Cod to Cape Hatteras ; common northward ; an im-

portant food-fish.

(Sciana nehulosa Mitch. Trans. Lit. and Philos. Soc. N. Y. i, 403, 1815: Umbrina neh-

ulosa Giiuther, ii, 275.)

908. M. lit.'oraJis (Holbrook) Gill.—5'Hr/ Whiting.

This species is said to be distinguished from M. alhurnus by the plain

silvery color and the absence or reduction of the outer series of larger

teeth. Form entirely similar to that of M. alburnns. D. X-I, 27 ; A. 1, 1).

Coast of South Carolina. (Holbroolc.)

( Umbrina Utturalis Holbrook, Icb. S. Car. 1S6(), 144 : Umbrina littoralin Giintber, ii, 27G.

)

aa. Outer row of teeth in upper jaw much enlarged.

909. M. albiirntis (Linn.) GiW.— Whitintj.

Silvery, faintly clouded along the back and sides, these marks form-

ing dusky bars, running obliquely forward and downward to below

the lateral line, sometimes obsolete. Body elongate, rather slenderer

t\i?L\\ in neimlosus] back slightly arched; belly nearly straight. Snout

broad, depressed, and bluntish, i)rotruding beyond the niontli. Outer

teeth of upi)er jaw very strong. Maxillary reaching to below middle of

the small eye. Third dorsal spine highest, less than half the length of

the soft dorsal, and two-thirds the length of head; pectorals broad,

Bull. Nat. Mus. No. 16 37
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rather long, tlieir tii)S reacbing- beyond ventrals, their length 1^ in head;

ventrals 2 in head. Head 3^ in length; depth about 4. D. X-I, 25 ; A.

I, 7; Lat. 1. Go. South Atlantic coast of United States.

{Perca alhurnus Linn. Syst. Nat. : Umbrina alburnus Giinther, ii, 275: Urnh-'ma albur-

nus Holb. Ich. S. C. 18J0, 137: Uinbrina ijhalwna Girard, Mex. Bound. Surv. Icbth.

Id59, 13.)

910. M. HntlBslalMS (Grd.) Gill.—B«r^«m; "Sucker".

Sooty grayish, with bright reflections, the back, all the tins, and under

side of the head dusky with dark jioints; undulating lines along sides run-

ning upward and backward ; back often with very faint dark cross-bars.

Body elongate, the back not elevated. Head bluntish. Eye small, 2^

in snout, 7 in head, the maxillary scarcely extending to its front. Ante-

rior teeth of ujjper jaw strong. First dorsal high, its longest spine

reaching past front of second dorsal ; anal small, nearly under the

middle of second dorsal, 1| in head
;

pectoral fins reaching past tips

of ventrals nearly to vent, their length 1^ in head. Head 4 ; depth 4.

D. X-I, 26; A. I, 8; Lat. 1. CO. L. 18 inches. Pacific coast, from Pan-

ama north to Point Concepcion; abundant.

(Umhrina undulata Girard, Proc. Acad. Nat. Sci. Phila. 1S54, 148, and in U. S. Pac.

R. R. iSnrv. Fisli. 101 (the type, a very young siiecimen, examined by us): Umbrina

eIo)igataG\mtheT, Proc. Zoiil. Soc. London, 1884, 148.)

302.—LARIMUS Cuvier & Valenciennes.

.'(Cuvier & Valenciennes, Hist. Nat. Poiss. v, 145, 1830: type Larimus brericeps C. & V.)

Body oblong, compressed ; snout very short and bhmt ; mouth very

oblique, large, the lower jaw projecting ; teeth small, in villiform bands

;

no barbels
;
preopercle finely serrated

;
pseudobranchice jiresent ; air-

bladder simple; vertebra; as usual; lower pharyngeals distinct, with

pointed teeth; dorsal fins connected, the first moderate, the second long;

anal fin very small, placed well back, i>rovided with 2 spines ; caudal

fin convex. (An ancient name of some fish, from ?.ap6^, pleasant, dainty.)

,911. Li. fasciatus Holbrook.

Silvery gray, clouded above ; sides marked with about 7 nearly ver-

itieal dusky bars, running from the back to below the lateral line. Body

oblong, compressed, ventral outline nearly straight, dorsal outline consid-

erably arched ; snout very short, much less than the diameter of the

large eye ; mouth large, very oblique, maxillary nearly reaching pos-

terior margin of orbit; til) of mandible on level of lower part of pupil;
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second anal spine small; pectoral fin short and caudal snbtruncate.

Head 3^ ; depth about 3. D. X-I, 24 ; A. II, (5; Lat. 1. about 62. {nol-

hrool:) South Atlantic coast and southward ; rare.

(Holbrook, Ich. S. C. 18(50, 154; Giiutber, ii, 2(59.)

303.—ATRACTOSCIOIV Gill.

(Gill, Troc. Acad. Nat. Sci. Phila. 18,;2, 18: type OtoUthus wqmdenH Cuv. & Val.)

This genus diifers from Cynoscion only in the dentition, the bands of

teeth being somewhat broatler and some of the teeth near the middle of

the upper jaw enlarged, but not forming canines. The species are

among the largest of the SciccnidcB, and as food-fishes they are among

the best, {azpay-n-^ a spindle; o-xtoy, Sciiena.)

912. A. nobile (Ayres) Gill.— ^/((7<> Sea Bass; *S'm Trout; Corvina.

Dull silvery, bluish above; everywherepuuctulate; young with obscure,

dusky cross-bars; axil and fins dusky. Body elongate-elliptical, not

much compressed ; head slender, conical, the snout rather pointed ; mouth

terminal, oblique, the lower jaw the longer; maxillary reaching to be-

yond pupil; premaxillary in front on the level of the orbit; teeth in

lower jaw enlarged and in a single row laterally, anteriorly smaller, in

a broad iiatch, the inner series in both jaws reflexed and movable ; upper

jaw with about two series on sides forming a broad cardiform patch in

front; a few of the teeth near the middle of the jaw enlarged but not

canine-like; gill-rakers moderate, very strong; scales very thin, weakly

ctenoid; anal spines 2, weak, the first sometimes obsolete; fins low,

pectoral not reaching half \yiiy to vent; caudal lunate, the upi^er lobe

generally longest. Head 3i ; depth 4. D. X-I, 21 ; A. II, 9 ; Lat. 1.

88 (tubes); more than 100 series of scales. Pacific coast north to !San

Francisco; one of the largest and most valuable of our Scioenoid fislics,

reaching a weight of GO to 70 i)ounds. The flesh is firm and rich.

(Johnius nohilis Ayres, Proc. Cal. Acad. Nat. Sci. 1800, 78 ; Gill, Proc. Acad. Nat. Sci.

Pbila. 1862, 18: OtoUthus californeiisis Steinducbner, Iclith. Beitriige, iii, 31, 187.'i, the

youug or " Sea Trout.")

304.—CYIVOSCIOIV Gill.

Weak-fishes.

{Ccstrens Gronow ; not of C. «fc V.)

(Gill, Proc. Acad. Nat. Sci. Phila. 1801, 49 : type Johnius rrr/alis, Bloch.)

Body elongate, little compressed ; the back not elevated. Hcud

conical, rather pointed. Mouth larger than in our other Scia^noids; tlio

lower jaw projecting. Maxillary very broad. Teeth sharp, not closely
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set, in rather .narrow bands ; the lower jaw without canines ; npper

jaw with two long canines, one of which is sometimes obsolete; lateral

teeth of lower jaw larger than anterior. Preopercle with its mem-

branaceous edge serrulate, the bone entire. Lower i^haryngeal bones

separate, their teeth all pointed. Gill-rakers strong, rather long. Ver-

tebrae about 14+10 (instead of 10+14 as in Scicenoids generally).

Pseudobranclii;^ well developed. Dorsal spines slender ; anal spines 1

or 2, very feeble ; second dorsal long and low ; caudal fin subtruncate or

lunate. Large fishes chiefly of the waters of America, closely related to

the Old World genus Otolithus, from which they are distinguished by the

absence of canines in the lower jaw. All of them rank high as food-

fishes ; the flesh is rich, but tender and easily torn ;
hence the popular

name of Weak fishes, {/.uwv, dog; ay.iov, Scitena; the modern Greek

name of Umhrina cirrhosa.)

a. Anal spines 2.

913. C pas'VBpiiine Ayres.

—

Blue-fish; Corvina.

Clear steel-blue above, without stripes or spots, silvery below; a

narrow dusky shade along the sides below the lateral line
;
axil dusky;

lower fins yellowish with dusky shading; upper fins dark ; the second

dorsal dark-edged. Body elongate, compressed, little elevated. Head

conic, rather pointed. Mouth large, the maxillary extending to beyond

the pupil. Eye large, a little shorter than snout, 6 in head. Teeth

moderate, in a rather broad band; canines very long and strong, usually

but one present. Fins rather low ; caudal lunate
;
pectoral short, not

reaching to the tips of the ventrals. Gill-rakers strong, rather long.

Head 3J; depth 4i D. IX-I, 23; A. II, 10; the first anal spine ex-

tremely small. Lat. 1. with 75 tubes ; the number of scales about 95.

L. 30 inches. Pyloric coeca 3. Air-bladder long, with two appendages.

Coast of California and Mexico, chiefly south of San1;a Barbara. An

excellent food fish.

(Ayres, Proc. Cal. Acad. Nat. Sci. 1881, 15G : OtoUthus magdalenoc, Steindachner, Iclilli.

Beitriige, iii, 1875.)

aa. Anal spine single.

c. Back uniform silvery white, witliout dark spots or blotches.

9140 C. iiofliuin Holb.

—

White Trout; Sea Trout.

Uniform bright silvery, bluish above. Body elongate, little compress-

ed. Back more arched than in the other species. Mouth moderate,

oblique; lower jaw longest; maxillary reaching opposite middle of eye.

Eye large, about as long as snout. Head 3|; depth 3f. D. X-I, 28 (X-
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I, 25, Giiniher)
; A. I, 10 ; Lat. 1. about 08. {Eolbroolc.) Coast of South

Carolina and southward.

{OtoUUiHH nolhiiH H<>ll)rook, Icli. S. C. 1800, 134: OtolUlim uofhns Giinflier, ii, 308.)

CT. Buck iiTcj^iilarly specklwl and blotcliod, the spots forming nndulating streaks.

f>15. C res**'*? (Block &, Schneider) Gilk

—

Wiak-finh ; Squeicaf/Kc; Gray Trout.

Silvery, darker above and marked with many small, irregular dark

blotches, some of which form undulating- lines running downward and

forward; back and head with bright reflections; dorsal and caudal

fins dusky; ventrals, anal, and lower edge of caudal yellowish, some-

times speckled. Maxillary reaching to beyond pu}>il ; teeth sharp, in nar-

row bands. Pectorals short, scarcely reaching tips of ventrals, a little

more than half length of head ; longest dorsal spine as long as maxillary,

not half length of head. Head 3h in length ; depth 4|;. Eye about If^

in snout. D. X-I, 29; A. I, 13; Lat. 1. 78. Cape Cod to South Amer-

ica; very abundant, and highly valued as a food-fish.

{.Tolinius rcqalis Bk & Schn. 1801, 75: OtoUthiis regalis Holbrook, Ich. S. C. 1860, 129:

OtoIitltHfi reqalis Giiuther, ii, 307.)

9 : 6. C. thnlassinum (Holb.) Gilk

Silvery, darker above, and marked with many interrupted narrow

dark lines, directed from back obliquely forwards ; belly yellow, the

color running up on the sides. Body longer and less elevated than in

the preceding, and with a sharper snout. Head 3.^ in length ; depth

about U. D. X-T, 26 ; A. I, 9. South Atlantic coast of United States.

A doubtful species, distinguished from C. regale by the fewer fin rays.

{Ololithus thalassinus Holbrook, Ich. S. C. 18G0, 133; not Otolithus tltalansinns Giin-

ther, ii, 308.)

hhh. Back and ii])per fins ^vith many conspicnons round black spots.

f)l'3'. C BBia'T-MSatMBM (Mitchill) Gill.—Spoiled Sea Trout.

Bright silvery, darker above ; back posteriorly with numerous round

black spots as large as the pupil; both dorsal and caudal tins nuirked

with similar, somewhat smaller spots, nuich as in a trout; anal dusky.

Maxillary reaching to posterior edge of eye ; canines moderate. Long-

est dorsal spine not (piite half the length of the head; pectorals short,

not reaching tips of ventrals, not half length of head ;
caudal lunate.

Head 3^ ; depth 5. Eye large, about in head. 1). X-I, 25; A. 1, 10;

Lat. 1. about 90. Virginia to Mexico ; very abundant southward.

{LahruH nquetcaguc var. maculatus Mitchill, Trans. Lit. & Phil. Soc. i, 390, 1815: Oto-

litliUH carolinensis Cnv. «fc Vak ix,l75: Olotithun caroliiieniiix Holbrook, Icli. S. C. 18G0,

72: Otolithus carorninisis Giiuther, ii, 30;;: OloUthun drummoudi Girard, U. S. Mex.

Bound Surv. Ichth. 1859, 13; not of Kichardsou?.)
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305.—SEBIPHUS Ayres.

Queen-Jishes.

(Ayres, Proc. Cal. Acad. Nat. Sci. pt. ii, 80, 1861: type Seriphus politus Ayres.)

Body oblong, compressed, covered with rather large, deciduous, ctenoid

scales. Head deep, compressed, carinated behind, dei^ressed above the

eye. Snout bluntish, lower jaw projecting. Mouth large, oblique. Teeth

small, sharp, separated, in narrovi bands. Gill-rakers long. Pseudo-

brancliiiiB present. Preopercle with its membranaceous edge denticulated.

Fins fragile, the soft parts scaly ; dorsal fins well apart, the second un-

usually small, scarcely larger than the anal, which is unusually large

;

anal spines 2, feeble ; caudal fiu lunate. Vertebrae 14+ 10, as in Otolith-

inw. Size small, [tripc^o!;, a small winged insect; also a kind of worm-

wood; the allusion not evident.)

91§. S. polBtUS Ayres.

—

Queen-fsh; Einfi-Jish.

Bluish above, sides and below bright silver^', finely i)unctate ; ver-

tical fins all pale yellow; base of pectorals blackish. Body oblong, com-

pressed. Depth of head | its length. Mouth very large, oblique, the

tip of the mandible on the level of the pupil, the broad maxillary reach-

ing to the posterior margin of the pupil. Teeth small, sharp, separated,

in about two series in front and one behind. Gill rakers | diameter of

eye. Scales ctenoid, very deciduous. Spines very slender. Soft parts

of vertical fins largely covered with small deciduous scales. Dorsals

well separated, the second inserted in advance of the anal, which ex-

tends much further back ; caudal concave
;

pectorals small, barely

reaching tips of the small ventrals. Flesh very tender. Head 3f

;

depth 3|. D. VIII-I, 20; A. II, 21 ; Lat. 1. about 00. L. 12-11 inches.

Coast of California ; very abundant southward ; north to San Francisco.

(Ayres, Proc. Cal. Acad. Nat. Sci. ii, 80, 1831 ; Gill, Proc. Acad. Nat. Sci. Phila. 1862,

277.)

Family XCIL—GERRID^.

{The Gerroids.)

Body oblong or elevated, compressed, covered with sparoid scales

;

lateral line continuous ; mouth moderate, extremely protractile, descend-

ing when protruded, the spines of the premaxillary extending to above

the eye, closing a deep groove in the top of the head ; maxillary with-

out supplemental bone, not slipping under the very narrow preorbital

;

its surface silvery, like the rest of the head ; base of mandible scaly.
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a slit between ifc and the preorbital to permit its free motion ; both jaws

with skMider, villiform teeth ; no incisors, canines, nor molars ; no te<'tli

on vomer or palatines
;

preopercle entire or serrate ; sides of liead

scaly; nostrils double, round; pseudobranchise concealed; gill lakers

short, broad; gill-membranes separate, free from the isthmus; dorsal

fin single, continuous or deeply notched, the spinous and soft portions

about ecjually developed, with a scaly sheath along the base, as in Um-

biotocida' ; dorsal spines usvudly 9 or 10; anal usually with 3 spines ; the

soft portion of the fin similar to the soft dorsal, but shorter; ventral

fins thoracic, I, 5 ; branchiostegals G; lower pharyngeal bones firmly

united, with a suture; air-bladder present; i)yloric coeca rudimentaiy;

vertebrte 10-14. Oviparous. Species about 30, inhabiting the troi)ical

seas. They differ considerably in form, and in development of spines,

but probably all may be referred to a single genus.

{Gerridw Giiutlier, iv, 252-264.)

306.—OEURES Cuvk-r.

(Cnvier, Regne Auim, ed. 2, ii, 1829: type Gerres plumUri Cuv. & Yal.)

Character of the genus included above. (An ancient Latin name of

some similar fish.)

a. Preopercle serrate ; second spines of dorsal and anal much enlarged. (Gerres.)

919. €r. pliiiiBBCra Cuv. & Yal.

Brilliant silver}", a blackish stripe along each row of scales, making

about 12 streaks, the upper concurreut with the back and thus strongly

curved ; fins, except the pectorals, dusky. Body compressed, the back

much elevated, the profile steeply descending and somewhat concave, the

snout rather i)ointed ; lips full, mouth quite small, the maxillary reaching

front of the pupil of the large eye, which is longer than snout, 3.j in

head; three rows of scales on cheek ; scales large, smooth, adherent;

longest dorsal spine nearly as long as head, longer than longest anal

spine
;
pectorals narrow, pointed, reaching ])ast tips of ventrals to anal

;

caudal forked; ventral with a large accessory scale. Lat. 1. conspicuous,

its scales 38. Head 3;^ in length ; depth 2. D. IX, 12 ; A. Ill, 9, the last

rays not much higher than the scaly sheath. West Indies, north to

Eastern Florida.

(Cuv. A. Val. vi, 452; Gunther, iv, 253.)

aa. Preopercle entire; second spines of dorsal and anal little enlarged. {Diajiterus"

Raiizani.)

* Diapterus Ranzani, N. Comm. Ac. Sc. Bol. 1841 : = Eucinostomus B. & G. {SiaTtre-

poi, having the lin divided.)
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920. G, argenteaas (Baird & Girartl) Guutlier.

Silver}', without spots or streaks on body or fins; young sometimes

barred. Mouth very small, maxillary reaching slightly beyond vertical

from front of eye ; scales large ; spinous part of dorsal as long as soft

;

second dorsal spine scarcely half the length of head 5 soft <lorsal

extending a little further back than anal. Eye 3 in head Head 3^;

depth 3. D. IX, 10 ; A. Ill, 7 or 8. New Jersey to North Carolina.

(Eucinosiomus argenteus Baird & Girard, Niuth Smithsonian Eeport, 1854, 335.)

931« G. hoinonyiiBUS (Goode «fe Bean) J. «&. G.

Silvery, brownish above, centre of scales with a darker spot ; a black

spot on spinous dorsal
;
young with transverse dark bars. Body oblong,

compressed, highest at front of spinous dorsal
;
profile steep, not arched

;

mouth horizontal, maxillary reaching to below eye ; eye large. Head 3f

in length ; depth 2^ ; eye 3 in head. D. IX, 10 ; A. Ill, 8. L. lat. about

40. [Baird & Girard.) Atlantic coast of the United States; abundant

southward.

{Diapterns homonymus Goode «fc Bean, Proc. U. S. Nat. Mns. ii, 340, 1879: Uucinosto-

nms argenteus Girard, U. S. Mex. Bound. Snrv. Iclitli. 1859, 17, not of B. & G. : Gvrrcs

argenteus Gunther, iv, 256.

)

922. G. harenglBlMS (Goode & Bean) J. & G.

"The height of the body is contained 3 to 3^ times in the total length

without caudal, the length of the head 3^ to 3J times ; the diameter of

the eye excels the length of the snout and is contained 3 times in the

length of the head and equals the width of the interorbital space; the

groove for the i)rccesses of the intermaxillaries is naked and extends to

the vertical through the anterior third of the eye ; the free portion of

the tail is longer than high ; the least height of tail equals the length of

the 6th dorsal spine ; the 3rd dorsal spine is the longest, its length being

contained twice in the height of the body and equals the length of the

head without the postorbital portion ; the last dorsal spine equals in

length the 2d anal, and about equals the length of the snout, and is about

I as long as the 3d ; the first dorsal ray is fully 1^ times as long as the

1st dorsal spine ; the 2d anal spine is stronger and shorter than the 3rd,

its length being contained 3| in the length of the head ; the 3d anal

spine is contained 3^ times in the length of Ihe head ; the caudal is

forked, its length slightly less than the length of the head, and very

little greater than the length of the pectoral ; the pectoral reaches to

the perpendicular through the origin of the soft dorsal. The ventral is

half as long as the head ; the vent is under the 2d ray of the soft dor-
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sal. D. IX, 10 ; A. Ilf, 7 ; P. 15 ; V. 1, 5 ; C. + 17 +. L. lat. 44 ; L. tians.

1%. The back has a slight tawny hue, interrupted as it blends with the

white of the sides by five or six indistinct scollopy incursions of the

body color, giving- the upper i)art of the side of the fish a marbled a})-

pearance." {Goode tt- Bean.) West coast of Florida.

{Eucinontomiiiiharenf/uJns Goode & Hean, Proc. U. S. Nat. Mus. 1879, V^2, 1540.)

Family XCIII.—EMBIOTOCID^.

{The Surf-Jishes.)

Viviparous Labroids. Body ovate or oblong, compressed, covered

with cycloid scales of moderate size. Cheeks, operculum, and interoper-

culum scaly. Lateral line continuous, running high, without abrupt flex-

ure; not extending on the caudal fin. Head rather short. Mouth small,

terminal. Jaws with conical or compressed teeth of moderate or small

size, in one or two series. No teeth on vomer or palatines; no canines;

lower pharyngeals united, without suture, their teeth conical or paved.

Upper jaw freely protractile. Lips full, the lower either forming a free

border to the jaw or else attached by a frenum at the symphysis. Max-

illary short, without supplemental bone, slipping for most or nil of its

length under the preorbital. OjK^rcular bones entire. Branchiostegals

(or 5). Gill-rakers usually slender; gill-openings wide, the membranes

free from the isthmus or very slightlj' connected; pseudobranchiai

present; gills 4, a slit behind th;' fourth. Nostrils round, "2 on each

side. Dorsal fin single, long, with 8-18 usually slender spines, which

are depressible in a groove. A sheath of scales along the base of the an-

terior part of soft dorsal and posterior part of spinous dorsal ; this sheath

separated by a furrow from the scales of the body. Anal fin elongate,

with 3 moderate or small spines and 15-35 slender soft rays, its form

and structure differing in the two sexes. Ventral fins thoracic, I, 5.

Pectorals moderate. Caudal forked. Oviduct opening behind the vent,

the two apertures always distinctly separated. Air-bladder large, sim-

ple. Ko i)yloric coeca. Vertebra? 13-1!) + 10-23.

Viviparous. The young are hatched within the body, where they

remain closely ])a('ked in a sac-like enlargement of the oviduct anah)-

gous to the uterus, until born. These foetal fishes bear at first little

resemblance to the parent, being closely com])ressed and having the

vertical fins exceedingly elevated. At birth tliey are from 1^ to 2i

inches in length, and similar to the adult in ai)i)earance, but more com-

l)ressed, and red in color. Since the announcement of their viviparous
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nature by Dr. Gibbous and Professor Agassiz, in 1853, these fishes have

been the subject of much interest to anatomists.

Fishes of the Pacific coast of North America, inhabiting bays and

the surf on sandy beaches. One species {Hysterocarpus traski) inhabits

fresh waters, one {''Ditrema''^ molaceum) is found in Australia, and

another {Ditrema temmincM) is found in Japau. The species reach a

length of from G to 18 inches, and are very abundant where found.

They are much used for food, but the flesh is poor and tasteless. Most

of them fet'd on Crustacea, but one genus {Aheona) is j)artly or wholly

herbivorous. Geuera 8; species 20.

(Emhiotocidw GilutberJ iv, 244-r231.)

"Spinous dorsal longer than tlie soft part, of 16-18 spines; second anal spine the

largest. ( Il'jsterocarpince.

)

a. Scales large ; teeth moderate, conical, in one series ; lower lip without frenum.

Hystkrocarpus, 307.

** Spinous dorsal shorter than the soft x^art, of S-11 spines; anal spines graduated.

(E^nbiotocir.a.)

h. Scales large (40-50 in the lateral line); soft dorsal and anal more or less short-

ened.

c. Teeth incisor-like, most of thorn obtusely thrce-lobed ; lower lip with a nar-

row freuuui Abeona, 308.

cc. Teeth conic, entire Micrometrus, 309.

ib. Scales small (60-75 in the lateral line).

d. Teeth in two series in each jaw Amphistichus, 310.

dd. Teeth in a single series in each jaw.

e. Lower pharyngeal bone normal (with the posterior margin concave, the

the lateral horns well developed, and the teeth all on the same plane,

some conical, some truncate).

/. Lower lip with a frenum, its edge entire.

g. Abdomen much longer than the base of the short anal fin.

Hypsurus, 311.

gg. Abdomen much shorter than the base of the long anal fin.

Ditrema, 312.

ff. Lower lip without frenum, its free fold incised behind ; lips very

large Rhacochilus, 313.

ee. Lower pharyngeals peculiar, very large, posteriorly convex, the lateral

horns little developed, the teeth on two separate planes which meet

at an angle, the anterior teeth hexagonal and tessellated, the posterior

appressed forwards Damalicuthys, 314.

307.—HYSTEROCARPUS Gibbons.

(Gibbons, Daily Placer Times and Transcript, May 18, 1854, and in Proc. Acad. Nat.

Sci. Phila. 1854, 124: type Hysterocarpus traslci Gibbons.)

Body ovate, the back strongly elevated and convex ;
head small, the

snout projecting; mouth small, with one series of rather large, bluntly

conical teeth; the jaws about equal; lips not much enlarged, the lower

forming a free border, without frenum
;
gill-rakers moderate, widely set;

branchiostegals 5; scales rather large, silvery; spinous dorsal very
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long-, of about 10 spines, liigbest at tlie fifth or sixth, thence gradually

shortened each way, the last spines being shorter thau the soft rays;

anal spines stronger thau in the other genera, curved, the second

spine being longer and stronger thau the first and third, which are

nearly equal; soft rays of anal 20-23 iu number, the anterior simply

articulated. Fresh waters of California, {uarspo:;, later; xafnzoq, fruit;

t. f., fruit borne late; in allusion to the prolonged development of the

embryo.)

923. H. traski Gibbous.

Males, above dark brown, sides yellowish or olivaceous, with tine

black dots ; throat and belly golden yellow ; females olivaceous, darker

above, with black blotches on sides in irregular transverse bars. Ijody

oval, compressed ; ventral curve less than that of the back; head small,

profile from snout to occiput concave ; mouth small, oblique, maxillary

not reaching orbit ; lateral line following the curv^e of the back; dorsal

spines rather high, the fourth to seventh highest ; cheeks with 3 rows

of large scales. Head 3^ ; depth 2. D. XVI, 11 ; A. HI, 22; Lat. 1. 40.

Eivers of Central California, locally abundant.

(Gibbous, Pioc. Acad. Nat. Sci. Phila, 1854, 105, 124; Giiuther, iv, 251.)

. 308.—ABEONA Girard.

Shiners.

(Girard, Proc. Acad. Nat. Rci. Phila. 1855, 322: type Aheona trowhr'uhjU Grd.^Cymn-
tO(ja-iter minimus Gibbous.)

Body ovate or oblong, compressed. Head moderate. Mouth small;

the jaws about equal ; li^js rather thin, the lower with a narrow frenum

;

teeth in one principal series, besides which are often one or two other

teeth, stout, somewhat compressed, and incisor-like ; all or most of the

teeth three-lobed. Gill-rakers very slender and short. Lower pharyn-

geals scarcely concave behind ;
tlu^ teeth all large and truncate. Scales

large. Dorsal fin short and high ; the spines robust ; the middle ones

highest and rather higher than the soft rays. Anal fin short and deep,

with strong spines. Vertebne (in .4. minima) 14 -|- 10. Species of small

size; partly or wholly herbivorous, feeding on sea-weeds. Coloration

variegated. (A coined name without meaning.)

921. A. niiniiliil (Gibbous) Gill.

Color greenish above with bluish reflections, thickly dusted with

black dots; an irregular longitudinal black band along axis of body,

and two vertical dark bars downward from base of dorsal iin on wliich
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they appear a.s blotches; sides often with much light yellow; axil of

pectorals black. Body oval, compressed, with thick short caudal pe-

duncle and very short head. Profile moderately depressed above the

eyes. Spinous dorsal rapidly rising to the fifth or sixth si^ine, thence

gradually descending; spinous dorsal higher than soft part; cheeks

with scales in 2^ series. Head 3| ; depth 2. D. IX, 14 ; A. Ill, 16 ; Lat.

1. 45. L. 6 inches. Pacific coast of United States; common; the small-

est of the family.

(Cymatogaster minimus Gibbons, Proc. Acad. Nat. Sci. Phila. 1854, 125: Jheona iroiv-

hridgii Girard, U. S. Pac. R. R. Surv. Fish, x, 186, pi. 34, fig. 6-10 : Dltrcma minimum
Giinther, iv, 249.)

925. A. a.uil*ora Jordan *fc Gilbert.

Color bluish-black above, becoming lighter on sides and silvery be-

low. Opercles and lower half of sides punctate with black dots and

shaded with light orange, the latter more intense on the centres of the

scales and forming a diffuse lateral band; a broad grayish streak back-

wards from pectorals to opposite origin of anal, this streak without orange

tint and with the margins of the scales dark by aggregation of black

points; young specimens with the bright lateral shade more distinct,

and rosy instead of orange; fins marked with more or less blackish, the

anal with some yellowish ; a conspicuous black triangular blotch in the

axil of the pectoral. Body elongate, with a very long and rather thick

caudal peduncle. Head transversely very convex above, and with a

blunt snout. Mouth small, oblique; maxillary reaching but two-thirds

the distance to front of orbit. Spinous dorsal with the fifth to the ninth

spines highest, and about equal to the longest soft ray. Caudal forked

for nearly half its length. Scales on cheeks in 3 distinct series. Head

4 ; depth 2%. D. IX, 17 ; A. Ill, 20 ; Lat. 1. 45. L. 7 inches. Monterey

Bay. California ; abundant in rock-pools.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 299.)

312.—MICROmETRUS Gibbons.

Sparadas.

{Cymafogasier and Bmchyistius Gill: Metrogaster Agassiz.)

(Gibbons, Proc. Cal. Acad. Nat. Sci. in Daily Placer Times and Transcript, May 30,

1854: iy-pe Cymatogaster aggregattis Gihhons.)

Body elliptical, oblong, compressed. Head conic. Mouth small,

oblique, the lower jaw slightly shorter; lips thin, the lower with narrow

iVenum or none; teeth small, conical, rather numerous, in one series.

Gill-rakers moderate, slender. Scales comparatively large. Dorsal
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spines rather high, some of the middle ones highest, the ])osterior not

so liigh as the soft rays; the soft dorsal shortened. Anal moderate,

with weak spines. Caudal forked. Pharyngeals normal, the teeth all

conic. Vertebr.ie (in M. offgregattis) 15 + 20; in M. frenatus 13 -|- 21.

Species of small size and bright coloration, [iiupoz^ small
; iJ.erfxiqj

measure, i. e., small size.)

a. Lower lip with a freuuiu. {BrachijiHtius* Gill.)

926. M. freiiiaCus (Gill) J. & G.

Body elongate, compressed, regularly elliptical, with a slender pointed

head and a long caudal itednncle; protile much depressed over the ejes,

the snout projecting. Mouth very small, oblique, maxillary not reach-

ing orbit. Cheeks with two rows of scales. Dorsal spines very long

and rather strong, the sixth and seventh the longest and a little longer

tLan the soft rays. Caudal rather deeply forked. Gill-rakers slender,

rather long. Color dark olive brown above, each scale with a dark

si)ot at base, followed by a light mark; below bright light coppery-

red; each scale with a blue spot and dark pnnctulatious; head colored

like the body; fins all light reddish. Head 3f ; depth 3. D. VIII, 15;

A. Ill, 22; Lat. 1. 40. L. 8 inches. Entire Pacific coast of United

States ; locally very abundant.

{Brachyisttus frenatus Gill, Proc. Acad. Nat. Sci. Pbila. 1882, 275: Brachi/isthis fre-

Ttatus Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 304 : Ditrcma brevijiinne Giintlicr, iv,

248.)

927. in. rosaccus Jordan «fe Gilbert.

Bodyoblong-ovate, deepest at the shoulders; the profile thence to the

occiput convex, the occipital and interorbital region considerably depress-

ed ; body tapering backwards from the shoulders into a short and slender

caudal peduncle. Head small, thick, the snout blunt. Mouth comi>ara-

tively large, little obli(pie, the lowerjaw included; maxillary slightly pass-

ing the vertical from the front of the orbit; premaxillary anteriorly on a

level with the inferior margin of the pupil. Eye very large, its diameter

about one-thiid the length of the head; interorbital region very broad.

Teeth large, conical, truncate at tip, about \^ ; none on the sides of the

lower jaw. Scales on the cheeks in three series. Spinous dorsal high,

the first spine about two-fifths thelength of the highest ; the sixth to tenth

of nearly equal height, and higher than the soft rays. Anal fin with thi;

base oblique, the spines rather strong, and more or less curved. Caudal

*Gill, Proc, Acad. Nat. Sci. Pbila. 18G2, 275: type Bmchnistiiis frciiaius Gill.

{ftpaxvi, abort; idviov, sail.)
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fill uarrow, forked for more than half its length, the lobes rather pointed,

Pectoral fins small, not reaching to the tips of the ventrals. Color rose-

red with silvery lustre, darker above ; top of head orange ; a very dis-

tinct chocolate colored spot above the lateral line at the origin of the

soft dorsal fin ; another smaller one just below the end of the soft dorsal.

Fins immaculate, tinged with reddish. Head 3^; depth 2J. D. X, 18;

A. Ill, 20; scales 0-50-10. L. 8 inches. San Francisco, Cal., in deep

water outside the Golden Gate.

{Ctjmatogatsttr romcens Jordan &. Gilbert, Proc. U. S. Nat. Mus. 1880, 303.)

tia. Lower lip without freniim. {Micromeirus.)

92§. M. fag'grcg^atMS Gibbons.

—

Sparaila ; ^^ Minnow."

Silvery, back dusky ; middle of sides anteriorly with the scales each

with a cluster of dark points, these forming a series of longitudinal

stripes, which extend to (>])posite the bnseof the anal; these stripes are

iiiterrui)t»'d by .'> vertical light > ellow bars, on wliich are no black specks

in the adult. Adult males in spring almost entirely black. Body

elongate oval, comiu-essed, heaviest at the front of the dorsal ; caudal

peduncle short and slender; head short; teeth very small, conical 12-0;

dorsal spines high and rather feeble, rising rapidly to the fifth, thence

slowly descending, the last lower than the soft rays. Cheeks with 3

rows of scales. Head 3.^; depth 2a. D. IX, 20 ; A. Ill, 23; scales 3-

38-11. L. o inches. Pacific coast of the United States, everywhere

exceedingly abundant.

{Ci/matogaster afjurcgatus Gibbons, 1. c. May 18, 1854; .Gibbons 1. c. May 30, 1854;

Gibbons, Proc. Acad. Nat. Sci. PLila. 1854, 1-25 : Cymutogaater nggregatus Gibbous, Proc.

Acad. Nat. Sci. Phiia. 1854, lOG : EoJconotus rlioiloterna Girard, U. S. Pac. R. K. Surv.

Pish. 193 : Dilrema aggrcgafnm (iiiiither, iv, '248.)

310.—AMPOSSTBCIIUS Agassiz.

Wall-eyed Perch.

{Uolco) olus Agassiz: IJnniaithjjs Girard: Cnwaioganier* and Uyperprosopon Gibbous;

Hypocritiddhys Gill.)

(Agassiz, Am. .Journ. Sci. Arts. 1854, 367 : type AmpUstkhus argcntnis Agassiz.)

Body ovate or oblong, strongly compressed. Mouth moderate, oblique

or almost vertical, with slender conical teeth in two series in each jaw,

the outer series longer; lips thin, the lower Avith or without freiium.

Gill-rakers long or short, slender and stiff. Pharyngeals normal. Fins

* The geuns Cymaingaslcr Gibbons, as first defined by its author, is equivalent to the

earlier HohonoluH of Agassiz. Prior to this, the name Cymatogaslei- was used by Gib-

bous, without explanation, as Ihe generic name of the group afterwards called by him

Micromeirus.
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not very high, the spines slender. Scales small, 00-75 in the course of

the lateral line. Si)ecies ."), diliering considerably in form and appearance,

but agreeing in essential characters. («/j'.v''j, double; <y-^x"'-> series.)

* Lower lip without freuum; gill-rakers numerous, long.

a. Profile depressed or concave over the eyes; mouth very oblique, the lower

jaw projecting; ej'e very large.

1). Anal fin short, its.raj'S about III, 23. {Hi/pocriUchihys* Gill.)

939. A. aiialss (A. Agassiz,) Jor. & Gilb.

Silvery ; an inky blotch on the middle of the anal tin and a fainter

blotch on the spinous dorsal ; front of anal yellow ; fins otherwise plain.

Axil black. Body comparatively elongate, formed much as in Micro-

metrus frenatus ; upper anterior profile nearly straight, depressed above

the eyes. Snout sharp. Mouth large, very oblique, the tip of the lower

jaw on a line with the uj^per profile of the snout ; maxillary reach-

ing front of orbit. Dorsal spines high and slender, longer than the

soft rays, the middle longest. Anal spines small. Caudal fin short,

not widely forked
;
pectorals short and broad,' four fifths the length of

head. Eye, five fourths the length of snout. Head 3^ ; depth 2^. D,

IX, 22; A. Ill, 23; Lat. 1. 63. L. C inches. San Francisco to Point

Concepcion ; rather rare ; locally abundant at Santa Cruz.

{H;iperpro802)on analis Alex. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, ISIH: Ri/pocrit-

ichthyH anaViH Gill, Proc. Acad. Nat. Sci. Phila. 1862, 276: Ditrema anale Glinther, iv, 250.)

h. Anal fin long, its rays about III, 33. {Hyperpro8opon\ Gibbons.)

c. Ventral fins posteriorly black.

930. A. nrcuatus (Gibbons) J. & G.— Wall-eyed Perch; White Perch.

Bluish black above; sides bright silvery, sometimes faintly barred;

ventrals with a broad terminal bar of black; caudal and anal edged

with blackish. Body ovate, strongly compressed. Interorbital space

rather wide, abruptly dei)ressed at the nape, the profile of the snout

extending forward at a less angle than that of the back. Snout very

short, much shorter than the eye. Maxillary scarcely reaching front

of i)upil. Mouth extremely oblique. Eye 2i in head, larger than in

any other species. Middle dorsal spines a little higher than the last,

or than the soft rays; anal low. Head 3.J; depth 2J. D. IX, 27; A.

*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 276: type HyperproHopon analia A. Ag.
{{'TTOKpiTo?, deceiver; lx6va, fish; its appearance (Alicromctrua) belying its affinities

{U(>lconolu>i).

t Gibbons, Daily Placer Times and Transcript, May 18, and in Proc. Acad. Nat. Sci.

Phila. 1854, 105: ty\ic Hyperprosopon aryenteus Gibbous. {vTtrjp, above; npodGOTTov,

face.

)



592 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

111,32; Lat. 1. 72. L. 10 inches. Coast of California, from Cape Men-

docino southward ; very abundant.

{Hijperprosopon arfjenfeum Gibbons, Proc. Acad. Nat. Sci. Phila. 1854, 105: Hyper-
lirosopon arcnafmn Gibbons, 1. c. 125: Huparprosopon argenteus and arciiatus Gill, Proc.

Acad. Nat. Sci. Phila. 1862, 27o: Ditrema arcuatutn and Ditrcma megalops Giinther, iv,

249: Ennichthys mvfjalops Girard, U. S. Paciiic E. R. Surv. Fish. 197.)

cc. Ventral fins not black.

931. A. ag:ass3zi (Gill) J. &. G.

Greenish olive above; sides bright silvery; 5 or 6 short blackish ver-

tical bars on the sides, these sometimes obsolete; a dusky patch above

anal and on the front part of anal fin; caudal reddish, dusky at tip;

ventrals colorless. Body elliptic ovate, the profile nearly straight from

the snout to above the occiput, there forming a slight angle, thence

straightish to the base of dorsal ; ventral outline variable, sometimes

strongly arched. Mouth small, very oblique, the premaxillary on the

level of the middle of the pupil, the maxillary scarcely reaching front

of pupil. Eye half longer than the snout. Three rows of scales on

cheek. Sixth dorsal spine highest, higher than the soft rays; pectorals

falcate. D. IX, 25; A. Ill, 29; Lat. 1. 60. L. 8 inches. Coast of Cal-

ifornia; not generally abundant.

{Hypcrprosopon arcuatus A\ex. Agassiz, Proc. Bost. Soc. Nat. Hist. 1881, 125 (not of

Gibbons): Hyperprosopon ayassizii Gill, Proc. Acad. Nat. Sci. Phila. 1862, 276.)

aa. Profile little depressed above the eyes; month less oblique, the lower jaw not

j)rojecting; eye scarcely longer than snout. {Holconotus.*)

932. A. rliodotci'Bis (Agassiz) J. & G.

Greenish above; sides silvery, profusely covered with spots and

blotches of light orange-brown or coppery red, these mostly in the form

of interrupted vertical bars; caudal, anal, and ventral fins bright red-

dish, without black spots or markings. Body deeper, more elevated,

and less compressed than in the preceding species. Profile nearly

straight from snout to dorsal. Mouth oblique, forming an angle of

about 45 degrees; premaxillary on the level of the lower edge of pupil;

maxillary reaching just past front of pupil. Gill-rakers fewer and

stouter than in the preceding species. Head 3f ; depth 2. D. IX or

X, 20; A. Ill, 29; Lat. 1. 65. L. 1 foot. Coast of California; not very

abundant.

{flolconotiis rhodoierus L. Agassiz, Amer. Journ. Sci. Arts, 1854, 368: Holconotus rhodo-

icrus A. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, 132: Ennichthys hccrmanni Girard,

U. S. Pac. R. R. Surv. Fish. 199: Ditrema rhodoterum Giinther, iv, 250.)

flfl. Lov.er liji with a frcnum
;
gill-rakers few, short. {Anqihisiichus.)

*Agassiz, Amer. Jour. Sci. Arts, 1854, 367: tjpe Holconotus rhodoterus. (oAkoS, fur-

row; j'fcjro?, back.)
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933. A. nrj^foiltcus Agassi?..—Surf-fish.

Silvery
J
sides with" narrow vertical bars of a brassy olive color, alter-

natinj? with vertical series of spots of similar color; tins plain; vertical

fins sometimes edged with dusky. Mouth comjjaratively large, little

oblique, the premaxillary being below the level of the rather small

eye. Body ovate, the back elevated ; ventral outline straightish.

Head blunt and deep. Lips rather thin, the lower with a frenum.

Gill-rakers few, rather short, stiff; lower pharyngeals normal. Caudal

peduncle short and stout. Head 3i; depth 2^. D. X, 24; A. HI, 26;

Lat. 1. G5. Vertebrae 13 + 18. L. 1 loot. Coast of California; very

abundant.

(L, Agassiz, Amer. Journ. Sci. Arts, 1854, 367; Girard, U. S. Pac. R. R. Snrv. FlsU.

201: Ditrema argenteum Giiuther, iv, 251: Am2)histichus tiimilis G'lvavd, U. S. Pac. R. R.

Surv. Fish. 203.)

311.—HVPSURIJS A. Agassiz.

(Alex. Agassiz, Proc. Bost. Soc. Nat. Hist. 1861, 133 {nomeii nudum): type Smhiotooa:

caryi L. Agassiz.)

Body oblong, compressed, moderately elevated, tapering abrupiPy to

a very slender and short caudal peduncle. Head moderate,, rather

acute, lower jaw included. Lips moderate, the lower with a frenum.

Teeth few, conical, blunt, in one series, those of the u|i)}>er jaw some-

times partly in 2 series. Gill-rakers slender, rather short. Pharyn-

geals normal. Dorsal fin rather low, the spines all lower than the solt

rays. Caudal broad and short, widely forked. Anal fin extremelj' short,

although many rayed, beginning far back, the length of its base being

less than half the distance between its first spine and the root of the

ventrals, the abdomen being therefore extremely long. Scales rather

small. Vertebrfe 17 -|- 20. This genus is distinguished from Ditrema

chiefly by the great length of the abdominal region. Species of small

size and brilliant coloration, (tji/c, high; oupay tail.)

934. II. caryi (Louis Agassiz) Alexander Agassiz.

—

Bugara.

Coloration extremely variegated, olivaceous, with stripes of orange

between the rows of scales; about 13 dusky orange cross bars, irregular

in form ; eyes reddish, surrounded by a sky-blue band ; membranes of

opercles chiefly orange; oiiercle bluish, spotted with orange; sides of

head with sky-blue spots; lower jaw, with orange and blue stripes;

breast and belly with longitudinal strijies of bright orange, alternating

with steel-blue; abdominal furrow orange, edged with blue; pectoral

with an orange crescent at base bordered with light blue; soft dorsal

Bull. Nat. Mus. No. 16 38
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with a black blotch near the front; caudal of a peculiar rich orange-

brown, with cross-bars formed of round grayish spots; anal chiefly

orange tipped with blue, and with a large blackish blotch; other fins

orange-brown, mottled. Body elliptical, compressed, the ventral outline

comparatively straight. Snout sharp
;
premaxillaries on the level of

the lower margin of pupil. Fourth to sixth dorsal spines highest;

higher than the soft rays. Pectoral long. Anal very short; its rays

slender and crowded; its origin opposite posterior third of dorsal.

Head 3^; depth 2^. D. X, 23; A. Ill, 24; Lat. 1. 71. L. 10 inches.

Coast of California; very common from Santa Barbara to San Fran-

cisco; a beautiful fish, largely used for bait.

{Einbiotoca caryi Agassiz, Amer. Joum. Sci. Arts, 1853, 339, and 1854, 366: D'Urema

paryi Giiuther, iv, 247.)

312.—DITREMA Sclilegel.

Surf-Jishes.

{Embiotoca AgAsdz : Phanerodon Girard: Tccniotoca A\e-K. Agassiz.)

(Schlegel, Fauna Japon. Poiss. 77, 1850: type DUrcma temmincki Rleeker, from Japan.)

Body oblong, comi)ressed, more or less elevated, with the caudal

peduncle robust or rather slender. Head moderate, lower jaw in-

clnded. Lips moderate, the lower with a frenum. Maxillary short, its

whole length slipping under the preorbital. Teeth few, conical, blunt-

ish, in one series. Gill-rakers weak, rather short and slender. Pharyn-

geals normal. Caudal tiu lunate or forked; anal fin rather long, much

longtr than abdomen, its spines small. Scales small, about 60 in the

lateral line. Species 5, differing in external appearance, but alike in

essential characters. The Japanese type of this genus is closely re-

lated to Ditrema atripes. {<h(T, two; Tpv^/ia, aperture.)

a. Caudal peduncle stout, the fin not widely forked. (Emliotoca* Agassiz.)

935. D. laterale (Agassiz) Gthr.—Blue Perch; Surf-fish.

Color reddish olive above, becoming bright orange red below, every-

where thickly dusted with black points; a continuous bright blue streak

along the edges of each row of scales; streaks of thoracic region formed

by isolated blue spots on the middle of the scales; head with several

series of blue spots and streaks; fins all olivaceous dusky; ventrals

with some light orange. Body oblong, compressed, with a short and

very high caudal peduncle, the body tapering backward less than usual.

* Agassiz, Amer. Jouru. Sci. Arts, 1853, 387: type Einbiotoca jacksoni Ag. {Efxftio%

life withiu; ro;i:o5, offspring.)
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Mouth but little oblique, the maxillary scarcely reaching orbit. Teeth

strong. S[)inous dorsal very lov\^, the hist spine highest, but much

shorter than the soft rays; soft dorsal and anal high. D. X or XI, 23;

A. Ill, 31; Lat. 1. 63; Vert. 15+ 19. L. 15 inches. Pacific coast of

the United States; everywhere very abundant.

{Emhlntoca laterals Agassiz, Anier. Joum. Sci. Arts, 1854, 36(1 : Tamiotoca lateralis

Ali'x. Aj^assiz, Proc. Bost. Soc. Nat. Hist. 1861, 133: Embiotoca lineata, ornata, and

ptrniricabilis Giiartl, U. S. Pac. R. R. Surv. Fish.; Giinther, iv, '245.)

936. I>. jacksoiii (Agassiz) Giiutber.

—

Surf-fish; Croaker; Black Perch.

Brownish, tinged with green, blue, red, or yellowish; sides with about

10 faiiit vertical dusky bars; belly usually yellowish; head with blue

spots ; fins dusky, tinged with blue or red ; anal in males sometimes

red with a black patch, and the ventrals orange. Colors extremely

variable, the pattern of color not definite. Form ovate, rather thick,

the outlines convex. Mouth rather small. Dorsal spines low, much

lower than the soft rays; caudal peduncle thickisb, the fin not widely

forked. Scales on cheeks in 4 series. Head 3^ ; depth 2. D. IX or X,

20; A. Ill, 25; Lat. 1. 58. L. 1 foot. Pacific coast of the United States;

the most abundant of the larger species southward.

{EmMotoca jaclcsoni Agassiz, Amer. Joum. Sci. Arts, 1853, 387, and 1854, 366: Em-
Vwtoca jacksonl Giranl, U. S. Pac. R. R. Surv. Fish. 168; Giinther, iv, 245: EmMotoca

cassidii and E. webhi Girard, U. S. Pac. R. R. Surv. Fish. 171, 173.)

aa. Caudal peduncle slender, the fin widely forked. (P/muoWow Girard.*)

h. A'^entral fins blackish at tip.

9;i7. D. atripes Jordan & Gilbert.

Light olivaceous above, pearly below ; scales above the axis of body

each with an orange spot at base, its outer margin tinged with blue,

these forming faint reddish streaks along the rows of scales; anal with

a dusky spot; ventrals broadly tipped with blackish; caudal not dark-

edged. Body elongate, tapering into a long and slender caudal pedun-

cle. Snout rather projecting. Head small. Mouth small, the maxil-

larj" not extending to opposite the eye. Teeth few and small. Eye as

long as snout, 3| in head. Cheeks with 3 rows of scales. Gill-rakers

longer than in related species, and pharyngeals stronger, with the teeth

more nearly paved. Highest dorsal spine shorter than the soft rays.

Pectorals long, reaching tip of ventrals. Caudal lobes equal. Head

3^; depth 2.J. D. X, 23; A. Ill, 29; Lat. I. 70. L. 10 inches. Mon-

terey Bay; locally abundant.

(Jordan &, Gilbert, Proc. U. S. Nat. Mus. 1850, 320.)

hh. "Ventral fins colorless.

* Girard, Proc. Acad. Nat. Sci. Phila. 1854, 153: type Fhanerodon furcatns Grd.

(<pavEpoi, visible; odoov, tooth.)
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938. D. fiircatam (Grd.) Guntlier.

Light olivaceous, silvery below, sometimes yellowish; scales with

bright reflections, but no red markings 5 usually a round dusky spot

on the anal ; ventrals plain ; caudal fin edged behind with dusky ; fins

usually yellowish tinged. Body oblong elliptical, compressed, tapering

backward into the long and slender caudal peduncle; mouth small;

teeth rather large, conical; gill-rakers very short and slender; last

dorsal si)ine highest, sometimes higher than the soft rays, the fin

higher than in D. atripcs ; caudal fin strongly forked, the upper lobe

usually the longer. Head 3f ; depth 2J ; D. X, 24 ; A. Ill, 32 ; Lat. 1.

66. L. 1 foot. Coast of California; extremely abundant from Cape

Mendocino southward.

(Phanerodon furcatus Girarcl, Proc. Acad. Nat. Sci. Phila. 1854, 163, aud iu U. S. Pac.

K. R. Surv. Fish. 184; Guuther, iv, 247.)

323.—RHACOCHIL.US Agassiz.

(Agassiz, Am. Journ. Sci. Arts 1854, 367: type Bhacochilus toxotes Agassiz.)

Body ovate, compressed, tapering abruptly into a long and robust

caudal peduncle ; mouth comparatively large, the lower jaw included

;

lips extremely thick, the lower without frenum, its posterior free edge

coarsely lobed; teeth few, small, conical, in one series; gill-rakers

rather long; pharyngeals normal; scales small; dorsal spines low,

posteriorly subequal, much shorter than the soft rays; caudal deeply

forked ; anal basis elongate, the spines small. Vertebrae 14 + 22.

The genus differs from Ditrema chiefly in the development of the lips.

{pdy.o^, ragged
; ;f£fA«c, lip.)

939. R. toxotes Agassiz.

—

Alfione.

Olivaceous, with brassy reflections and dusky points ; fins plain ; body

ovate, with elevated back and long, thick caudal peduncle ; head deep,

with i)rominent snout; mouth wide, oblique; maxillary reaching front

of orbit, slipping under the preorbital; lips extremely large, with

uneven surface ; teeth strong, wide-set, those in mandible little devel-

oped
;
eye large. Soft dorsal considerably elevated, much higher than

spinous portion; pectorals and ventrals long; caudal short, deeply

forked, the upper lobe the longer. Head 3f ; depth 2|. D. X, 23; A.

Ill, 30; Lat. 1. 76. L. 18 inches. The largest and least hand.some

of the family, and the one of most value as food. Coast of California

;

rathftr-common.

(Agassiz, Am. Joiim. Sci. Arts, 1854, 367; Girard, U. S. Pac. R. R. Surv. Fish. 188:

Ditrema toxotes Gunther, iv, 247.)
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314.—DAITIALICHTHYS Giranl.

(Girard, Proc. Acad. Nat. Sci. Phila. 1855, 321 : type Davialichthys racca Girard.)

Body ovate, compressed, with long caudal peduncle. Head rather

large. Mouth moderate, the lower jaw included. Lips full, the lower

with a frenum. Teeth very few, short, conical, bluntish, in one series.

Gill-rakers short and slender. Lower pharyngeal very 1 Jrge, convex

behind in outline, with the lateral horns very short and thick. Anterior

tooth-bearing area on the plane of the bone; posterior area inclined

backward, forming a steep angle with the anterior part; teeth on an-

terior part low, truncate, hexagonal, tessell ited ; on posterior part ovate,

flattened, imbricated, and turned forward so that the posterior side forms

the grinding edge. Scales rather small. Dorsal spines low, much

shorter than the soft rays. Anal fin long, with small spines. Yertebrse

13 + 21. Species of large size, plainly colored, externally resembling

Ditrema, but singularly distinguished from all the other members of

the family by the ])eculiar j)haryngeals. {odfj.a?.i^, calf; r/.Ou';, fish ; in

allusion to its viviparity.)

940. I>. arg^yrosomus (Girard) J. & G.— White Perch; Porgee.

Color soiled white, with silvery lustre; three or four obscure dusky

bars, most distinct in the young; fins nearly plain, dusky. Form

broadly elliptical, the dorsal curve regular; caudal i)eduncle rather

slender. Head not blunt
;

premaxillary just below the level of the

pupil, the maxillary scarcely reaching front of eye. Lips thickish, even.

Cheeks with S or 4 rows of scales. Gill-rakers not ^ so long as the

large eye, which is longer than snout. Teeth very few, short and blunt.

Dorsal spines stoutish, the last one highest, half the height of the soft

rays. Caudal deeply Ibrked, the upper lobe the longer. Pectoral long.

Head 3J; depth 2^. D. X, 23; A, III. 29; Lat. 1. C,3. L. 15 inches.

Pacific coast of United States, north to Vancouver's Island; very abun-

dant northward.

(Emhiotoca aryyronoma Grd. Proc. Acad. Nat. Sci. Phila. 1855, 136, and in U. 8. Pac.

R. R. Snrv. Fish. IHO : Damalichthys vacca Girard, Proc. Acad. Nat. Sci. Phila. 1855,

321, and in U. S. Pac. R. R. Surv. Fish. 182: Uilirnia vacca GUnther, iv, 24G.)

Family XCIV.—LABRID^.

{The Wrasse-Jishcs.)

Body oblong or elongate, covered with cycloid scales; lateral line

continuous or interrupted, often angularly bent. Mouth moderate,
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terminal; premaxillaries protractile; maxillaries without supplemental

bone, slipping under the membranaceous edge of preorbital; the anterior

teeth in the jaws usually very strong ; teeth of the jaws separate or

more or less soldered together, sometimes forming a continuous plate;

DO teeth on vomer or palatines ; lower pharyngeals completely united

into one bone, without median suture. Lij)s thick, longitudinally pli-

cate. Nostrils round, with two openings on each side. Dorsal fin con-

tinuous, the spinous portion long; anal similar to soft dorsal, usually

with two or three spines. Ventrals thoracic, I, 5. Branchiostegals

5-
'5. Pseudobranchiae present. Gills 3J ; the slit behind the last arch

small or obsolete; the gill-membranes somewhat connected, often joined

to the narrow isthmus. Air-bladder present. No pyloric coeca. Genera

65, species 450, chiefly of the tropical seas. Many of them are brilliautly

colored, and some are valued as food-fish. Most of them feed uj)on mol-

lusks, the dentition being adapted for crushing shells. The group has

been much subdivided, and many of the current genera are distinguished

by characters of little importance.

{Labridce Giinther, iv, 65-244.)

a. Teeth in jaws distinct; pharyngeal teetli not coufluent; anal spines 3.

h. Dorsal fiu with 15-20 sijiues; teeth all coiiical; no i)osterior cauiues; lateral line

continnous. {Ldbrince.)

c. Preopercle serrate ; cheeks and opercles scaly ; teeth in a band, the outer en-

larged Ctenolabkus, 315.

cc. Preopercle entire ; cheeks scaly; opercles naked ; teeth in about two series.

Tautoga, 316.

ccc. Preopercle entire; cheeks and opercles scaly; teeth iu a single series.

Lacilnol^mus, 317.

hh. Dorsal fin with 8-13 spines. {Julidince.)

d. Lateral line continuous.

e. Cheeks and opercles scalj"^'; dorsal spines 12 ;
posterior canines present.

Harpe, 318.

ee. Cheeks and opercles naked or very nearly so ; dorsal spines 9.

/. Posterior canines well developed Platyglossus, 319.

//. Posterior canines obsolete Pseudojulis, 320.

dd. Lateral line interrupted; head naked, its upper edge usually trenchant.

Xyrichthys, 321.

ca. Teeth in jaws confluent; pharyngeal teeth jiavement-like ; anal spines 2; scales

large. (ScarincB.) **

g. Teeth partly separate, the anterior distinct; dorsal spines flexible.

Cai.modon, 322.

gg. Teeth soldered together, forming a plate like the jaw of Tetrodon;

each jaw divided on the median line ; dorsal sjiines flexible ; scales

on cheeks in two or more rows Hemistoma, 323.
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315.^CTElVOL.ABRUS Cuvier & Valenciennes.

Gunners.

(Cuv. et Val. Hist. Nat. Polss. xiii, 223, 1839: type Lahriis rupestris L. of Europe.)

Body oblong, not elevated, comparatively slender and compressed.

Head moderate, more or less pointed. Teeth in the jaws in several

series, the outermost very strong; the teeth unequal, conical, and

pointed ; no posterior canines. Cheeks with small scales ; opercles

with large ones. Preopercle with the vertical limb finely serrated.

Branchiostegals 5. Gill-membranes considerably united, free from the

isthmus; gill-rakers short. Scales moderate, 35-50 in the lateral line;

lateral line continuous, abruptly bent opposite posterior i)art of second

dorsal. Dorsal long and low, the spinous portion much longer than the

soft, of 16-18 low, subequal, rather strong spines; soft dorsal slightly

elevated ; anal fin similar to soft dotsal, with three strong graduated

spines ; caudal truncate
;
pectorals short, the ventrals inserted behind

their axils. (zrj!T, zrevwr, a comb; Labrus, a related genus, from the

Latin hibruni, lip.)

a. Interopercle Qaked. {Tautogolabrus Giinther.*)

941. C adsfpcrsMS (Walb.) Goode.

—

Gunner; Clio(jset; Blue Perch.

Brownish blue, with more or less of a brassy lustre; colors variable;

young variegated and with a black blotch on the dorsal fin. Eye mode-

rate, broader than i^reorbital, 4^ in head. Head 3J in length; depth 3.

D. XVIII, 10; A. Ill, 9; Lat. 1. 45. L. 12 inches. Newfoundland to

Cape flatteras; common northward, about rocks.

(Lahrus a(lspersu>< Walbanm, Artedi, Pi.sc. 1792, 2.'")4: Ctcnolabrus hurgall Giinther, iv,

90: Ctenolabrus cwruJeus Storer, Hist. Fisli Mass. 234.)

316.—TAUTOGA Mitcbill.

Tautogs.

(Mitchill^ Report Fish New York, 1814, 23: typo Labrus tautorja Mitchill= Taw^o/^a

n'ujia Mitcliill=:La6rMs onitiH L.)

Body oblong, not elevated nor greatly compressed. Head large,

nearly as deep as long, with a convex profile. Mouth rather small.

Teeth very strong, conical, in two series; the outer somewhat incisor-

like; tlie two anterior teeth in each jaw strong; the posterior teeth

small, without canines. Eye small, high up. Cheeks with small scales.

"Giiuther, Cat. Fish. Brit. Mus. iv, 90: type Labrus burr/all Bloch ami Schneider:

^Tautoya; Labrus."]
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Opercles naked, except above. Scales on body rather small, in about CO

transverse series, those on ventral region reduced in size. Lateral line

continuous, abruptly decurved opposite the end of the soft dorsal.

Dorsal fin long, low, continuous, the spinous part much the longer,

with about 16 low, strong, subequal spines, each with a small cuta-

neous appendage at tip ; soft dorsal higher than spinous ; anal similar

to soft dorsal, with three stout, graduated spines; pectorals broad and

rather short; caudal short, truncate, with rounded angles; the soft

parts of the vertical fins with the membranes somewhat scaly; ventrals

conspicuously behind pectorals. Branchiostegals 5. Gill-rakers very

short and feeble; gill-membranes somewhat connected, free from the

isthmus. A single species known. (A latinization of the vernacular

name "Tautog," which is of Indian origin.)

942. T. OJBilis (L.) Gthr.— TaMto(7; Black-fish; Oyster-fish.

Blackish; young greenish, with about three pairs of irregular chain-

like bars, the sides sometimes reticulated ; chin white. Pectorals short,

rounded, not reaching the tips of the short ventrals. Head 3^ in length

;

depth 3. D. XVI, 10; A. Ill, 8; Lat. 1. 60. lilaine to South Carolina;

a common food-fish.

(Labrus onitts Linn. Syst. Nat. ; Giintlier, iv, 88 : TaiUoga americana Storer, Hist.

Fish. Mass. 276.)

317.—L.ACH]VOL^MlJS Cuvier & Valenciennes.

Hog-fishes.

(Cuv. & Val. Hist. Nat. Poiss. xiii, 274, 1839: type Lachvolwmus aigula C. & V.=
Lahrus falcatus L.

)

Body strongly compressed, the back sharp and elevated, the profile

long and steep. Snout sharp. Mouth low, horizontal, the jaws narrow;

premaxillary slipping under the membranaceous edge of the very broad

preorbital, which is twice the depth of the eye. Teeth in front prom-

inent, canine-like, in a single series; no posterior canines. Cheeks and

opercles with imbricate scales. Scales of moderate size, thin, adherent.

Lateral line complete. Dorsal with fourteen spines, the first three

strong, falcate, j)roduced iu long streamers in the adult, the mem-

branes between these spines very low, the filamentous tips longer than

the head; other spines all low, g-radually shorter to the eleventh; sec-

ond dorsal and anal much produced ; caudal lobes falcate; third anal

spine strong
;
i)ectorals and ventrals short. One species known, (-^fit/^j,

velvety; Xat/id^, throat, the pharyngeal bones being only partly provided

with teeth, and the rest of their surface covered with a velvety mem-

brane.)
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943. I,, falcatus (L.) C. &. Y.—Hog-fish; Aigrette; Capita'.ne.

Chiefly red; a jet black spot usually present at base of soft dorsal

;

ventrals dusky; clieeks with 4 rows of scales. Ventrals reaching be-

yond tips of pectorals. Head 3; depth 2^; scales 8-40-19; vert. 12 +
17. L. 14 inches. West Indies, north to Florida; abundant. An ex-

cellent food -fish; varies much with age.

(Labrus falcatus L. Syst. Nat. i, 475: Lachnohvnius falcatus, aigula, dux, suillus,

caninus, aud jisittacus C. & V. xiii, 277-291; Giinther, iv, b7; Goode, Bull. U. S. Nat.

Mus. V, 36, le7().)

31§.—HARPE Lac^pfede.

Lady-Jishes.

(Coseyjilms Cu\. &ya.\.; preoccupied: Trochocopus Gnnther: Pimelometopon Gill.)

(Lac^p^de, Hist. Nat. Poiss, iv, 426, 1802: type Harpe cocruleo-aurcusIjac.^Lahrus

rufas L.)

Bo<ly oblong, moderately compressed, covered with firm scales of vary-

ing size, 25 to CO in the course of the lateral line, which is continuous.

Head rather i)ointed in the young, becoming very deep and convex in

the adult from the development of the adipose tissue on the top of the

head. Opercle, subopercle, interopercle, and cheeks scaly, preoperc^le

naketl; preojiercle minutely serrulate or entire. Jaws each with four

strong, conical, somewhat compressed canines in front, the lateral teeth

similar, but much smaller, coalescent at base with each other, and with

small granular teeth, so that the surface of the jaws is bony; upper

jaw with strong posterior canines, directed forwards. Dorsal fin with

about twelve low spines, its soft portion scaly at base or naked ; anal

with three spines, the spines rather strong ; lobes of soft dorsal, anal and

caudal more or less produced in the adult; ventrals inserted directly

below i^ectorals. Gill-membranes slightly connected. Coarse, brightly-

colored fishes, inhabiting troi)ical seas, (a/v-ry, scythe; m allusion to the

falcate fins.)

a. Base of dorsal scaly ; scales rather large ; vertical fins with falcate lobes. {Harpe.)

94<1. H. rilfa (L.) Gill.

—

Lady-fish; Doncella.

Head aud upper half of body anteriorly rich chestnut brown ; re-

mainder, including lower half of operculum, bright golden yellow.

Snout pointed, its length more than one-third that of the head. Head

longer than high. Ui)per lip thick, with conspicuous folds; preoper-

culum denticulate. Two outer ventral rays and lobes of soft dorsal,

anal and caudal nnicli produced ; the long rays of the dorsal and anal

extending to the middle of the median caudal rays, the outer caudal
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rays twice as long as the median. {Goode.) D. XII, 10; A. Ill, 11;

scales 5-32-13. West Indies, north to Florida Keys.

(Labrus riifus L. Syst. Nat. i, 284: Cossijphus riifus Giinther, iv, 108; Gill, Proc.

Acad. Nat. Sci. Phila. 1863, 222; Goode, Bull. U. S. Nao. Mus. v, 37: Cossyjthus bodianus

Cuv. & Val. xii, 103: Bodianus rufus Poey, Rep. Fis. Nat. Cuba, ii, 331.)

aa. Base of dorsal not scaly; scales rather small; vertical fins little produced. (Pime-

lometopon* Gill.)

945. H. pulchra (Ayres) J. & G.

—

Bed-fish; Fat-head.

Males with the head, dorsal, anal, and caudal fins, and the posterior

part of the body, as far as the vent, purplish black; middle part of the

body, pectoral fin, middle of caudal, and i)osterior edge of dorsal red,

varying in tint from clear crimson to blackish, with coppery or purplish

lustre; region about shoulder-girdle reddest; lower jaw in both sexes

abruptly and entirely white; females dusky rose-colored, with the black

areas ill defined or obsolete. Forehead in the adult with a very prom-

inent fatty hump. Gill-rakers short, thickish. Caudal fin truncate, the

lobes in the adult produced and pointed. Scales on breast small
;
pre-

opercle serrulate in young. Head 3^; depth 3. D. XII, 10; A. Ill,

12 ; Lat. 1. 62. L. 30 inches. Coast of California, from Point Con-

cepcion southwards; very abundant. Dried in immense numbers by

the Chinese.

,{Lahrus pulcher Ayres, Proc. Cal. Acad. Nat. Sci. i, 3, 18.54: Semicos»ijphns pxdcher

GUnther, iv, 99; Pimelometopon pulcher Gill, Proc. Acad. Nat. Sci. Phila. 1864, 59.)

319.—PI.ATVGL,OSSUS Bleeker.

Doncellas.

(Halicbares Ruppell, preoccupied : Chocrojulis Gill.)

(Klein; Bleeker, Proc. Zool. Soc. Lond. 1861, 411: type Julis annularis C. & V.)

Body oblong, compressed, not elevated, covered with large scales,

there being 25-30 in the course of the lateral line, which is not inter-

rupted, but abruptly bent i)osterior]y. Scales on breast rather smaller.

Head naked, compressed, conic. Preopercle entire. Teeth large, each

jaw wath two to four canines in front, none of them bent backwards; a

posterior canine tooth directed forwards on each side of the upper jaw^.

Dorsal spines nine; anal spines three, graduated; ventrals inserted

under axil of pectoral. Gill-rakers short and leeble
;
gill-membranes

slightly joined to a narrow isthmus. Species numerous, brilliantly col-

ored, abounding in kelp in the tropical seas. {-Kkaruq, broad
;

yXutcaa^

tongue; an old name without evident application.)

*Gill, Proc. Acad. Nat. Sci. Phila. 1864, 58: type Labrus pulcher Ajres. {TtijueXoi,

fat; /ueroTtov, forehead.)



94. LABRIDJa—PLATYGLOSSUS. 603

946. P. radiatus (L.) J. & G.—Blue-fish; DonccUa.

Adult brilliaut azure-blue, eacli scale edged with bright pearly green;

a lougitudinal blue band on anal; margin of dorsal light blue; young

{''' cyanostigma'''') brownish, a light-blue spot on the base of each scale;

head with spots and stripes of bright blue; dorsal with 4 lines of stripes

and blot(;hes and a broad edge of blue; caudal with a broad white mar-

gin, the outer rays blue, the base of the flu spotted with blue; anal with

border and two longitudinal stripes of blue, besides a blue spot at the

base of each ray; pectoral with first 5 rays and a transverse line blue.

Head 4 ; depth 3. D. IX, 11; A. Ill, 12; scales 2-28-10. L. l6 inches.

West Indies, north to Key West.

(Spams radiatus Liniia?us, kSyst. Nat. xii, 47*3, 17G6: Jidis ci/niiostigma, jirhicijiis, and

jmtatus Cuv. & Val. xiii, 39l-:398: Flctjifjlo.'i.sHx cifaiiosihima Giinther, iv, IGl : Platy-

^/ossH« j;)-(HC(^9i» Giiutlier, iv, 164: Chccrojiilis radiatus Goode, Bull. U. S'. Nat. Mus. v,

35.)

947. P. g^randisquaniis (Gill) J. & G.

Color, in spirits, dark chestnut or brownish red
; a very dark vertical

spot bordered by steel-blue, behind the opercle; anal fin faintly barred;

caudal marbled, and with a marginal dark band. Body rather short

and stout. Profile slightly convex. Maxillary nearly reaching front of

orbit. Dorsal spines short, rather stitf. Caudal fin subtruncated. Head

3J; depth 3J. D. IX, 11; A. Ill, 12; Lat. 1. 27. Beaufort, K C.

(Chocrojiilis grandisquamis Gill, Proc. Acad. Nat. Sci. Phila. 1863, 206.)

94§. P. liunieralis (Poey) Gthr

A black spot, edged with pearl color posteriorly, on the extremity of

the operculum; a brown band from the snout through the eye and the

opercular spot across the bend of the lateral line to the base of the

caudal; a second from below the axil along the side of the belly; a

bluish streak, edged with darker, from the eye obliquely upward and

backward, meeting its fellow on the nape; base of pectoral whitish,

without black spot ; caudal truncate, with blue angles. A black band

along the middle of the dorsal fin is described by Dr. Giinther, but is

wanting in the specimens seen by us. Head 3^ ; depth 'A-^. I). IX, 11;

A. Ill, 11; scales 2-29-10. Coast of Cuba, north to Florida.

{Julit hnmcralis Poey, Mein. Cuba, ii, 212, 1858; Giinther, iv, 165: Chcerojulis hmnei-alis

Goode & Beau, Proc. U. S. Nat. Mus. 1879, 338.)

949. P. seinicinclus (Ayres) Giinther.

—

Kdp-fish.

Dark greenish brown, with bright reflections; head bronze-green

above; three or four narrow, horizontal, wavj' blue bands below the
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eye, alternating with bronze. Just above middle of body, close behind

the pectorals, in the males, is a deep indigo-blue cross band, which

nearly meets its fellow under the belly. Pectorals yellow, upper edge

of axil black; ventrals cream-color, each reaching beyond the posterior

edge of the blue cross-band ; other fins with horizontal,, wavy, reddish

streaks; female without blue baud, but with irregular ink-like spots on

numerous scales on the back and tail. Body oblong, compressed, rather

elevated at the nape. Lips thick, the lower with a frenum. Teeth in

about two series; three or four of the anterior in each jaw, canine-like.

Eye small. Dorsal spines slender, low, and flexible. Scales on breast

small. Head 3i ; depth 3|. D IX, 12; A. Ill, 12; Lat. 1. 28. Pacific

coast, north to Point Concepciou, not rare southward.

{Julis semicinctus Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 32; Glinther, iv, IGl; Stein-

dacliner, Ichthyol. Beitriige, v, 151, IdTG.)

320.—PSEUDOJUL.IS Bleeker.

Sefioritas.

(Bleeker, Proc. Zool. Soc. London, 1861, 412: type Julis girardi Bleeker.)

This genus differs from Platyglossus only in the lack of development

of the posterior canines, which are either wanting altogether or reduced

to a slight rudiment. (v''eD5o-, false; wuXo^, Julis, an allied genus.)

a. Dorsal spines very slender and flexible. {Oxyjulis * Gill. )

950. P. ntoclcstus (Grd.) Gthr,

—

Senorita; Pesce Bey.

Olive-brown, the scales each with orange-brown in the centre; cream-

color below; sides of head with alternating horizontal streaks of bluish

and brown ; a dark blue spot at base of pectoral above ; membrane of

base of spinous dorsal largely indigo-blue; a large iuky blotch at base

of caudal, covering one-third the fin; fins otherwise light brown. Body

elongate, the back not elevated, the head slender and sharp. A smill

posterior canine sometimes present on one side, usually eutirely wanting.

Fins low; ventrals short; caudal truncate; spines weak and slender;

pectorals reaching beyond tips of ventrals. Head 4; depth 4i. D.

IX, 13; A. Ill, 13; Lat. 1. 28. L. 7 inches. Pacific coast; abundant

southward. A graceful little fish.

(JuJis modestus Girard, U. S. Pac. R. R. Surv. Fish. 1858, 163; Giinther, iv, 168: Oxy-

julis modestus GiW, Proc. Acad. Nat. Sci. Phila. 1862, 142.)

*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 142: type Julis modestus Ayres.
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321.—XYRICIITHYS Cuvier & Valenciennes.

Eazor-Jishes.

(Cuv. & Val. Hist. Nat. Poiss. xiv, 33, 1839: type Corijphwtia novacula L.)

Body oblong, compressed, deejiest behind the occiput, tbence tapering

backward. Head very short and deep; the i)rofile almost vertical; the

upper and anterior outlines compressed to an edge, at least in typical

species. Preorbital very deep. Eyes high, near the top of the head.

Mouth small, low. No posterior canines. Cheeks and opercles naked,

or with only a few very small scales below the eye. Scales large, with

membranaceous edges; less than thirty in a longitudinal series; lateral

line interrupted behind, commencing again lower down on the caudal

peduncle. Dorsal flu continuous, with nine spines. Colors brilliant.

Tropical seas, (fy/^oi', razor; tyObq^^ith.)

951. X. vcrmiculatus Poey.

Head greenish, tinged with orange on the side; seven or eight blue

stripes along the cheeks; three on the opercles; body brownish, paler

below; each scale with a blue Aertical baud and sometimes some blue

spots; toward the end of the pectoral is a broad violet band on the

sides; dorsal and anal carmine red with blue vertical lines, paler on the

front of the dorsal ; caudal blue, with vermilion bands; pectorals white;

ventrals rosy. Head very short, deeper than long, the front compressed,

sharp, almost vertical. Preorbital very deep, its depth half the length

of the head. Eye small, placed very high, its distance from the profile

scarcely greater than its diameter; four small scales below the eye.

Two canines in front of each jaw. Dorsal spines low, flexible ; ven-

trals rather long; pectorals short. Head 4; depth 3^. D. IX, 12; A.

III, 11 ; scales 2-27-8. West Indies, north to Key West, Fla. ; very

similar to the European X. novacula (L.) Cuv. & Val., if not identical

with it.

(Poey Memorias Cuba, ii, 215, 1858.)

952. X. lincatus Cuv. & \a\.—Eazor-fisli.

Rose-red; a large oblong blotch on each si<le of the belly, below the

pectorals; narrow lines descend from these blotches, meeting on the

belly. The two anterior dorsal spines flexible, not produced. Outer

ventral ray prolonged, not reaching vent. D. IX, 12; A. Ill, 12; Lat.

1. 25. {Giinther.) West Indies; occasional on our Southern coasts.

(Cuvier & Valenciennes, xiv, 50, 1839: Novacula lincafa Giinther, iv, 171.)
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32S.-CA1LI.IODOIV Gronow.

(Gronow ; Blocli & Scliueider, Syst. Iclith. 1801, 312 : type CaUiodon lineatus Bloch &
Schneider.

)

Body moderately elongate, compressed, covered with large scales.

Lateral line complete, its branching tubes covering the surface of its

scales. Teeth at base coalescent with the bony jaw, the tips free; no

median division in either jaw; upper jaw with canine-like teeth in front;

posterior canines present; lower ph^iryngeal bone large, broader than

long; the teeth coalescing, forming a pavement. One row of large

scales on the cheek. Dorsal spines l^exible. D. IX, 9 or 10; A. 11,8;

scales about 2-24-G. Tropical seas, {xakdg, beautiful; odibv, tooth.)

953. C. nstus Ctiv. & Val.

Reddish in spirits, nearly plain, a black spot behind the first dorsal

spine. Body moderately elongated, compressed. Head rather pointed.

Upper jaw with G canines in front, free at their tips, coalescent below;

no smaller teeth behind these; posterior canine well developed, directed

outward and partly backward; between the anterior and posterior

canines a series of small teeth behind the sharp edge of the bone.

Lower jaw with a series of close-set, even, bluntish teeth, coalescing

below; upper lip double for its whole length, covering all of the upper

jaw except the tips of the teeth, Opercles with two rows of scales,

larger than those on the cheeks. Dorsal spines moderately high, very

slender; pectoral short, rounded; caudal truncate. D. IX, 9; A. 11, 8;

scales li-24-6. West Indies, occasional northward. This description

taken from a specimen obtained at Charleston by Mr. E. E. Earll.

(Cuv. & Val. xiv, 283, 1839; Giiuther, iv, 214.)

323.—HEMISTOMA Swaiuson.

Parrot-Jinhes.

Pseudoscarns Bleeker.

(Swainson, Class'u. Auim. ii, 1839, 22G: type Scarus pepo Bennett.)

Body oblong, more or less compressed, covered with very larg€ scales.

Lateral line continuous. Lower jaw included; teeth in each jaw sol-

dered together, forming a continuous plate, divided by a median suture

as in Tetrodon ; the separate teeth traceable by serrations on the edge

and by reticulated markings on the anterior surface; none of them

exserted
;
posterior canines small or wanting ; lower pharyngeal very

large, longer than broad, the teeth paved. Scales on the cheek in

more than one series. Dorsal spines flexible; dorsal IX, 10, or X, 9;
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anal II, 8, or 9. About 24 scales in the lateral line. -Troiiical seas.

Large fishes of the tropical seas, brilliantly colored, little valued as food.

Many species occur in the West Indies, any of whicli may be found about

tbo Florida Keys. The closely related genus Scarus Forskfil, distin-

guished chiefly by the stili" spines of the dorsal fin, occurs in the same

waters, and several of its species may be looked lor on our coast, {ilut,

half; (TTo/m^ month. ; the jaws divided.)

954. II. ^sa-2cainnia (Cuv. & Vul.) J. & G.

Brownish, the jaws and naked parts of the head green; fins dark, the

margin of the dorsal, anal, and ventrals green. Upper lip thick, cov-

ering more than half of the plate of the jaw; lower lip full; no poste-

rior caniue teeth. A single scale on the lower limb of the preopercle,

besides the two series of scales on the cheek ; opercle with two rows of

scales ; top of head scaled forwards to the eyes. Eye small, about mid-

way in head. Dorsal fin not emarginate; anal spines long and flexible;

caudal shortish, double truncate; pectorals short. Lateral line ab-

ruptly decurved posteriorly. Head 3; depth 3. D. X, 9; A. JI, 9;

Lat. 1. 23. West Indies, north to Key West, Fla.

(Scarus guacamaia Cuv. & Val. xiv, 178, 1839: rseudoscants guacamaia Giintber, iv,

233.)

Family XCV.—CICHLID.E.
{The CichUds.) *

Fresh-water Labroids. Body elevated, oblOng or elongate, covered

with moderate-sized scales, which are usually' ctenoid. Lateral line in-

terrupted, usually ceasing opposite the posterior part of the dorsal, and

then recommencing lower down on the caudal peduncle. Mouth vary-

ing in size, terminal, the jaws with rather small teeth, which are usually

conical, but sometimes lobate or incisor like; no teeth on vomer or pal-

atines. Nostril single on each side. Premaxillaries freely protractile;

maxillary sli])ping under the broad preorbital. Gill-rakers vrrious; gill-

membranes often connected. Dorsal fin single, with the spinous por-

tion well developed, usually rather longer than the soft portion; anal

fin with 3 or more spines, the soft part similar to the soft dorsal;

ventral fins thoracic, I, 5. Lower jdiaryngeal bones united into a

triangular piece, with a median suture. Branchiostegals o or C; no

pseudobranchiae. Gills 4; a slit behind the fourth. Air bladder pres-

ent. A large family of fresh-water fishes of moderate or small size,

representing, as to form, size, appearance, and habits, and even as to

manv details of structure, in the waters of South America, the Cen-
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trarchidce of the United States. Genera about 25; species about 120,

inhabiting the rivers of Africa and tropical America, the genus Heros

extending into the limits of the United States. Those with locate

teeth are herbivorous, the rest carnivorous.

(Chromides Guuther, iv, 264-316.)

* Spinous part of dorsal longer thau the soft; gill-rakers short and thick ; teeth con-

ical; body ovate or oblong, covered With ctenoid scales; anal spines 5 or

more; mouth rather small- Herds, 327.

324.—HEROS Heckel.
"

{Herichthjs Baird & Girard.)

(Heckel, Brazil, Fluss-fische, Ann. Wien. Mus. ii, 362; 1840 : type B^eros«(?i'erj(8 Heckel.)

Body oblong, compressed, somewhat elevated, the form Centrarchoid.

Head rather large, scaly on the cheeks and opercles; preopercle entire.

Mouth rather small, terminal, low, the jaws equal; maxillary small

;

preorbital deep; jaws with a single series of rather stout conical teeth,

behind which, in front, is a narrow band of villiform teeth. Gill-mem-

branes slightly connected, free from the isthmus; gill rakers short and

thick. Scales rather large, ctenoid ; the lateral line interrupted and

beginning again below, as usual in this family. Dorsal fin continuous,

the spinous part much longer than the soft part, of about 17 rather low

but strong spines; soft rays much higher than spines; anal fin similar

to soft dorsal but shorter, its spinous part also longer than the soft, of

about 6 spines; caudal fin subtruncate, with rounded angles. Species

very numerous in Central and South America. (»)/>w?, liero; the appli-

cation not evident.)

955. H. cyanogrutfaftis (B. & G.) Gthr.

Browniif.h, body and soft parts of vertical fins everywhere with small

blue spots ; sometimes a black spot on middle of spinous dorsal, with

another one below it on the back ; a black blotch at base of caudal.

Body oval, moderately compressed
;
profile gently curved ; interorbital

region slightly depressed ; eyes small, situated rather backward and

high up ; mouth small, maxillary not reaching orbit ; six rows of scales

on cheek ; fins high. Head 3^ ; depth 2^. D. XVII, 10 ; A. VI, 8. Lat. 1.

25. Rivers of Texas and Mexico.

{Herichthys cyanoguttatus B. &. G. Proc. Acad. Nat. Sci. Phila. vii, 25, 1854: Gtinther,

iv, 290.)



96. pomacentrid.e romacextkus. 609

Family XCVL—POMACENTRID.E.
{The Pomacentroifls.)

Labroid fishes with the body short, deep, coin[)ressed, eovered with

ctenoid scales; lateral Hue wanting posteriorly; mouth moderate, usu-

ally with rather strong teeth; vomer and palatines toothless; nostril

single on each side,* nearly round
;
i)reopercle with its posterior edge

largely free; dorsal fin single, with the spinous portion longer than the

soft, which is similar to the soft anal; anal si)ines 2; ventral fins tho-

racic, I, 5, the anterior rays longest. Lower pharyngeals fully united;

branchiostegals 5-7; gills 3^; slit behind tlie last gill very small or ob-

solete; no labyrinthiform appendage ; air-bladder and pseudobranchi;e

present; gill-membranes free from the isthmus. Vertebnc 12+14.

Fishes of the tropical seas, simdar in mode of life to the Clicctodontid<v,

feeding on small marine animals and plants in the coral reefs. Genera

10 ; species about 160.

(Pomaccntrida; Giiutlier, iv, 2-G4.)

a. Teetli incisor-like, fixed, in one series Pomackntuus, 3'2r).

oa. Teeth couical, in 2 or more series C'hkomis, 32G.

325.—POMACEMTKUS Lac^jpede.

Demoiselles.

(GlyphidodoH Lac.: HypHiipops, roynataprU»i, a.w\ EuscMstodua Gill.)

(Lac^pede, Hist. Nat. Poiss. iv, 50d, 1802: tyjie CluKtodon pavo Blocli.)

Body ovate, deep and compressed; the profile steep. Head moderate,

nearly as deep as long, almost everywhere scaly. Mouth quite small,

terminal; the jaws equal; both jaws armed with a single series of com-

pressed teeth, notched or not, immovable. Gill-rakers long; preop-

ercle entire, or more or less serrate; preorbital serrate or entire.

Scales large, strongly ctenoid, the lateral line running parallel with

the back to near the end of the dorsal tin, at which point it ceases.

Dorsal fin continuous, with 12 or 13 low stout spines; the soft part

more or less elevated, its last rays gradually shortened; anal lin sin»-

ilai- to soft dorsal, with two spines, of which the second is much the

larger; dorsal spines with a sheath of large scales, the membranes of

both dorsal and anal covered high up with small scales; caudal fin

"As in tlie Cichlidcc. All other Acanihoptcri have two nasjl oix nings ou eaeh side.

Bull. Xat. Mus. No. IG 39
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deeply forked. Brancbiostegals 5 or 0. Species numerous in the trop-

ical seas, (rrcy/za, opeiculum; y.-yTp<iv^ spine.)

a. Preopercle serrate, at least iu the adult. {Pomacentnis.)

95S. P. leaacostJctSBS Miiller &, Troschel.

Dark brownish above, yellowish green on the sides and belly, yellow-

on the tail and caudal fin ; numerous roundish bluish-white spots on the

head, back, and soft i)ortions of the dorsal and anal fins, the dots being-

less numerous on the sides; sometimes nearly uniform brown, almost

unspotted ; no spot on the back of the tail ; a white dot on the base of

the la .t aual rays
;
young with an ocellated dorsal spot and convergeut

blue bands on the snout; upper profile of head arched ;
suborbital ring-

minutely denticulate posteriorly; preopercle serrulate; lower limb of

preopercle scaly; upper and lower teeth nearly equally broad, entire

;

caudal forked, the lobes rather pointed. Depth 2f in total. D. XII,

15; A. II, 13; scales 3-28-9. {Giinther.) West Indies, north to West

Florida.

(Miiller & Troschel, Schombuvgk's Barbad. 674 ; Giiuther, iv, 31 ; Goode & Beau,

Proc. U. S. Nat. Miis. 1879, 338.)

aa. Preopercle entire.

h. Teeth entire. {Rijpsypops* Gill.)

©.jY. p. a'sabicnaid.us (Grd.) J. &. G.

—

Garibaldi.

Uniform deep scarlet, unmarked ; edges of fins dusky. Body short

and deep, elevated, compressed, constricted behind the dorsal and anal,

the caudal peduncle short and deep; head higher than long, the preor-

bital i.nd suborbital regions being unusually deep
;
preopercle entire

;

cheeks, opercles, and top of head scaly ; mouth small ; lips thick ; teeth

compressed, narrow, blunt and entire, in a single row, dark at tips

;

gill-rakers short and flexible; preorbital anteriorly as wide as the eye;

cheeks with 5 or G rows of rather small scales, opercles with several

rows of larger ones; lips thick, the lower without frenum; soft fins

rather high; pectorals reaching nearly to vent. Head 3^^ ; depth l-]. D.

XII, IG; A. II, 15; scales 5-30-13; Lat. 1. on 21 scales. L. 12 inches.

Coast of California, south of Point Concepcion ; abundant about rocky

islands.

{(rlyphisodon ruhicimdus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 148: Parma ruhi-

cmida Giiuther, iv, 58 : Eypsypops ruhicundis Gill, Proc. Acad. Nat. Sci. Phila. 18(33,

218.)

hb. Teeth emarginate. {Gli/pMdodon\ Lac^pede.)

* Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165 : type GbjpMsodon ruUcundus Grd. {v4>i,

high; VTto, below; cbtp, eye; in allusion to the high suborbital region.)

\ GhjpMsodon Lac^pede, Hist. Nat. Poiss. iv, 542, 1802: type Ghiplusodon moiicharra

Lac.= C/ucfofZoH saxat'dis Bloch. (xXvcpli, notch; oooyv, tooth.)
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95§. P. coBscolor (Gill) J. it G.

Dark olive, with 5 or C vaguo, dark cross-bands; pectoral with a

taperiug, black transverse line at base. Interorbital space convex,

wider than orbit; breadth of infraorbital ring- two-thirds the greatest

breadth of the preorbital. Teeth rather broad, deeply notched. Dei)tli

1|. D. XII, 12; A. II, 9; scales 3-25-10. {Gibithcr.) Both coasts of

Central America, north to Floiida Keys.

(Euschistodua concolor Gill, Prnc. Acad. Nat. Sci. Pliila. 1802, 145: Ghjphidodon con-

color Giiutlier, iv, 37: Ghjphidodjn cjncolor Goodc tfc Bean, Proc. U. S. Nat. Mus. 187'J,

338.)

959. Po saxatilis (I>imi.) J. & G.

—

Cou--p\loi; Mojarra.

Greenish olive ; head and fins dark ; body with 5 or G black cross-

bands, which are rather narrower than the interspaces; the first from

the origin of the dorsal to the pectoral fin, the second downwards from

fourth and fifth dorsal spines, the third from the ninth and tenth dorsal

spines toward the vent, the fourth from end of spinous dorsal to middle

of anal, the fifth below the end of the soft dorsal and continued on the

posterior rays of dorsal and anal; a faint sixth bar at base of caudal.

Soft dorsal and anal fins produced, the fourth and fifth rays of dorsal,

and the fifth and sixth of anal, longest. Eye rather large, about as

long as snout. Head rather short, 3J in length; depth If. D. XIJI,

14; A. II, 13; Lat. 1. 27; pores on 21 scales. Tropical seas of Amer-

ica ; occasional on our South Atlantic coast.

{Chcatodon saxatilis Linn. Syst. Nat.: Glyphidodon saxatilis Giiutlier, iv, 35: GJyphi-

dodon saxatilis Gootle, Bull. U. S. Nat. Mus. v, 38.

)

32«.—CIBKOrfllS Cuvicr.

(Hcliastes Cuv. & Val. : Fitrcriria Foey : Ayresia Coo\yeT.

(Cuvier, M6moires du Mus. d'Hiat. Nat. 1815: +ype Spanis cliromis L. = Ckromis canlaica

Risso, of tlio Mediterranean.)

Body rather deep. Preopercle entire. Mouth small; teeth small,

conical, in two or more series, the outer larger. Scales rather large,

21-30 in a longitudinal series. Dorsal fin with 12-14 spines. Branclii-

ostegals normally 5. Pyloric cceca 2. Gill-rakers long and slender.

Tropical seas; species numerous. {x/x'/'U the ancient name of some

fish, probably a Sciienoid, from yj'i.'uoj to neigh, from the noise made

by the fish; akin to oiir names Grunter, Croaker, Drum, Ilog-fisl].)

9<»Oo C. pusactspiBliDlis Cooper.

—

RlacJcsinilh.

Daik slaty blackish, with violet lustre above; some of the scales

with a greenish spot or edging; fins bluish black; posterior part of
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body with siiiiill round brown spots, which form more or less regular

series; soft dorsal and caudal densely spotted. Body oblong, sonie-

vrhat regularly elliptical. Head blunt, short, and deep, the profile ab-

ruptly descending" to the snout. Lips thick, the lower without frenum.

Teeth moderate, conical, in about two series, the inner very small.

Clieeks, opercles, and top of head scaly. Spines still* and low. Cau-

dal forked; pectorals and veutrals long. Head 4; depth 2J. D. XII,

11; A. II, 10; scales 4-29-10; IS in course of lateral line; L. 9 inches.

Pacific coast, north to Point Concepcion; not rare.

(Aij7'csia punct'qyandfi Cooper, Proc. Cal. Acad. Nat. Sci. 1833, 73.)

961. Co HDBSoIataas (Cuv. & Val.) J. & G.

Dark brownish, with metallic reflections ; each scale on the head and

anterior part of the body with a blue spot; young with two blue lines

along the forehead convergent on the snout, and with a black spot im-

mediately behind the dorsal fin. Caudal fin emarginate, with rounded

lobes. Second anal spine more than half the length of the head ; dor-

sal spines high; veutrals long; pectorals moderate. Depth 2; D. Xlll,

12; A. II, 12 ; scales 2-28-9
; coeca 2. West Indies, north to Southern

Florida.

(Hdiases InsoJatus Cuv. & Val. v, 494 : HeJimics hinolaliis Giiuthcr, ir, 61.)

Family XCVII—EPHIPPID^.

{The Angel-fishes.)

Body compressed, usually greatly elevated, the anterior profile steep.

Scales moderate or small, ctenoid, densely covering the soft parts of the

vertical fins ; lateral line present, following the curve of the back. Mourh

small, terminal, horizontal; premaxillaries protractile; maxillary short,

without supplemental bone, partly slipping under the preorbital
;
jaws

with bands of slender, pointed, movable, brush like teeth; preopercle

usually very finely serrated
;
gill-membranes broadly attached to the

isthmus, the openings restricted to the sides; branchiostegals 6 or 7;

pyloric coeca few
;
gill-rakers very short

;
j^seudobranchiiTe present. Dor-

sal fins 2, somewhat connected; the first of 8 to 11 spines, which are

depressible in a groove; soft dorsal and anal fins anteriorly high, their

bases thickened by the scales; anal spines 3 or 4, short; caudal fin

truncate or nearly so; pectorals short; veutrals long, thoracic, I, 5:

air-bladder large, commonly bifurcate in front, and with two slend.-

horns behind. As here understood, a group of 4 genera and about li>
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species, closely related to the CJuvtodojifSj but sai<l to show iin;)oi'taiit

ilitiereuces in the skeleton. Irishes mostly of large size, in wanu seas,

sonietiuies entering rivers.

(Squami2)iiiiics part; genera Scatopha'jus, Ephippus, aud Drcpaiic, Giiiitlior, ii, 57-05.)

a. Anal spines H; dorsal spines 8 or 9, the third prolonged
;
prolilc very steep ; scaks

small Cii-KTODiPTEUCS, :5vJ7.

32?',—CH/ETTODHPTEKUS Lacdpede.

( Pa
)
-eplt ipp us Gill.)

(Laocp^de, Hist. Nat. Poiss. iv, .503, 160^: typ;; Cluclodon plnmicri B\och= Chcrtodon

fahcr Bronss.)

Body much elevated and compressed, its outline nearly orbicular, the

anterior profile nearly vertical. Scales small, 55-70 in the course of the

lateral line. Jaws about equal; no teeth on vomer or palatines; teeth

on jaws slender, somewhat movable; preopercle finely serrulate. Bran-

chiostegals C. Dorsal fins 2, somewhat connected, the first of usually 'J

spines, the third of which is elongate ; anal spines d^ small, the second

the longest; ventral Avith a large accessory scale. Pyloric ccsca 4-l>.

American, distinguished from the Asiatic genus Ephippus by the very

much smaller scales, [ya'-oduj'j^ Chjetodon; (J;?, two; -rzpir^, fin, the

dorsal being divided.)

S>C2o C. f;aber (Bronss.) J. & G.—Angd-finU; rorgee.

Grayish ; a dusky band across the eye to the throat ; a second similar

band, broader, beginning in front of the dorsal and extending across the

base of the pectoral to the belly; a third band, narrower, extending to

the middle of the sides, from the base of the fourth and fiftli dois:il

spines; a fourth broader band from the last dorsal spine to the anal

spines, the remaining bands alternately short and long; all of these

bands growing obscure and disapjjearing with age; ventrals black.

Vertical fins low in the young, falcate in the adult. Third dorsal

spine nearly as long as from eye to edge of preopercle, its membrane

blackish; chin with a row of pores; preorbital nearly as wide as eye;

])ectoral considerably shorter than ventral, the first soft ray of the latter

filamentous. Head 3-3 i ; depth l',. 1). VIII-I, 20; A. lU, 18; Lat.

1. GO; coeca 4-6. L. 2 feet. Warm seas; north to San Diego aud oS^ew

York; abundant on our South Atlantic coast; an excellent foodlisli.

Very large .specimens, which v.e sni)i)ose to be old individuals, but which

may possibly be a distinct species {Ephippus gujas Cuv.), have the occi-

pital crest and anterior iuterhajmals developed in thick bony masses.

{Cha'iodon fahcr I3roussonet, Ichtli. D(!cas. 1, v, t. 4, 1782: Chwlodou fubir Gniel. Syst.

Nat. i, Vid'i, 1789: Zeus quadra tns Gmch I.e. 1225; Giiuther, ii, Gl: Epli'jjpus gigas (Juvier,
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Regue Acim. : Epltippus gigas Giintlier. li, 61: Epldpims gigas Holbrook, Icli. S. Car.,

107: Epluppus fahcr Holbrook, 1. c. 110: Ephippus zonatus Girard, U. S. Pac. R. R.

Siirv. 110, from San Diejro.)

Family XCVIIL—CH^TODONTID^.
{The Chcutodonts.)

Body strougly compressed, elevated, suborbicular iu outline, covered

vith moderate-sized or small scales, which are finely ciliated or nearly

smooth; lateral line present, concurrent with the back, not extending on

the caudal fin; mouth small, protractile, terminal; maxillary very short;

teeth slender or setiform, often extremely long, in narrow bands in The

jaws; no teeth on vomer or palatines; no canines, molars, or incisors;

eyes lateral, of moderate size ; branchiostegals 6 or 7
;
x>seudobranchic8

very large; air-bladder jiresent. Gill-membranes more or less attached

to the isthmus; gill-rakers very small. Dorsal tin single, continuous, its

rays sometimes filamentous, its soft part as well as the soft part of the

anal densely covered with small scales ; anal similar to the soft dorsal

with 3 or 4 spines ; ventrals thoracic, 1, 5. Carnivorous fishes of the tropi-

cal seas, noted for their singular forms and bright colors. Genera 5 or

more; species about 170, most of them belonging to Chwtodon and Po-

inacanfhus. {Squamipinnes j)art, Giinther, ii, 1-57.)

rt . Preoperculni!) -without spine at its anj^Ie Ch.'ETODOX, 3ii8.

aa. Preoporcnluiu with a strong spine at its angle Pomacantiius, 329.

32§.—CM^TOI>Ory Linnaius.

{Saroihrodus Gill: Tctragonopirus Blocker.)

(Linnpeus, System a Natui'ii', x, 17.58: type Chwtodon ccqmtratits L.)

Body short, deep, very strongly compressed, especially above and

behind; head small, comi^ressed, almost everywhere scaly; mouth very

small, terminal, the jaws jirovided with long, slender, flexible, bristle-

like teeth
;
preoperculum entire or nearly so, without spine. Dorsal fin

single, continuous, not notched, the spinous part longer than the soft

])art, of about 13 spines; last rays of soft dorsal usually rapidly short-

ened; caudal peduncle short, the caudal fin fan-shaped; anal similar to

soft dorsal, preceded by 3 or 4 strong spines. Bodj" covered with rather

large ctenoid scales, somewhat irregular in their arrangement; the

lateral line curved, high, parallel with the back. Gill-openings rather

narrow, the membranes narrowlyjoined to the isthmus; branchiostegals

G. A very large genus of singular-looking fishes, abounding in the
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tropical seas; most of them have the body crossed by transverse black

bars, ixfj^i'rj, bristle; oJwv, tooth.)

963. f. cssrai^iBiociBicliis (Gill) J. <Sc G.

Oli^aceolls, darker above; a dark-brown band from beginning of dor-

sal (in obUquely forwards through eye and across the cheeks; a second

bar beginning in a blotch on soft dorsal, runs vertically across the body.

Body suborbicular, closely compressed
;
profile steep, concave, tlie short

snout projecting; mouth very small, maxillary not reaching the vertical

from the anterior nostril; caudal peduncle very short ; lateral line, begin-

ning at upper angle of opercle, running obliquely upwards to opposite

the base of soft dorsal and then decurved, ending opposite extremity

of soft dorsal. Head 2| in length; depth U. D. XII, 10; A. Ill, 17.

Atlantic coast, rare,

{Sarofhrodiis macidochietiis Gil!, Proc. Acai. Nat. Sci. Phila. 1831, 1)9.)

329.—POMACAIVTHUS Lacdpede.

[Chct'todon, Holacanthus, and Acaniliocha-.todon Bleeker.)

(Lac^pede, Hist. Nat. Poiss. iv, 517, 1802: typo Chcvtodon arcuatus L.)

This genus diliers from Chcvtodon chiefly in the presence of a strong

spine at tlie angle of the preopercle. Body much compressed and ele-

vated; dorsal tin entirely scaly, with 8-15 spines; the anal with 3;

scales moderate or small; branchiostegals 6 ; air-bladder with 2 poste-

rior horns
;

pyloric coeca numerous. Species numerous in the tropical

seas. Many of them are brilliantly colored. (-w/7.a, oi^erculum ; u/.a>Oa^

spine.)

a. Dorsal spiues 12 to 15. (HolacaitthiDi* hac.)

9G4. P. eaPflai'JS (Linn.) J. & G..

—

Angel-Ji.'ih ; InahdUa.

Brownish olive, each scale with a crescent-shaped mark of lighter

;

nape with a dark-brown spot ocelhited with blue ; chin, base of ])ectoral.

borders and spines of opercle aiul i)reopercle bright cobalt blue ; fins

with blue and yellow. Body oblong, compressed and elevated; mouth

small; scales ciliate; soft dorsal and anal with the anterior rays pro-

duced in long streamers. Head 4 in length ; deptii about 2. D. XIV,

20; A. HI, 20; scales 8-50-30. West Indies, occasional on our South

Atlantic coast.

(Chwtodon dVuins Linn. Sj'St. Nat.: Holacatiihiis ciliaris Laccpc'do, Hist. Nat. Poiss.

iv, 527, 1802: Holacanthus ciliaria Giinthcr, ii, 4G: Holacanthus ciliaris Goode, Bull. U.

S. Nat. Mu8. V, 4:5.)

*Lac^pcdo, Hist. Nat. Poiss. iv, 525: type Chwlodon tricolor Bloch. (oAoS, complete;

axavOa, spine.)
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aa. Dorsal spines 8 to 11. (Poinacauthu?).

?>6->. P. sireuatus (L.) Lac.

Dark brown, anteriorly plain; lower jaw pale ; each scale witli adaik

spot and a whitish edge; young with yellowish vertical bands, some-

times spbtted with black; base of pectorals sometimes yellow. Scales

on body small, hrm; large and small ones irregularly mixed. Head with

shagreen, formed of rudimentary scales. Dorsal and anal extremely

falcate, the anterior soft rays two-thirds the length of the body in the

adult; dorsal spines very low; last anal spine long. Mouth small;

gill-rakers short; gill-membranes very slightly joined to the isthmus

mesially. D. IX, 30; A. Ill, 24; Lat. 1. 80-100; cceca 15; vert. 10 -f

14. Wt'st Indies, north to Garden Key, Florida.

(Chcetodon arcuatus L. Syst. Nat.: Pomacaiithus paru, cingulatus, qiiinquecinctus, and
arcuatus Ciiv. & Val. vii, 202-211: Pomneantlms parti Giiiither, iii, 55.)

Family XCIX.-x\CANTHURID^.*

{The Surgeons.)

Body oblong, compressed and usually elevated, covered with very

small scales ; lateral line continuous. Tail armed with one or more

movable spines or bony jdates. Eye lateral, high up; preorbital very

narrow and deep. Nostrils double. Mouth small, low; each jaw Avith

a single series of incisor-like teeth; vomer and palatines toothless; i)re-

maxillaries somewhat movable, but not protractile; maxillary short;

gill-rakers obsolete; pseudobranchi;e large; gills 4, a slit behind the

fourth; gill-membranes attached to the isthmus, the openings thus re-

stricted to the sides. A single d rsal flu, with strong spines, the spi-

nous part of the fin about as long as the soft part; anal fin similar,

shorter; ventral fins present, thoracic, mostly I, 5 (never I, 4, I, as in

Teuthidldcv). Pelvic bone long, evident thi ough the skin, as in BaUstidcc,

with which group the Acanthuridw have numerous affinities. Pyloric

(!oeca rather few. Air-bladder large. Herbivorous fishes of the tropicai

seas; genera 5 or more; species nearly 80, most of them belonging to

Acanthurus.

(Acronuridas Giiutlier, iii, 356.)

a. Tail Avitli a movable lancet-like spine on each side; incisors serrate.

Acanthurus, 330,

* Called Teuthidida' in the hey on page 78.
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330.—ACAlVTHUSiUS Blocli & Schneider.

{AcroHuruti Gtlir.
;
young.)

(Forskal; Blacli & Sclineider, Ichtliyol. ISOl, 211: type Cha'todon chino-f/us Bloch.)

Body 0\ateo')loug, conii)re.s.sed, covered with minute ctenoid scales.

Mouth rather small, with broad lobate or serrate incisors, which are

sometimes movable. A movable si)inc in a groove on each side of tail.

One dorsal fin, low and long,-, with 7-9 (sometimes fewer) spines; usually

a procumbent spine before the dorsal ; anal with 2 or 3 spines. Ven-

tral rays I, 5. Caudal emarginate. Gill openings moderate, oblique,

separated by a broad isthmus; operculum very short; preopercle ob-

lique, with entire edge. Branchiostegals 5. Intestinal canal elongate.

Vertebra' 9 + 13. [axrvyOa^ spine; dupdj tail.)

06G A. «E2Eii'iiBB*[jMS Bl. & Sdin.

—

Sur/jcon-fisli ; Doctor-fish.

Brownish; opercle with a black margin; sometimes a whitish band

across tail at base of caudal; sides with dark transverse bands; vertical

fins with oblique, i)arnllel, dark streaks. Body oblong, compressed,

and not greatly elevated
;
profile little convex, somewhat undulated.

Vertical fins high ; caudal moderately emargiuate. Head 3i in length;

depth 2. I). IX, 2.3; A. Ill, 23. West Indies; occasional northward.

(Blocli & Schneider, 211 ; Giiiilher, iii, ;529, in part; Poey, Auales Soc. Hist. Nat.

Espagn. 1880, 245.)

9<57. A. CCEmsBeMS Bloch & Schneider.

—

Blue Surgeon ; Barhero.

Deep bluish brown, witli undulating pale blue longitudinal lines,

esi)ecially on the dorsal and anal fins, where they become straight and

oblique. Upper i)rofile of snout slightly concave. Caudal tin more or

le.ss dcL'ply forked, the lobes bordered with i)ale in the adult; caudal

spine glassy, ambei-colored; ojiercles striate. liody very deep. Depth

J.^ in length. 1). IX, 2S; A. HI, 25. Vv\^st Indies; occasional northward.

(Blocli & Scluiei<:(-r, 1801,214; Poey, Anal. Soc. Hist. Nat. Espagn. 1880,244: Aeaii-

thuriis nu/ricans Goode, Bull. U. S. Nat. Mus. v, 42 (uotof L.): Acanihurus cwruleus

Giiuther, iii, l]:!G.

)

Family C—TRACIIYPTERIDyE.
(
The Kiiuj-of-lhe-IIerruujs.)

Body elongate, strongly compressed, naked, the skin smooth or

prickly. Lateral line i)resent. Head short, the mouth ratlici- small,

terminal, v.itli feeble teeth; premaxillaries protractile; opercles un-

armed. Eye large, lateral. Brancliiostegals C. Gill-membranes sepa-
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rate, free from tlie istkmus; gills 4, a slit boliiud the fourtli. Pseudo-

branchise well developed, in a pouch formed b.y a fold of the mucous

membrane. Dorsal fin single, extending from the head to the tail, its

rays all technically spinous, being neither articulated nor branched,

but all very soft, flexible, and fragile; anal fin wanting; pectorals

short; ventrals thoracic, the rays elongate, often less than I, 5 in num-

ber; caudal fin either rudimentary or else divided into tvv'o parts, the

upper and larger jan-shaped, directed obliquely upward from the slen-

der tip of the tail. Bones very soft, the muscles little coherent. Py-

loric coeca very numerous. Vertebrae in large number. Deep-sea fishes,

often of large size, found in most warm seas. Their extreme fragility

renders them rare in collections, and the species are little known.

Genera 3; species about 15. They have no intimate relation with any

other of our families.

(Traclujpteridw Giinther, iii, 300-311.

)

a. Ventral fius well developed; caudal present, not in the line of the axis of the

body Trachypterus, 331.

331.—TISACMYPTEEIIS Gouan.

King-of-ihe-Herrmgs.

(Gouan, Hist. Poiss. 1770, 104: type Cejmla trachi/pfcra Gmel.)

This genus is characterized by the well-developed ventral fins, com-

posed of 4-G branched rays each, and by the presence of a long fan-

shaped caudal fin extending obliquely upvrard and backward from the

end of the long and slender tail; lower lobe of the fin little developed;

the anterior rays of the dorsal fin are usually elevated, and separated

by a notch from the rest of the fin; the fin rays and the lateral line

are often armed with prickles. Deep-sea fishes of large size, (r/ja/u?,

rough; -repoy, fin.)

96§. T. aitiveflis Kncr.—Ehig-of-the-Salmon.

Bright silvery, with three large round black spots below the dorsal

fin; a fourth near the abdominal edge, a little below the first of the

back. Anterior rays of the dorsal fin elevated ; the longest rays of the

posterior part of the dorsal nearly as deep as the body; dorsal rays

rough, a small spine at the base of each of them ; caudal fin with the

erect lobe well developed, its outer rays longer and stronger than the

intermediate rays; rays of the lower lobe short; skin prickly, the lat-

eral line armed with small bony shields, each provided with a spine.
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Head 7; dei)th 7. D. 7, lOl) to 190; C. ii-o; P. 11; V. 7. {G'dnfher.)

Described troiu Valparaiso, Chili. A youug specimen examiued by us

from Sauta Cruz, Cal., a;^i\?es in essential respects, except that the skin

^s entirely smooth. The prickles are perhaps acquired with age, other-

v\'ise ours may be a dLiierent species. Two specimens of Trachijptents

liave also been taken in Puget Sound, but they have not been preserved.

(Kaer. Wieu. Sitzimgsber, xxxiv, 437, 165'J, tuf. 1; Guuthcr, iii, 303.)

Family CI.—ICOSTEID^.

(The Bonquils.)

Body oblong, compressed, naked or coveresl with small ctenoid or

cycloid scales. Head moderate, not externally bony, the opercles un-

armed. Mouth moderate, terminal; premaxillary protractile or not;

maxillary moderate, without supplemental bone. Teeth small, in bands

or in single series; vomer and palatines vv^ith or witliout teeth. No bar-

bels. Lower pharyngeals separate. Branchiostegals or 7. Gill-oi)en-

ings wide, the membranes free from the isthmus
;

gills 1, a slit beliind the

fourth; gill-rakers slender. Pseudobranchioe large. Pyloric cosca few.

Air-bladder present. Lateral line present. Dorsal tin very long, con-

tinuous, without distinct spines; anal long, without spines; caudal fin

convex; ventral fins thoracic or subjugular, separate, but very close

together, I, 4, or I, 5; pectorals rounded, sometimes fleshy at base.

Vent normal, without papilla. Skeleton more or less soft and cartila-

ginous. This group, as at present constituted, is composed of three

very diverse genera, each of a single species, inhabiting the deeper

waters of the ]S"orth Pacific. It is probably most nearly related to the

Malacanthirlw, from which it is distinguished by the i)resence of pyloric

cceca and by the non-labroid dentition.

(Icosteida; Jordan &. Gilbert, Proc. U. S. Nat. Mns. 18S0, 30(5.)

a. Body naked, lateral line and lin rays beset with groui)8 of spiniiles; skeleton not

ossified. (Icoateiiicv.)

b. Air-bladder present; tcetli in jaws only, in single series, very slender; ventrals

thoracic, 1, 4 ; candal peduncle slender Icostkus, 33'2.

aa. Body covered with small scales ; no si>inules; aii-bladdtir wanting or rudiuieutary

;

ventrals 1, 5.

c. Skeleton iin[»erfectly ossified ; lateral line median. {FcicIilh/iiiKr.)

d. Teeth in a single series, minute, in jaws only; ventrals thoraeic; (•.•uidnl pe-

duncle slender IciCUTliVS, 333.

cc. Skeleton ossified; lateral line near the back. (Bathi/masterhia;.)

e. Teeth in bands, rather strong, on jaws, vomer, i)alatines, and jdiaryngeals;

ventrals subjugular; caudal poduuclo not slender Batuvmastkr, 334.
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332.—ICOSTEfJS Lockington.

(Lockiugt'on, Proc. U. S. Nat. Mns. ii, 63, 18S0: type Icostcm wnigmaticus Lockington.)

Body oblong, much compressed tbrou<ihout, the head thicker than

an}" part of the body. Dorsal outline rising rapidly to the origin of the

dorsal fin, thence more regularly curved; the region at the base of the

dorsal and anal strongly compressed; caudal peduncle slender, widened

at the base of tlu-tiu. JMouth large, horizontal; maxillary narrow,

reaching to beyond middle of eye. Teeth in jaws in one row, slender,

sharp, closely and regularly set, those in the lower jaw largest; no teeth

on vomer, palatines, or pharyngeals. Gill-rakers flexible, few; gill-mem-

branes separate, free from the isthmus. Branchiostegals C. Pseudo-

branchiie well developed. Lateral line conspicuous, continuous, do-

curved, groups of small spines present along its entire length. jSTo

scales anywhere on body or fins. Fins rough, with small spiuules; a

series along each ray, dividing as the ray branches; dorsal fin com-

mencing above the axil of the pectoral, composed of 50-00 rays, which

are all soft and flexible, some of the anterior unbranched; the fin low

in front, increasing in height behind; none of the rays more than once

forked; anal shorter than the dorsal, similar to it, of 35-40 rays; some

of the anterior apparently undivided; caudal fin elongate, fan-shaped,

the middle rays ])rodaced; accessory rays numerous, procurrent; pec-

torals with a fleshy base, fan-shaped, the nnddle rays longest; ventrals

thoracic, inserted just beliiud the pectorals, narrow, consisting of 1

short subspinous ray and 4 long soft rays. Air-bladder large. Ver-

tebra} numerous, the vertebral column extremely flexible and soft.

Cranial bones tolerably firm ; bones of the face and opercles very flex-

ible. Deep-sea fishes, from the Pacific, (sjzw, to yield, submit; (XTreoy,

bone—the "entire body being characterized by a want of firmness, as

it can be doubled up as readily as a piece of soft, thick rag.")

9<S.'). I. seiaigssiaSicaas Lockington.

Pellucid yellowish or brownish, with puri)lish spots and blotches of

irregular Ibrm ; the spots largest above, most numerous along the lat-

eral line; fleshy bases of caudal and pectorals spotted; throat and gill-

membranes with dark punctulations; fins dusky, obscurelj' blotched.

Longest ray of dorsal nearly reaching base of middle caudal i ays. Eye

in head, scarcely half the length of the snout or the width of the in-

terorbital space; diameter of caudal peduncle about 51 in greatest

depth. Head 4; depth 3. D. 52-55; A. 37-40; V. 1, 4; Lat. 1. 110-lL'O
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(groups of spines). L. about 12 inches. Pacific coast of United States

;

three specimens known, from deep water.

(Lockingtoii, Proc. U. S. Nat. Mus. ii, G:?, 1880.)

333.—ICICDIT'IIYS Jordan & Gilbert.

(Jordan & Gilbert, Proc. U. S. Nat. Mns. 1880, :*,!):>: t.Yi)C Tcichthi/s lockinr/fotii J. & G.)

Body elongate, not elevated, not compressed at the bases of the ver-

tical lins. Head moderate. Eyes lateral. Mouth terminal, little ob-

lique, with small, sharp teeth in one series, in the jaws only. Prcmax-

illaries not ]>rotractile. Gill-membranes separate, free from isthmus;

gill-rakers long. Pseudobrauchiie present. Branchiostegals 7. l>ody

covered with small cycloid scales. Lateral line continuous, unarmed.

Bases of fins without spinules; dorsal and anal fins long and low, com-

posed of soft rays only; pectoral fins moderate, their bases fleshy, as

in Icosteus; ventral fins small, thoracic, I, 5. Pyloric coeca about G,

large. Bones all very flexible, cartilaginous. Deep-sea fishes, {luoi^

to yield or submit; izOh:;^ fish—in allusion to the flexible skeleton.)

970. I. loeliaaas'lonai Jor. & Gilb.

Plain brown, paler below, somewhat punctulate. Body oblong, some-

what compressed, the caudal peduncle rather slender. Head moderate,

compressed, with vertical cheeks, rather broad and slightly convex above,

the snout abruptly descending. Mouth moderate, little oblique, the slen-

der maxillary scarcely widened at the tip, extending to beyond front of

l)upil; anteiior edge of the premaxillary on the level of lower rim of

eye; lips thin; premaxillary tapering backward, not ibrming the whole

margin of the upper jaw; maxillary behind slipping entirely under the

membranous edge of the preorbital; preorbital rather wide, with one or

two series of rather large, thin, cycloid scales (other scales on head, if

any, now lost on the ty[)ical example); lower jaw prominent, projecting

in front, included at the sides. Teeth in jaws only, minute, shar]), closely

and evenly set, larger and less numerous than in Icosteus ienigmaUcus.

Eyes large, lateral, longer than snout, 4 in head. Cheeks rather wide;

preo])ercle with a prominent crest, behind which are some radiating mu-

cous (;avities; the bone with abroad, prolonged, fiexible, membranaceous

edge, covered with radiating strice, each of which ends in a flexible point.

Oj)ercle ami subopercle rather large, extremely thin, and each crossed

by radiating stria*. Branchiostegals 7. Gill-rakers long, sl.'nder, sharp,

close-set, and moderately still", their length nearly three-fourths tlie diam-

eter of the eye. Scales very small, soft, and smooth, covering the body
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evenly, but becoming smaller below. Lateral line nearly straight, ap-

l)arently continuous. Dorsal fin long and low, beginning nearly mid-

way between the vent and the base of the veutrals; all the rays soft

and articulated, and all except the first branched; first rays very low,

the fin gradually rising posteriorly, the highest rays 3 in head, some-

Y^bat scaly; anal fin ii;imilar, shorter, beginning slightly in front of the

middle of the body and ending just in front of the last rays of the dor-

sal; caudal broad, fan-sliaped, on a slender peduncle; the accessory

rays numerous and procurreiit; base of i)ectorals a little below the axis

of the body, their outline rounded; the fin short and small, shorter than

head; ventrals short aud satall, thoracic, placed a little behind pec-

torals, with 1 obsolete spine and 5 soft rays, one of which is slightly

filamentous; the fin 3 in head; fin raj's nut beset with spinules. Vent

normal, immediately in front of the anal, without papilla. Air-bladder

wanting. Bones gll soft and flexible. The skin not thick and tough, as

in Icosteus, but thin and scaled. Head 5; depth 4. D. 40; A. 28; Lat.

1. 120. L. 7 J inches. Deep water off San Francisco, Cal.; one specimen

known.

(Jordan & Gilbert, Proc. U. S. Nat. Mas. ii, 305, 1880.)

334.—BAT33¥MA§TE1R Cope.

(Cope, Proc. Ainer. Phil. Soc. 187.3: type Bathymaster signafus Cope.)

Body rather elongate, moderately compressed, covered with small

ctenoid scales. Head rather large, subconic. Eyes large. Mouth

moderate, neaily horizontal, the lower jaw slightly projecting; lips

full; premaxillary i)rotractile, not extending to the angle of the

mouth; maxillary without supplemental bone, not slipping under

the narrow i)reorbital. Teeth moderate, in a cardiform band in each

jaw, the outer somewhat enlarged ; bands of teeth on vomer and

palatines. No barbels. Branchiostegals G. Gill-mendir;ines scaicely

connected, free from the isthmus; gill-rakers few, very short. Pseudo-

branchiiTS large. Cheeks scaly ; rest of head naked. Opercular bones

unarmed. Mucous pores numerous on top and sides of head. Lateral

line conspicuous, placed high, not reaching the caudal fin, its scales a

little enlarged. Dorsal fin long, continuous, moderately high; two

or three of the foremost rays inarticulate, but no distinct spines; anal

fin long, similar to the dorsal; caudal convex; pectorals rather broad,

their bases extending obliquely downward and backward, their rays

all branched; ventrals slightly in front of pectorals, I, 5, close together,
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the inner rays longest. Skeleton well ossified. Pyloric cosoa few (2 or

3). Xo anal jjapilla. Nortli J\K-ilic. {fiaOu^, deep; fia/rzrjp, a searcher.)

i)7i. Bo say^aanSSES Cope.

—

Ronquil.

Olivaceous, tinged with brown; about 8 round, faint bluish blotches

along the sides, each surrounded by rings of yellow spots; a yellow

ring arouud the eye and a yellow band along the cheek; fins translu-

cent, the anal with a yellowish stripe and a bluish edging; dorsal red-

dish or yellow, with a dusky blotch in frout; ventrals dusky; larger

specimens nearly uniformly dark. Eye large, about as long as snout,

i in head; its diameter much more than interocular space; maxillary

extending to below front of pupil; cheeks closely scaly; rest of head

entirely naked; a narrow, naked area in front of dorsal, bounded by

rows of r.iucous pores; skull with large mucous cavities behind the

eyes, wliicli are translucent in life; scales of lateral line enlarged, twice

as far apart as the others. Dorsal fin inserted at a distance behind

the occiput, less than the diameter of the eye; pectorals | the length

of the head; fourth ray of ventrals longest; vent much nearer snort

than root of caudal; caudal vertebne about 33. Head 4^; depth 6§.

J). 41 ; A. 33; V. I, 5; P. 18; Lat. 1. 92 + G (tubes) ; scales in about 200

transverse series. L. 12 inches. Alaska to Puget Sound, about rocks,

in water of moderate depth.

(Cope, Proc. Amer. Phil. Soc. Phila. 1873.)

Family CII («)—LATILID^.*

{The BlanquiUoH.)

Body more or less elongate, fusiform or comi)ressed. Head subcon-

ical, the profile usually convex; suborbital without bony stay; cranial

bones not cavernous; opercular bones armed or not. Mouth moderate,

terminal, usually little oblique; teeth rather strong; preraaxillary usu-

ally with a posterior canine; premaxillaries protractile; maxillary with-

out supplemental bone, not slipping under the edge of the preorbital.

Gills 4, a long slit behind the fourth. Pseudobranchiix; well developed.

Gill-membranes separate, or more or less united, often adherent to the

isthmus. Lower pharyngeals separate. Scales small, ctenoid. Lateral

line present, complete. Dorsal fin long and low, usually continuous, the

spinous ]K)rtion always nnich less developed than the soft portion, but

never obsolete; anal lin very long, its spines usually feeble and few;

* Called TracMnidw iu the key ou page 78 ; see also family 102 (6), Trichodontidce.
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caudal fin forked; tail dipbycereal; ventrals thoracic or sub uiu'ar,

I, 5, usually close together; pectoral fins not very broad, the rays all

branched. Vertebrre in increased number (35-50). Pyloric coeca few

or none. Fishes of the temperate and tropical seas, many of them

reaching a large size. Genera about 5; species about 10.

(Trachinidce, group Plngmpedina Giiatbcr, ii, 251-254.)

a. Dorsal fia coutiuiious; body scaly; nppsr jaw.s usually witli posterior cauines.

{LaiUinte.)

1). Dorsal aud anal with less than 20 soft rays each,

c. An adipose appendage at the nape; a fleshy prolongation on each side of the

labial fold, extending backward, behind angle of the mouth.

LOPHOLATILUS, 335.

hh. Dorsal aud anal lius each with more thau 20 soft rays; no adipose appendage at

the nape Caulolatilus, 336.

33-5.—L,®FH<3>ILATIE,U§ Goode &, Beau.

(Goode & Beau, Proc. U. S. Nat. Mus. 1879, 205: type LopliolaiUns chamosJeonUccps

G. &B.)

This genus differs from Cmdolatilus and agrees with Latilus in the

small number of dorsal and anal rays, and is distinguished from both

by the presence of a large adipose appendage on the nape and by a

fleshy prolongation upon each side of the labial fold, extending back-

ward beyond the angle of the mouth. One species known. {Xo(^'o<;,

crest; Latilus.)

9? 2. Ei. cilJlsJBseleoaticcps Goode & Bsau.

—

Tile-fish.

Coloration brilliant; head and body with numerous greenish-yellow

spots ; ui)per portion of body with a violaceous tint ; lower parts whitish,

with some areas of yellow; caudal rays striped with greenish-yellow,

some of the stripes connected by cross-blotches ; anal and ventral fins

whitish; pectorals violet-tinted, with some yellow on posterior surfaces;

soft dorsal with an upper broad band of violaceous and a narrow basal

portion of whitish; many rays each with a yellow stripe; anterior part

of fin with some yellow spots. Maxillary reaching anterior inargin of

orbit; opercle and preopercle scaly, the latter finely denticulate; upper

Jaw with an outer series of stronger teeth, behind which is a band of vil-

liform teeth; lower jaw with a few large canines and an inner series of

small conical teeth; vomer and palatines toothless. Head 3 in length;

depth 3.\. D. VII, 15; A. II, 13; scales 8-93-30. {Goode & Bean.)

Abundant in deep waters oft" the coast of IMassachusetts; a fine large

fish, which may become important as food.

(Goode & Bean, P.oc. U. S. Nat. Mus. 1879, 205.)
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33C.-€AlII.OI.ATII.i:S Gill.

Blanquinos.

(Dckaya* Cooper; preoccupied.)

(CaulolatUus Gill, Proc. Acad. Xat. Sci. Pliila. 1862,240; iiomcn nudum, defined in Proc.

Acad. Nat. Sci. Phila. 18o5, 66: type Latilua chrjjsops C. &V.)

Boilj^ elongate, subfusiforin, not strongly compressed, heavy forward,

tapering to a rather sleuder caudal jied uncle. Profile of head strongly

arched. Mouth moderate, little oblique, the jaws nearly equal; lii)s

thick; maxillary narrow, not slii)phig under preorbital; teeth in villi-

I'orm bands, preceded by a row of stronger acute teeth; hindmost teeth

in each jaw canine-like, directed forward; posterior canines of upper

jaw largest; no teeth on vomer or palatines; preopercle pectinate, the

teeth nearly even; opercle with a blunt, tlat spine. Eyes large, lateral.

Gill-membranes slightl}" connected, forming a fold across the isthmus,

with which they are narrowly joined. Branchioslegals G. Gill-rakers

short and stout. oS^ostrils double, round, close together. Scales snmll,

firm, ctenoid. Lateral line continuous, concurrent with ihe back. Dor-

sal with 7-9 slender, pointed, graduated spines, and 22-27 soft rays;

anal similar to soft dorsal, with 1 or 2 small spines, and more than 20

soft rays; caudal fin forked; ventral fins thoracic; no adipose append-

age at the nape. Large fishes of the warm seas. (z«m/o;-, stem ; Latilus—
*. c, many-rayed Latili(s.)

9730 C. pruBlceBJS (Jenyus) Gill.— TVhUe-fsh ; TeUow-tail.

Olivaceous, with bluish rellections; brownish above, greenish below;

fins light greenish olive, tinged with bluish and orange, the colors

always pale; dorsal and anal greenish, with a bluish band near the

tip; axil dusky. I'lesh of the occiput becoming thick with age, as in

Harpe. Eye large, about half the convex interorbital space, 4A in head.

Maxillaries reaching front of eye. Teeth rather strong. Preopercle

finely, evenly, and acutely serrate behind, nearly entire below; pre-

opercle, interopercle, and i)reorbital naked; cheeks and opercles scaly;

top of head scaled on the median line to between the eyes. Dorsal

spines flexible; ventrals slightly behind the pectorals, the outer rays

longest; caudal moderately forked, the u])per lobe the longer; caudal

pcduiu'le short and slender, abruptly contracted; pectorals falcate,

longer than caudal, | length of the head. Head 3§; depth 4. D. IX-

* Dekaija Cooper, Proc. Cal. Acad. Nat. Sci. 1804, 711: type Ddcaija avomnla Cooper;

not Dekatjia Milne-Edwards &, Ilainie, 1851; a genus of corals.

Bull. Nat. Mas. No. IG 40
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24;A. II, 23; scales lG-125-40. L. 40 inches. Monterey, southward,

abundant about the Santa Barbara Ishmds; a food-fish of considerable

importance.

{1 Latilus princeps Jeuyns, Zool. Beagle, Fishes, 52 (rrom Galapagos Islands): De-

liciija anomala Cooper, Proc. Cal. Acad. Nat. Sci. iii, 71, 1884: Caulolatilus anomalus,

princcps, and affinis Gill, Proc. Acad. Nat. Sci. Phila. 1865, 68: Catdolaiilus anomalus

Streets, Bull. U. S. Nat. Mus. vii, 48, 1877: ^ Latilua princeps Guuther, ii, 253.)

9t4. C. cSarysops (C. & V.) Gin.—Blanqidllo.

Keddish, marked with yellow; a yellow band below the eye and a

dark axillary blotch. Body rather robust. luterorbital width half

length of snout. Snout longer than maxillary. Eye small, 6 in length,

of head in adult. Fins rather short ; caudal slightly emarginate; pec-

toral not reaching origin of anal, not one-fourth of total length. Head

3^; depth 3i in length. D. VII-25; A. I, 23; Lat. 1. 120; 1. transv. 48.

{Goode tfc Bean.) Pensacola, Fla., and southward.

(^ Latilus chrysops Cuv. &. Val. vs., 496, 1833 (fi-oin Brazil): ^ Latilus chrysopa Gilnther,

ii, 253: 1 Caidolaiilus cyanops Poey, Rept. Fis. Nat. i, 312, 1867 (Cuba): Caulolat'h(S

microps Goode & Bean, Proc. U. S. Nat. Mus. i, 43, 1878. The characters ascribed to

the latter species, being details of form only, may be due to age, as greater differences

.occur between young and old of C. princcps.)

Family CII (&).—TRICHODONTID^.

{The Sand-fislies.)

Body rather elongate, moderately compressed, naked. Head short,

fiat on top, the sides vertical. Eyes large, high up, but not superior.

Mouth large, almost vertical; lower jaw projecting, its tip entering the

profile; lips fringed; premaxillaries protractile; maxillary very broad,

without supplemental bone, not slipping under the very narrow preor-

bital. Teeth moderate, slender and sharp, but not setiform, in bands

on jaws and vomer; palatines toothless; inner teeth of jaws depressible.

Gill-rakers very short; gill-membranes narrowly united, free from the

isthmus. Branchiostegals 5. Gills 4, a slit behind the Iburth. Preop-

^ercle with 5 prominent spines, the two upper directed strongly upward,

the two lower downward, the middle one downward and backward; no

barbels; opercle small, strongly striate, unarmed
;
preorbital with spines;

no suborbital stay. Lateral line obsolete. Dorsal fins separate, the first

the larger, of numerous slender, low spines; anal fin elongate, without

distinct spines, the rays of the anterior third of the fin much shorter

than the others; pectorals with a very broad, curved, procurrent base;

a broad lunate area between pectoral and gill-opening, nearly covered

by the opercle; soft rays of dorsal, anal, and pectoral fins all simple^
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ventrals close together, thoracic, but behiud the pectorals, I, 5, the

middle rays longest; caudal luuate, with many accessory rays, on a

slender peduncle. Two species known, from the Xorth Pacific.

{Tiachinida', genus Trichodoii Giiutlier, ii, SHO.

)

337.—TSSat'aB€>»a>]\ Steller.

(Steller; Cuvier, Rc'gnc Aiiim. ii, 1829: type Trnchinus trichodou Tilesiiis.)

Characters of the genus included above. {Oi't^, hair; of7wy, tooth.)

9'y5. T. stelleri Cuv. & XaL—Saiul-ftsh.

Olivaceous silvery, the back darker, with short bars and reticula-

tions of blackish, the latter chiefly on the head and nuchal region; be-

low this a longitudinal narrow white stripe, and then a narrow black

stripe, hiterrupted anteriorly, extending from the eye to the base of

the caudal; spinous dorsal with 2 lengthwise bands of black; chin and

snout black. Eye large, placed high, 3 in head; maxillary extending

to beyond its middle; the premaxillary near the level of its upper edge;

cheek quadrate, as deep as long. Pectorals reaching past vent, the

lower rays rapidly shortened, the width of its base f its length, two-

thirds the length of the head; anterior rays of anal less than half the

height of the posterior. Head 3.^; depth the same. D. XV-18; A. 9,

19. L. 12 inches. Coast of Alaska, south to San Francisco, burying

itself in the sand near the shore; not rare northward.

{Trachimts trichodon Tiles. Mem. Ac. Peterslj. 1813, 466; Cuv. & Val. iii, 1.54; Giiu-

tlier, ii, 251: TricJiodon lincatus Ayres, Proc. Acad. Nat. Sci. Phila. 1860, 60.)

Family CIIL—URANOSCOPID^.

{The Star Gazers.)

Body more or less elongate, conic, terete or subcompressed, widest

and usually deepest at the occii)ut. Scales small, smooth, adherent,

arranged in very oblique series, rarely wanting. Lateral line feeble or

obsolete. Head cuboid, partly mailed above. Eyes small, anterior, on

the top of the head. Mouth vertical, the mandible strong and i)romi-

nent; lips more or less consi)icuously fringed; teeth moderate, on the

Jaws, and usually on vomer arid palatines also; premaxillaries protrac-

tile; maxillary broad, without supplemental bone, not slipping under

the i)reorbital. Gill-openings very wide, continued forwards; gill-

membranes nearly separate, free from the isthmus, iiranchiostegals 0.



628 CONTRIBUTIONS TO NOETH AKEEICAN ICHTHYOLOGY IV.

Gills 3i, a small slit behind the last. PseudobranchiaB present. No

anal i)apilla. Dorsal fins 1 or 2, the spinous part very short, the soft

l^art elongate; anal long; caudal not forked; pectoral fins with broad

o-blique bases, the lower rays rapidly shortened, most of them branched,

ventral fins jugular, close together, I, 5, the spine very short, the inner-

most rays the longest. Air-bladder generally absent. Pyloric coica

in moderate number. Carniv^orous fishes of singular appearance, living

on the sea-bottoms in most warm regions. Genera 7; species about 20.

{Trachinida', group Uranoicopina Giiutlier, ii, 225-232.)

a. Dorsal fius 2; head without spines; no tentacle in the mouth.. Astroscopus, 33S.

33§.—ASTrig©SCOFUS Brevoort.

{Agnus Giinther: Upsclonpliorus Gill.)

(Brevoort; Gill, Proc. Acad. Nat. Sci. Phila. 1860,20: type TJranoscopus anopJos Cuvier.)

Mouth large, the lower jaw without retractile tentacle within. Teeth

narrow, in villiform bands, on jaws, vomer, and palatines; teeth of jaws

depressible. ISTostrils fringed; a curved farrow behind each eye, with

its edges fringed. ~So spines about the head, the edges of the mem-

brane bones covered by smooth skin; surface of the bones rugose; a

broad plate on the occipital region, from the middle of which a Y-

shaped projection extends forward, the tips of the fork being between

the eyes; a trapezoidal space, covered by naked skin, bounded by the

Yj the eye, the suborbitals and the occipital plate. Head scaleless;

ba(;k and sides covered with close-set scales ; belly mostly imked.

Humeral spine obsolete; no spine before the ventrals. First dorsal

small, of about 4 low, stout, pungent spines, connected by membrane

to the second dorsal, which is rather high and long; pectorals and ven-

trals large. American, distinguished from the Old World TJranoscopus

chiefly by the unarmed head. [a-drSo'^^ star; a/.o-iw^ to look.)

9^6. A. y-STsecum (C. & V.) Gill.

Dark brown above, paler below; upper parts densely covered with

small rounded white spots, each surrounded by a black ring; lower

jaw and labial fringes similarly spotted ; spinous dorsal bhick, white

posteriorly; soft dorsal with 2 black and 2 white stripes; caudal black,

with 2 white longitudinal strijies, its ui)per and lower edges nar-

rowly white; anal white at base and tip, with a black median band;

pectorals brown, with a black baud below, the lower edge white, the
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upper raj- spotted ; ventrals -wliite. AVidtli of pectorals less than half

length of head, their length a ittle less than that of head; ventrals

reaching three-lifths distance to vent. Scales small, evident, in very

oblique series. T-shaped bone on top of head conspicuous, on each

side of it a broad naked area, said to be the seat of electric powers.

A ridge of skin along middle line of belly from ventrals to vent.

Head 3; depth 3. D. IV-I, 13; A. 12. L. 12 inches. West Indies,

occasional on our South Atlantic coast.

( Uranoscoptis tj-(jra;cnm Ciiv. &. Val. iiL, 308, 1829: UrnnoscopuH jj-grwcnm Giiuther, ii,

22'J: Upwlotiphorns y-c/rwoiim Gill, Proc. Acad. Nut. Sci. Pliila. Idtil, 113; Bean, Proc.

U. S. Nat. Mus. 1879, 58.)

»77. A. aiJOg>lBis (Cuv. ct Val.) Brt'vot.rt.

Brownish, everywhere covered with fine white spots; a dark lateral

band on the caudal peduncle, near which the spots are larger; caudal

with lengthwise stripes of black and pale. Form and armature essen-

tially as in A. y-grwcum. Pectoral a little longer than ventral, one-

fourth shorter than the head. Scales on back evident, but small, the

belly and lower part of the sides naked. Head 2i; depth 3^. D. lY-

13; A. 12; Lat. 1. 113. Atlantic coast of United States; rare.

( Uranoscoptis anoplos Ciiv. & Val. viii, 493 (young, said to be naked): Agtius ano2}h>fi

Giinther, ii, 229: Astroscopus gittfatus Abboit, Proc. Acad. Nat. Sci. Phila. 1860, 365;

Beau, Proc. U. S. Nat. Mns. 1879, 60.)

Family CIV.—GOBIID.E.

{The Gobies.)

Body oblong or elongate, naked or covered with ctenoid or cycloid

scales. Dentition various, the teeth generally small
;
premaxillaries

])rotractile; suborbital without bony stay. Skin of head continuous

with covering of eyes. Opercles generally unarmed. Pseudobranchia'

])resent. Gills 4, a slit behind the fourth; gill-mend)ranes united to the

isthmus, the gill-opeuings thus restricted to the sides. No lateral line.

Dorsal fins se])arate or connected, the spinous dorsal least develo]»cd,

of 2-8 flexible S])ines, rarely wanting^ anal usually without si)ine, sim-

ilar to the soft dorsal ; ventral fins close together, separate or fully united,

each composed of a short spine and 5 soft rays, the inner rays longest;

the A'ential fins, Avhen united, form a sucking-disk, a cross-fold of skin

at their base forming a cup; caudal fin convex; anal papilla prominent.

ifo pyloric coeca; usually no air-bladder. Carnivorous fishes, mostly of

small size, living on the bottoms near the shores in warm regions. Some
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iuliabit fresh waters, and others live iudiscriiuiuately in cither fresh or

salt water. Genera 60-70; species nearly 400.

(GobUdcj part; groups Gobiina, AnMijopina, and Tri/jMuvlienina Giiutlior, iii, 1-138.)

* \'eut.r;ils separate ; body scaly. {Elcotridbuv.)

a. Vomeriue teeth present; isthmus narrow, the gill-opeuiugs continued forward
below .-..Philypnus, 339.

aa. Vomerine teeth wanting; istlimus broad.

h. Scales small (60-100 in a lengthwise series) ; teeth iixed Eleotris, 340.

l)h. Scales large (30-35 in a lengthwise series); outer teeth movable.

DOUMITATOR, 341.
*" Ventral fins united.

c. Dorsal fins separate. ( Gohiince.) '

d. Dorsal spines several.

e. Body scaly.

/. Scales ctenoid; dorsal spines 6; maxillary moderately developed, end-

ing below the eye.

/(. Teeth in the n^jper jaw emarginate, in one series; teeth of lower jaw
horizontal Evorthodus, 34'i.

hh. Teeth all simple.

i. Teeth in the upjjer jaw in one series ; those below in a very narrow
baud EUCTENOGOBIUS, 343.

ii. Teeth in several series in each jaw.

j. Teeth of the outer series fixed, somewhat enlarged; body not

greatly elongate Gobius, 344.

jj. Teeth of the outer series setae-eons, movable; bodj^ extremely

long and slender Gobioxellus, 345.

ff. Scales very small, cycloid.

k. Maxillary inordinately developed, in the adult, reaching the

gill-opeuing; dorsal spines 6 Gillichthys, 346.

kJc. Maxillary moderately developed; dorsal spines 7 or 8.

Lepidogobius, 347.

ee. Body naked; teeth in bands; no canines GoBiosOMA, 348.

dd. Dorsal spiues 2; body naked; eyes obsolete ...Typhlogobit's, 3l9.

cc. Dorsal fin continuous ; scales minute or wanting. (Amblyopina'.)

I. Teeth in a siucrle series Tyxtlastes, 350.

339.—PMai.YP]^ir§ Cuvier & Valenciennes.

{Lemhus Giinther.)

(Cuv. & Val. Hist. Nat. Poiss. xi, 255, 1837: type Plufycephalus dormitator Bloch &
Schn.)

Body elongate, terete anteriorly, compressed behind. Head elongate,

depressed above. Mouth large; lower jaw longest. Teeth cardiform, on

jaws and vomer; no teeth on i)alatines and tongue. Gill-openings con-

tinued forward below, so that the isthmus is very narrow. Scales mod-

erate, ctenoid, covering most of the head. Dorsal fins well separated,

the first of 7 spines; ventrals separate. Largest of the Gobies, some of

the sj)ecies reaching a length of nearly 2 feet Tropical rivers and

bays. (i/'jV.u-v«?, slumber-loving.)
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07§. P, dorGafnitnfOB- (151. & Scbn.) Cuv. &, V:il.

Brownisli, maiblt'd witli darker; sides of head with 2 broMii stripes;

lius rose-colored, witli series of brown si)ots; two oblong brown spots

on base of pectorals. Snout sharp; maxillary reaehing to opposite

middle of orbit. Vomerine teeth in a crescent-shaped band. Eye small,

lialf width of interorbital space. Caudal ijeduncle very long and rather

slender. Head 3 in length j depth about 5.]. D. YI-I, 9: A. I, 9;

Lat. 1. 00. L. 1-2 feet. Texas and southAvard, entering the rivers.

(Pluti/ceplialus dormitator Bl. & St-lui. (JO, 18JI: Ehoirh dormUatrix GiintUcr, iii, Hi);

Cuv. &. Val. xii, 255.)

340.—EI^E©TKn§ Gronow,

Tetards.

(Gohiomoriis and Gohtomoroides Laceprde.)

(Groiiow ; Bloch & Sclincider, Syst. Icbtli. 1801, G5: tyi)e Ekvtris (/ijrhuis Cuv. & Val.)

Body long and low, compressed behind. Head long, low, flattened

above, without spines or crests, almost everywhere scaly. Mouth large,

oblique, the lower jaw projecting. Teeth in jaws villiform, fixed; no

teeth on vomer or palatines. Preopercle and branchiostegals unarmed.

Eyes small, high, anterior; isthmus broad. Dorsal fins well apart, the

first of about 7 flexible spines; ventrals separate. Scales small, cycloid,

00-100 in a longitudinal series. Tropical seas, entering fresh waters.

{rj/.eu-, bevvildered.)

9'3'9. E. j^^yritacas Cuv. & yii].—Tvtard; Shrjjei:

Brownish; vertical fins, witii brown dots; two darker stripes behind

the orbit. Body elongate, moderately compressed, of nearly equal

depth throughout. Caudal peduncle long aiid deej). Head rather broad

and flattened above, its scales minute. Month large, very obli(iue;

maxillary reaching beyond the \ertical from centre of orI)it. Eye small,

half width of interorbital space. Head 3.) in length; depth about 5.

D. YI-I, 8; A. I, 8; Lat. I. about 00. Brackish waters, from Texas

southward.

{ICrobiuH pisonls Gmelin, Syst. Xat. 178^, l-JOi; Cuv. &- Val. xii, 2'20; Giiutlier, iii,

122.)

311.—»«»Ki7IITAT®K Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1802, 210: type Ehotris gundlachi Pooy.)

Body oblong, the back broad ami elevated; the head broad and deep.

Mouth small, anterior; jaws stibcqual, each with a narrow band of slen-

der teeth, those in the outer row movable; no teeth on vomer or pala-

tines. Eyes moderate, lateral, wide apart. Head unarmed, almost
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everywhere scaly. Scales large, ctenoid. Isthmus moderate; gill-clefts

extended a little forward above
;
gill-rakers long. Pharyngeal teeth

setaceous ; an external series broad, flexible, lamelliform. Dorsal spines

flexible, usually 7; ventrals separate. Brackish waters in the tropics.

(Latin, dormitator, one who sleeps.)

9§0. I>. liaieatMS Gill.

Brownish-yellow, thickly punctulated with darker, with a dark line

running along the midd e of each row of scales, and with a dark ver-

tical blotch on the scapular region; head apparently with 2 dark longi-

tudinal bands; dorsal and anal fins with 2 rows of dark spots near the

base, a fainter one beyond; all the fins with minute dark dots. Head

3§ in length; depth about 3i. Eye equal to snout. T). VlI-1, 10; A. I,

10; Lat. 1. 32. [Gill.) Savannah, Ga.; x^robably identical with the next.

(Gill, Troc. Acad. Nat. Sci. Phila. 1863, 271.)

1>§1. E>. mactiHatMS (Blocli.) Gill.

—

Sleeper.

Dark brown, with lighter bluish spots; a faint dark stripe along sides;

a large dark blue spot edged Avith black above base of pectorals, and

a dark streak from eye to angle of mouth; two dark streaks on side of

head; branchiostegal membrane blackish; dorsals barred with spots;

anal dusky, barred with bluish, and with white margin; a dark bar on

base of pectoral. Caudal a little shorter than head. Eye small, shorter

than snout. Head 3| in length ; depth about 3 (in the adult). D, VIl-9

;

A. 10; Lat. 1. 33. L. 12 inches. Kio Grande and southAvard to Guiana

and Equador; very abundant in brackish waters. (Here described from

specimens from Mazatlan.)

{Sciana maeulata Bloch, IchtL. taf. 209, f. 2: EJcotris mu(,iloides C. & V. xii, 26'>:

Eleotris maeulata Giinther, iii, 112: Elcotris sumvulenins Givard, U. S. Mex. Bound.

Surv. Ichth. 1859, 28: Eleotris somnolenta Giiutber, iii, 557: Bormitator omocyanctis

Poey, Syu. Pise. Cubens, 396.)

342.—EVOSSTTIIODUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1859, 195: type Ei-orthodiis hrerieeps Gill.)

Body elongate, covered with ctenoid scales of moderate size. Head

thiok, short. Isthmus moderate. Teeth in a single series, with the

crown emarginate, those of the lower jaw horizontal; no canines. First

dorsal of G spines; ventral fins united, not adherent to the belly, (sw,

well; opOo-., straight.; odou:;^ tooth.)

982. E. cataalaas (Grd.) Gill.*

Olivaceous, with cross-blotches of darker. Body subfusiforra. Head

* We are informed by Professor Gill that this species, or a species supposed to be the

same, is au Evorthodus. The types are uow lost.
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Lot very blunt. Jaws eveu. ]MoutIi somewhat oblique; maxillary ex-

tending- to opposite the pupil; isthmus very wide. Dorsals well sepa-

rated, the second somewhat longer than the first; anal short, inserted

behind front of second dorsal; ventrals not reaching to veut; pectorals

broad and rounded, reaxdiing vent; dorsal spines not filiform. Head

3i; depth about tt. 1). VI-U
; A. 11; Lat. 1. 30. Saint Joseph's Island,

Tex. {Giranl.)

(Gobius catiUus Girard, U. S. Mex. Boiiud. Siirv. Iclitli. 1859, 26.)

343.—EUCTEI^(D>«OBIUS Gill.

(Gill, Anu. Lye. Nat. Hist. N. Y. vii, 45, 18.59: typo J'JucfoiotjohiuH badiits Gill.)

This genus differs from Gobius in the dentition, the teeth being

pointed, in a single series in the upper jaw and in a very narrow band

in the lower. (r5, well; zr^t?, comb; GohiuH; from the ctenoid scales.)

9§3. E. Sya-acsBS (Grd.) J. dc G.

Brownish, obstnirely barred with darker. Body oblong-elongate,

tapering slightly from occiput to caudal peduncle. Head oblong, com-

pressed. Snout very blunt; jjrofile in front of eyes nearly vertical,

IMouth moderate, nearly horizontal; maxillaiy reaching beyond middle

of orbit. Teeth conical, rather strong, in two rows in front' of lower

jaw, in one on the side, and in one in the upper jaw. Fins all high;

middle rays of spinous dorsal produced; caudal lanceolate; pectoral

reaching bej'ond tips of ventrals, which reach the vent. Head 4.^ in

length; depth about 4i;. D. VI-11 ; A. 11; Lat 1. 32. Eio Grande.

{Gobius hjricus Girard, Pioc. Acad. Nat. .Sci. Phila. 1858, 169: Gobiux lyrkufi Giiutlier,

iii, 550.)

344.—CrOBIUS Linuajus.

Gohies.

(Artedi; Linnoius, Syst. Nat.: typo G<>biu>i nvjer Jj.)

Body oblong or elongate, compressed behind. Head oblong, more or

less depressed. Eyes high, anterior, close together; oixuvles unarmed.

Mouth moderate. Teeth on jaws only, conical, in several series, those in

the outer row enlarged; no canines; isthmus broad. Scales moderate,

ctenoid; cheeks usually naked; belly generally scaly. Dorsal usually

with C spines; pe(;i()rals large; ventrals completely united, not adnate

to the belly; caudal fin usually obtuse. Species very numerous. Our

species are very little known, and some of them may not belong to this

genus. (za>/5:w?; Latin, Go/><?/.s- or (/oft/o, a name applied to the gudgeon

{Gobio JtuviatiUti) and to other small fishes; allied to Cobitis, chub, etc.)

*liody entiirly scaly.

a. Upper rays of pectorals partly free, finely branched, silk-like.
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9§4. G. soporator.Cuv. & Val.

Dark brownisli-olive, marbled with darker, and "with lighter dots

along the series of scales; tins all blackish, the dorsal and caudal more

or less distinctly barred; a dark blotch on temporal region. Body

rather stout. Eye ratlier large, slightly less than snout. Head rather

broader than high. Mouth rather large; jaws equal ; maxillary to mid-

dle of eye. Cheeks naked; scales on nape much smaller than those on

body; opercle not longer than eye; distance of first dorsai from eye

equals that of snout from i^reopercle; upper rays of pectoral silk-like,

the fin not quite as long as caudal, shorter than head; ventrals not

reaching the vent, their basal membranes very broad. Head 3; depth

4f. D. VI-I, 9: A. I, 8; Lat. 1. 35; 1. trans. 13. Both coasts of Mex-

ico ; very abundant southward, north to Florida.

(Cnv. &. Val. xii, 56; Glintlier, iii, 26.)

985. G. caroBiBneaasBS Gill.

Blackish-bro^\n, indistinctly marked with lighter; a darker spot at

base of caudal; a few light spots on operculum; fins purplish. Head

4i in total length (with caudal); depth about 5; caudal peduncle ^ of

total length, its height ^ of the same; eye 4 in length of head; upper

rays of ijectorals silk-like; caudal 4- total length, as long as pectoral.

D. VI-I, 9; A. I, 8; Lat. 1. 38; L. tr. 14; P. 18. {Gill.) Charleston,

S. C; the type now destroyed; probably identical with G. soporator.

(Gill, Proc. Acad. Nat. Set. Phila. 1863, 26S.)

9§6. G. gulosus Grd.

Olivaceous, with transverse black spots on the back and longitudinal

ones on the head. Snout subconical, the mouth very large, oblique, tbe

lower jaw included; maxillary extending beyond the orbit. Eyes small,

suiierior, their length 5 in head, twice the interocular space ; isthmus

moderate. Dorsals well separated, the first with some rays filiform;

dorsal and anal barely reaching base of caudal ; ventrals reaching

vent; pectorals longer than ventrals; caudal rounded; scales mod-

erate. Head nearly one-fourth the total length. D. VI-15; A. 15.

Indianola, Tex. (Girard.)

(Girard, U. S. Mex. Bound. Surv. Iclith. 1859, 26.)

987. G. wiardeananiasi Grd.

Appearance of Gobius lyricus. Eeddish-brovN'n, obscurely barred with

dusky. Head larger; caudal shorter; ventrals shorter; anal lower;

scales smaller than in G. lyricm ; teeth very slender, much smaller

than in G. lyricus. Third dorsal spine filamentous. D. VI-11; A. 12.
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Brazos Sautiago, Tex. {Girard.) Like the i)receding', a dubious species,

wliicli may not belong to this genus.

(Girard, U. S. Mex. Bouud. 8urv. Iclilli. 1859, 25.)

Art. Pectoral with its upper rays uormai, simple, or nearly so; scales large. {Cory-

phoptcrus* Gill.)

988. G. g-BaticoCraeBaiBm (Gill) J. ct G.

Tawny, ^^ ith a faint bbie sjjot in the center of each scale, and with 6

spots, each formed by aggregation of dark dots, on the ridge of the

back between the second dorsal si)ine and the axil of the soft dorsal

fin; another row of similar but fainter spots runs from the scapular

region, and a third row along the middle of the sides; head tawny,

with dark spots and blue dots; a straight blue line across the cheeks;

dorsal fins with faint blue spots. Body robust, compressed; head

naked; mouth oblique, the lower jaw slightly projecting, the maxil-

laries extending to below pu])il; teeth long, in many series, the outer

curved; scales ctenoid, large. Pectoral fin with the upper rays little

branched, not silk-like; cheeks scarcely tumid; caudal and pectoral

longer than ventrals, about as long as head. Head 3^; depth 4^. D.

VI-10; A. I, 9; P. 18; Lat. 1. 25; 1. transv. 7. L. 1.^ inches. Coast of

Washington Territory. {Gill.) The original type is now lost, and the

si)ecies has not been rediscovered.

{Coryphoptcrus gJaucofra;num Gill, Proc. Acad. Nat. Sci. Phila. 1863, 2o3.)

345.—G®Bao:^EI.I.US Girard.

Emcrald-fislies.

{Smara{/(lu8 Poey.)

(Girard, Proc. Acad. Nat. Sci. Pliihi. 18.")8, 168: type Gohius lanccolutus BIocli.)

Body extremely long and slender, the depth contained more than

six times in the length to base of caudal. Scales small, ctenoid. ITead

not depressed, obtuse-convex, scaly above; cheeks and opercles naked;

no barbels. Teeth small, in narrow bands, those in the outer row in

the lower jaw setaceous, movable, in the upper jaw somewhat larger,

fixed; no canines; lower jaw thin and fiat. Dorsal with G spines; soft

dorsal and anal many-rayed; caudal lanceolate. "Base of the tongue

tuberculate, and shining with bright blue and green reflections, like a

a precious stone" (hence the names Smaragdus, Esmeralda^ etc.). Ver-

tebraj elongate, 11 + 15. (A diminutive of Gohius.)

"Gill, Proc. Acad. Nat. Sci. Phila. 1863, 262: type Coryphoptcrun ghuicofrccn iim Gill.

{j opvil'V, suinruit; TCrepov, fiu.)
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9§9. «S. oceaBBacMS (Pall.) J. & G.

Brownish, lighter below; a faint dusky streak along sides; a dark

bar below eye; fins unicolor; i^ectorals dusky. Body much elongate,

of equal depth throughout. Head short; profile very convex. Mouth

large, oblique; jaws equal; maxillary reaching to below middle of orbit.

Dorsal spines more or less elevated, filiform, usually higher than the

soft rays; caudal from ^-^ of length of body; pectoral slightly longer

than head or than ventrals, none of its rays silk-like; basal membrane

of ventrals well developed. Head 5^-G in length ; depth about 7i. D.

VI-13; A. 14; Lat. 1. GO-70, the scales much smaller and crowded, an-

teriorly. Coast of Texas to Guiana.

(Gobius oceanicits Pallas, Spicilegia, viii, 4, 1769, after Gohius cauda longissima acumi-

nata Grouow: Gohius laticeolatus Bloch. Fiscbe Deutsclil. ii, 12, pi. 38, f. 1, 1784: Gobiun

lanceolafus C. & V. xii, 114: Gobius bacaJaus C. & V. xii, 119: Gobius lanceoJatus Giin-

ther, ill, 50: Gobioncllus hastatus Girard, Proc. Acad. Nat. Sci. Phila, 1858, 169: Gobio-

nellus hastatus Girard, U. S. Mex. Bouud. Surv. 1859, "24.

)

316.—CJai.]LICMTII^S Cooper,

(Cooper, Proc. Cal. Acad. Nat. Sci. 1883, 111: type Gillichthys miraiilis Cooper.)

Body moderately elongate, comi)ressed, covered with small, cycloid,

imbedded scales; belly and head naked. Eyes small, almost superior.

Gape wide, the maxillary in the adult inordinately developed, prolonged

backward to the base of the i)ectorals; its posterior part a cartilaginous

expansion, connected to an expansion of the skin of the lower jaw,

thus forming a channel backward from the mouth, almost exactly as

in the Blennioid genus Neoclinus and the Trachinoid genus OpistJiog-

natlius. Teeth small, even, in broad bands. Dorsal fins 2, the second

high, the first of 6 verj^ weak spines, none of which are exserted; cau-

dal rounded; pectorals large; isthmus broad. Singular little fishes,

in brackish waters, burrowing in the mud.

(Dedicated to Theodore Gill.)

990. CJ. HiIa'atoBBns Cooper.

—

Mud-fish

.

Dull olive, very finely marbled with darker; sides of head and max-

illary finely punctate; fins olive; belly and ventrals yellowish. Body

rather stout, somewhat compressed. Eyes small, high, anterior; max-

illary in the adult reaching past base of pectorals, proportionately

smaller in the young; in the very young the bone is scarcely larger

than in other Gobies. Scales very small, smooth; belly and head naked,

showing prominent veinings; dorsal spines very weak. Head 3i; depth

4i; maxillary, in adult, 3. D. VI-13; A. I, 10. L. C inches. Pacific
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coast of United States, extremely abimdaiit southward. It lives in

shallow creeks and lagoons, where it tills the bottoms with holes and

tunnels.

(Cooper, Proc. Cal. Acad. Nat. Sci. 1833, 111.)

3ir.—I.EPSO««<>KIU§ Gill.

(
Ct/clogobius Steiudacbuor.

)

(Gill, Aun. Lye. Nat. Hist. N. Y. 1859, 14: type Gohhis gracilk Grd.)

Scales small, cycloid; dorsal spines 7 or 8; otherwise essentially as

in Gobins. Pacitic Ocean. [k-:-c3uc;^ scaly; Gohiiis.)

n. Head scaly. (Lcpidogohius.)

091. L.. graciais (Grd.) Gill.

Yery pale olive, with roundish blotches of rusty red on back and

sides; vertical fins mottled with reddish; distal half of all tins and

under side of head blackish, especially in the males. Body elongate,

long and low, little compressed, covered with thin, smooth, half-im-

bedded scales. Head scaly above and on cheeks and opercles; mouth

oblique; jaws equal; maxillary extending to below middle of eye.

Teeth in rather broad bands, the outer teeth enlarged, es[)ecially in

u[)per jaw; outer teeth in lower jaw somewhat movable. Eyes large,

l)laced high, the interocular space very narrow; opercle adnate to scapu-

lar arch from upper edge of pectoral upward. Fins rather high, the

dorsal spines slender, flexible and exserted at tip; pectorals short, not

reaching so far as tips of ventrals; ventrals inserted slightly behind

axil of pectorals; basal sheath of ventrals large. Head 4; depth 6h.

D. VII-IS; A. 15. L. 5 inches. Pacific coast of United States; com-

mon northward, in rather deep water.

(Gohiiis (jrac'iHs Girard, Proc. Acad. Nat. Sci. Phila. 1854, 134, not of Jouyna: Gobiiis

Icpidus Girard, U. S. Pac. R. R. Snrv. Fish. 127: (iobius Icpklnn Gilutlicr, iii, 78.)

aa. Head naked. {Kuc}jclo)johiun'^ VAW.)

!)5>r>. Ia, BBCwHjcrryi (Grd.) Gill.

Olivaceous, mottled with darker; spinous dorsal and anal tipped with

dnsky; second dorsal and caudal checkered; pectorals transparent;

head with some dusky markings. Body short, chubby, little com-

*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 330: type GoMus newberryi Grd. "The
j^onus Eiiciidof/obius is very distinct from Lepidogobius, differing especially in the

lobust, snbfnsiforni body, the size and position of the eyes, wider forehead, shape of

Jaws, and especially the position of the ventral fins." (Gill, Proc. Acad. Nat. Sci.

Phila. 1863, 264.) {ev, well; hvhXo?, cycloid; Gobiui<.)



638 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

I)ressed. Head largie, rounded above, the snout broad. Mouth large,

oblique, the lower jaw somewhat projecting ; maxillary extending to

considerably beyond the posterior margin of the small eye. Teeth

rather strong, in narrow bands, the outer row larger; outer teeth of

lower jaw somewhat movable. Opercle adnate to scapular arch from

upper edge of pectoral upwards. Scales very small, cycloid. Head

naked. Fins moderate; dorsal spines very slender, not filamentous,

lower than the soft rays; caudal truncate, about as long as pectorals,

and considerably shorter than head; ventrals inserted under lower an-

terior edge of pectorals. Head 3f ; depth 4i. D. VIZ £-12; A. 11; Lat.

1. about 00. L. 2i inches. Coast of California; rare.

((rohiits riewherrii Girard, Proc. Acad. Nat. Sci. Phila. 185(5, 136: Gobi us newberrii

Giintlier, iii, 72: Eacyclogobius newherrii Gill, Proc. Acad. Nat. Sci. Phila. 1863, 265.)

34S.—G4>BI®§€>I?IA Girard.

(Girard, Proc. Acad. Nat. Sci. Phila. 1858, IrtO: type Gohius aJepidotus Bloch Sc

Schneider.)

This genus differs from Gohius mainly in the entire absence of scales.

The teeth are in several series, the outer row enlarged, and there are

no canines. Dorsal spines usually 7. {Gohius: ?w//a, body.)

993. fio aSepsdotajasi (Bl. & Schn.) Girard.

Olive brown, with 7 or 8 paler transverse bars; fins dark brown;

caudal with 2 or 3 curved bars. Body elongate, little compressed.

Head somew^hat flattened above; mouth rather small; maxillary ex-

tending nearly to opposite middle of orbit. Caudal fin pointed. Head

3;^; depth about 5^. D. VII-14; A. 11. South Atlantic coast of United

States.

{Gohius alepidotus Bl. & Schu. 547, 1801; Giiuther, iii, 85: Gohius boscii C. &, V. xii,

9,5.)

994. G. moEostU5n Girard.

Husky brown; fins with blackish streaks. Head large, depressed;

snout rounded; jaws even; maxillary scarcely reaching i^upil. Caudal

fin rounded, shorter than head; anal shorter than second dorsal; ven-

trals small, not reaching vent; pectorals broad, reaching beyond the

ventrals; dorsals contiguous; isthmus very wide. Body short and

chubby. Head 3^; depth U. D. VII-12; A. 12; P. 16. {Ginml.)

Coast of Texas; ascending streams, said to have been once taken at

the Falls of the Ohio.

(Girard, Proc. Acad. Nat. Sci. Phila. 1858, 169; Guuther, iii, 556.)
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349.—TVPHLOGOBIUS Steindachuer.

(Otltonops Rosa Smith.

)

(Steindacbuer, Icbtli. Beitriii^e, viii, 14'2, 1879: type T. caVtfornievais Steind.)

Body moderately elongate, compressed, covered with loose, smooth,

naked skin. Head large, depr(;ssed, with tumid cheeks. Mouth large,

the maxillary reaching to beyond the orbit; jaws equal, each with a

narrow baud of villiform teeth, the outer teeth slightly enlarged; lower

jaw capable of little motion; snout rounded; no cirri. Eyes very small,

imperfect, covered by skin. Fins low; first dorsal of 2 flexible spines;

second dorsal moderate; anal very short; caudal rounded; ventral disk

as in 6^oi»f,s. Gill-opeuings rather narrow. One species known. (ru^V.^T,

blind; Gohins.)

995. T. califomieBBSBS Steind.

Bright pellucid pink in life, the upper parts somewhat speckled; top

of head with slight wrinkles of skin. Insertion of first dorsal midway

between snout and base of caudal ; insertion of anal opposite fifth ray

of soft dorsal; i^ectorals as long as caudal, extending beyond veutrals

to first dorsal; fin rays covered by loose skin. Eyes visible in life as

small dark specks, disappearing in alcohol. Head 3f ; depth 5. D.

11-11; A. 7; P. IG. L. 3 inches. San Diego, Cal.; burrowing in sand

among rocks.

(Steindachner, Ichtli. Beitr. viii, 142, 1879 : Othonop<i eos Rosa Smith, Proc. U. S. Nat.

Mus. 1881, 19.)

350.—TY:\^TI.A§TES Giiutber.

(Giiiither, Proc. Zool. Soc. Loudou, 18G2, 194 : type Amhhjopus sagitta Gtiiither.)

Body elongate, compressed, covered with small, imbricate, cycloid

scales. Head elongate, quadrangular. Mouth wide, oblique, the lower

jaw projecting; teeth small, iu single series, none on vomer or palatines.

Eyes very small, or rudimentary. Dorsal fin single, continuous, about

G of its anterior rays simple; caudal fin pointed, more or less joined to

the dorsal and anal; ventral fins united. Air bladder very small or

absent. !N"o pseudobranchije. Vertebrte 11 + 20. Pacific Ocean.

{ro>r?.aiTTr]e;, a mud-dabblcr.)

996. T. sa|;itta Giintber.

Grayish, sides and below silvery ; an ovate gray spot before each

dorsal ray; caudal gray. Body and head elongate, compressed, the

length of the latter two-thirds the distance between the base of the

ventral and the vent. Maxillary reaching to behind c} e ; teeth sub-
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horizontal, very small. Scales becoming larger posteriorly. Caudal

arrow-shaped, about one-fourtb length of rest of body; pectoral as long

as ventral, half as long as head. Head 5f (7 in total with caudal);

depthOf (12 with caudal). D. VI, 21; A. I, 20. L. 9J inches. "Cali-

fornia." {Gllntlier.)

{Amhlyopus (Tyntlastes) sagitta Giiutlier, Proc. Zoiil. Soc. Loud. 186'2, 193.)

Family CV.—CHIRID^E.*

{The CMroids.)

Cottoid fishes, with the body elongate, covered with small scales,

which are either ctenoid or cycloid; head more or less conical, scaly,

without armature above; preopercle sometimes armed; top of head

without spinous ridges, but usually with dermal flaps; a bony stay

across the cheeks from the suborbital. Mouth large or small, with

teeth on jaws, and usually on vomer and palatines; teeth various.

Gills 4, a considerable slit behind the fourth; gill-membranes free or

variously attached. Branchiostegals C or 7. Pseudobranchise present.

Dorsal fin elongate, continuous or divided, the anterior half or more

composed of spines; anal fin elongate, with or without spines; ventrals

I, 5; some or all of the soft rays branched. Pyloric coeca few or many.

Lateral line present; sometimes several lateral lines. Carnivorous

fishes of the North Pacific. Genera, 8 or 9 known; species about 15.

(Trif/Udw, group ReterolepicUna Gliuther, ii, 5)0-95: genera Chlnis, Opliiodon, Afjram-

mus, and Zanlolcpis.)

a. Lateral lines 4 or more on each side; anal spines obsolete; mouth moderate; jaws

with an outer series of stronger teeth, hut no canines. {Chlrinw.)

h. Gill-membranes broadly united, free from the isthmus; scales mostly ctenoid.

HEXAGRAMJirS, 351.

aa. Lateral line single on each side.

d. Gill-niembranes free from the isthmus; j)reopercle armed.

e. Anal spines obsolete; scales cycloid: mouth large, with strong canines.

{OjyhiodontiiKv) Ophiodon, 352.

ee. Anal spines 3, strong; scales ctenoid; mouth small, without canines.

* The Chiridce, Scorpcenidw, Cottidw, Agovidw, Triglidco, Liparididw, and Cgclopieridce

from a closely-related series (Cataplu-adi), and are distinguished from all the other

Acanlhopteri by the presence of the suborbital stay. Different writers have widely

separated some of the members of this group from the others, but the relations of

each, especially of the Scorpa'iiida, Agonidw, and lAparididos, with the Cottidce are so

close that it is difScult to draw satisfactory boundary lines.
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/. Gill-membranes scarcely uui ted ; sj)i nous dorsal greatly elevated in front;

scales very rongh. {ZaniolcpUuv) Zaxiolkpis, 353.

ff. Gill-membranes broadly nuited; dorsal spines low, stiif; head poiu-ted.

{OxijUhlUue) OXYLKBIUS, 354.

dd. Gill-membranes united to the narrow isthmus; preopercle unarmed; anal

spines weak or obsolete.

g. Dorsal lins connected. (Afjrammina'.)

h. Anal* comparatively short, its rays about 12; palatine teeth present.

Mykiolepis, 355.

gg. Dorsal fins widely separated; body and head rather slender. (Aiwplo-

pominw) Axoplopoma, 356.

•

351.-HEXAGRAITIItIUSt Steller.

Eoclc-tront.

{CMrus Steller: Lahrax Pallas: Acantlioleh'uis Gill: CkiropsiH Girard.)

(Steller; Tilesius, Act. Acad. Petropol. iiji335, 1810: type Hexagrammiis asper Steller.)

Body oblong, somewliat compressed. Head subconical, blunt in

profile. Month rather small, horizontal; jaws with bands of moderate-

sized, conical teeth, the outer row enlarged; teeth on vomer, and usu-

ally a small patch on the palatines; preopercle unarmed; a fringed

* Anal rays about 20 in Agrammus schlegeli, a Japanese species.

tThe following species from the coast of Kamtschatka, related to Ilexagrammus,

have been made the types of distinct genera. These genera may be valid, if the

characters assigned are correct, which is doubtful

:

GRAMMATOPLEUEUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1S61, 1(56: type Lahrax lagocephahis Pallas.

Distinguished from Hexagrammus by the cycloid scales, {ypa^i-irj, line; nXsvpov,

side.

)

G. lagoceplialns (Pallas) Gill.

Five lateral lines; mouth rather small; color golden-brown. D. XX-24; A. 22.

Kurile Islands.

{Lahrax lagocephalus Pallas, M«5m. Acad. Petersb. ii, 384, 1810: Chirus lagocephalm

Giinther, ii, 92.)

OCTOGEAMMUS Bleeker.

(Bleeker, Versl. At. Amst. vi, 1370: type Lahrax octogrammus Pallas= Oc/o/y/'rtmjnMS

pallaai Bleeker.)

Distinguished from Hexagrammus by the union of the gill-membranes to the isth-

mus (?). {oHto, eight; ypani-ir}, line.)

0. paUasi Bleeker.

Olivaceous; back and sides spotted; belly yellow; pectorals hyaline; ventrals

black at tip: four lateral lines; mouth moderate; scales strongly ctenoid; body

elongate; dorsal deeply notched. "Flabella branchio stega divisa." D. XIX; A.

24. Kamtschatka and Aleutian Islands.

(Lahrax octogrammus Pallas, I. c. 393: Chirus octogrammus Giinthesr, ii,.92; Bleeker,

1. c.;=^IIexagrammu8 dccagrammus'i)

Bull. Nat. Mus. No. 16 41
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supraorbital cirrus. Gill-membranes broadly connected, free from tlio

isthmus; gill-rakers short, tubercle-like. Scales small, mostly ctenoid.

Head more or less scaly, without spines. Lateral lines usually 5 on

each side. Dorsal fin long, sometimes with a dee}) emargination be-

tween the spines and the soft rays; dorsal spines slender, 10-22 in

number; anal fin elongate, with a single rudimentary spine; rays of

pectorals and anal exserted and almost simple; pectoral rounded, with

broad, iirocurrent base, the rays thick; ventrals well developed, placed

at a considerable distance behind the root of the pectorals; caudal sub-

truncate. Branchiostegals 6. Pyloric coeca numerous (about 13). ISTo

air-bladder. Species of rather large size and bright coloration; abun-

dant in the North Pacific. (f|, six; yparj.rj.rj, line.)

a. Dorsal liu coutiuiions, or but sliglitly emarginate. (Pleurogrammus* Gill.)

997. H. moaaopterygiiis (Pallas) J. & G.

Dark olive above, yellowish below, the color of the back forming sev-

eral broad cross-bars on the sides; fins dusky, nearly plain; the pec-

toral with blackish margin ; ventrals blackish. Body rather stout, little

compressed. Mouth moderate, the maxillary extending to below the

front of the large eye. Teeth in the jaws in bands, the outer series

somewhat enlarged and recurved; teeth on vomer, and a few asperi-

ties on the i)alatines. Supraocula:r cirri small. Cheeks partly naked;

opercles w'ell scaled; scales small, all rough. Five lateral lines, the

fourth of these ceasing on the belly. Dorsal fin high and continuous;

pectoral rather large; ventrals long, inserted behind the pectorals at

a distance of twice the diameter of the eye. Head 4J; depth 4. D.

XXI-25; A. 24. Coast of Alaska; not rare.

{Lahrax monoptert/gius Pallas, M^m. Ac. Sci. Petersb. ii, 391, 1810, and in Zoogr.

Rosso-Asiat. iii, 281: Chirus monopterygins GUnther, ii, 92.)

998. H. ordiBiatsas (Cope) J. & G.

"Dorsal fins not very elevated, continuous, but with a slight depres-

sion at the point of union of the two; a dentate flap above each eye;

laterah lines of pores 5, only three of which extend to the basis of the

caudal fin, viz, the second, third, and fifth; the first extends to opposite

the middle of the second dorsal; the fourth commences below and in

front of the basis of the pectoral, and extends to a point a little behind

that measured by the extremity of that fin; the inferior series of oppo-

site sides converge and unite a little behind the basis of the ventrals

Gill, Proc. Acad. Nat. Sci. Phila. 1861, 166: type Lahrax vionopterygius Pallas.
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into a single median line, whieh extends to the biiincbiostegal fold.

Eadii Br. VI; D. XlX-25; C. 17, the interspaces scaled; the margin

nearly truncate; A. 20; V. I, 5; P. 18. Head scaled above and on

sides, except on interopercnlnm and mnzzle. Scales ctenoid, 13-94-31.

The scales are elongate, and nearly truncate distally; on the sides they

are in obliqne series, but near the dorsal fin from 3-5 rows exhibit

scales superposed vertically. General color pale-orange, with ill-

deliued blackish shade on the sides, and 7 qnadrate-blackish spots at

the base of the dorsal fin; below, bright yellow; dorsal and caudal fin

yellowish at base, margins with a broad blackish band ; 3 black spots

on the middle of the first, and 4 on the middle of the second dorsal fin

;

anal yellow, with 7 blackish blotches extending anteriorly across the

rays; pectoral yellow, with brown si)ots on the rays and a black one at

the base in front; eye with 5 blackish radii, diverging, two anteriorly,

one npward and backward, one backward, and one downward and back-

ward. Total length 11 inches; length of head entering it 4.33 times;

depth of body 4 times in the same; eye 5 times in head, l.GG times in

muzzle, and 1.25 times in interorbital width." Coast of Alaska. [Cope.)

{Ckiru8 ordinatus Co-pe, Proc. Amer. Phil. Soe. Pbila. 1873.)

aa Dorsal fiu with the spines separated from the soft rays by a deep notch. (Hexa-

{/rainmus.)

b. Cheeks partly naked.

c. Scales all strongly ctenoid.

999. II. asper Steller.

Light or dark greenish, much mottled with blackish, rusty-red, and

light blue, the dark color in the form of fine marblings, the reddish in

the form of broad washes, and the bluish as roundish spots; two light-

bluish bands downward and forward from eye, separated by a black-

edged brown area; a whitish streak and various reticulate markings

on cheeks and opercles; pectorals and dorsal mottled with brown spots;

a dark humeral spot, distinct in the young; lower fins black in the

male, pale in the female; rtesh often tinged with green. Form rather

slender. Maxillary reaching past front of eye, about to pui)il. Xo

teeth on palatines. Scales all strongly ctenoid, except on sides of

head; region about suborbital stay and lower part of the opercles

naked or nearly so; lower part of cheeks scaled in varying degree,

generally more naked in large examples. A lateral line from occiput

close to dorsal fin, ceasing near middle of spinous dorsal; one from

occiput along back to base of caudal; one from angle of opercle to

middle of base of caudal; one from just below the pectoral fin, uudu-
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lating along the sides of the abdomen, ceasing in front of tips of ven-

trals; one beginning on the median line of the breast, forking near

the middle of the ventrals, the branches going straight to the lower

part of the tail. Dorsal high, less deeply emarginate than in the fol-

lowing species; the spines high; caudal sKghtly emarginate; sapraoc-

iilar tentacles moderate, about as long as pupil; sexes not very dis-

similar. Head 3§; depth 4^. D. XXII-I, 20; A. 23; Lat. 1. 110.

Alaska, south to San Francisco and Japan; abundant.

(Steller, MSS. Tilesius, Act. Acad. Petrop. ii, 340, 1810: Labrax hexagrammm Pallas,

Zoogr. Rosso-Asiat. iii, 684, 1811: Chirus hexatjrammus Giintlier, ii, 91: Chiropsis nebu-

losus Girard, U. S. Pac. R. R. Surv. Fish. 45, based on a specimen with some of the

soft rays of the dorsal broken, resembling spines: Chirus nehulosus Giinther, ii, 93:

Acantholebhis nehulosus Gill, Proc. Acad. Nat. Sci. Phila. 1861, 166: Chirus trigrammus

Coi)e, Proc. Amer. Phil. Soc. Phila. 1873: Hexagrammus scaber Bean, Proc. U. S. Nat.

Mus. 1881, 154; based on very young si^eciniens, showing a rudimentary additional

lateral line along middle of side.)

cc. Scales mostly cycloid posteriorly; dorsal very deeply emarginate.

1000. H. siipercBllosBBS (Pallas) J. & G.

Blackish-green, varying to dark brown and cherry-red, the coloration

and pattern extremely variable; sides usually with round pale spots,

"which are generally cherry-red, especially in the adult, but which are

sometimes nearly white and often obsolete; belly mostly reddish;

pectorals greenish or red, usually with 2 or 3 dusky crescent-shaped

cross-bands at base, the outer portion often plum-color; fins mostly

greenish or red, variegated; lower fins mostly dusky; flesh, and all

membranes, livid green, especially in the adult; stomach and intes-

tines of a livid green. Body rather robust. Orbital tentacle much

larger than in other species, its length f the diameter of the eye. A
few teeth on front of i^alatines. Skin covering suborbital stay naked;

cheeks otherwise scaly. Scales ctenoid on body anteriorly, becoming

nearly smooth behind and on head. Lateral lines 5; one on the middle

line from the nape, forking, and extending on each side nearly to end

of second dorsal; the second to the upper edge of the caudal; one to

the middle line of the tail; one from throat to about middle of anal;

and one on the middle line of the belly, forking behind the ventrals,

and extending on each side to the tail. Dorsal deeply emarginate.

Caudal truncate or slightly rounded; pectorals large. Sexes similar.

Head 4; depth 3J. D. XX-23; A. 22; Lat. 1. 107. L. 18 inches.

Alaska to Monterey; not rare.

(Labrax supcrcUiosus Pallas, Mem. Acad. Petersb. ii, 388, 1810, and in Zoogr. Rosso-

Asiat. iii, 279: Chirus pictus Girard.. Proc. Acad. Nat. Sci. Phila. 1854, 132: Chiropsis
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plctus Grd. U. S. Par,. R. R. Surv. Fish. 43: Chirus pictns Giintlior, ii, OT: Chirus jnci us

Lockington, Proc. U. S. Nat. Mus. IbSO, 54: Chirus halim Cope, Proc. Amer. Phil. Soc.

1873.)

hh. Cheeks wholly scaled ; scales all ctenoid.

1001. II. dccagraBBimMS (Pallas) J. &. G.

—

Hock Trout; Borcgat ; Bodiiron.

Males clear browiiisli-olive of varyiug shade, often tiuged with bluish

or coppery aud vaguely blotched; often with small blue spots; head

and anterior part of body with rather large sky-blue spots, each sur-

rounded by a rusty ring, these smaller and more numerous on the top

of the head; lips with bluish spots; upper fins brown, mottled; veu-

trals and anal dusky-bluish; pectorals dark, both rays aud membranes

crossed by sharply-defined whitish reticulations, so that the fius ai)i)ear

to he profusely spotted tcith ichifc. Females brownish, somewhat tiuged

with reddish, closely covered with round spots of a reddish-brown; these

spots usually quite small and uniform over the whole back and sides;

dorsal fin spotted on the scaly part, the fins otherwise plain reddish or

bluish, the ventrals usually dusky; pectorals light orange, ivitJiout marlc-

ings. Other females {'hnaculoseriatus^^) have the ground color slaty-

blue, with rows of round orange spots considerably larger than usual,

and becoming vermiculations on the head; dorsal fin orange, clouded at

base with blue; soft dorsal edged with bluish; pectorals plain orange;

belly white. Body elevated at the shoulders, descending rather steeply

at the nape. Maxillary not reaching middle of eye; a very few teeth

on front of palatines; supraocular flap smaller than in other species,

shorter than pupil. Cheeks and opercles entirely scaled ; scales on the

body all strongly ctenoid. Uppermost lateral line forking on the nape,

the branches running to opposite the middle of the second dorsal; the

second lateral line to upper edge of tail; the third to middle of tail;

the fourth to a little beyond the middle of anal; the fifth to lower edge

of tail; the fourth beginning near the lower edge of the pectorals and

undulating opposite the ventrals, the lowermost on each side joining

just in front of the vent, and proceeding on the median line to the

middle of the breast. Dorsals high, scarcely connected; pectorals and

ventrals large; caudal slightly emarginate. Head 4i; depth 4. D.

XXI-24; A. I, 23; Lat. 1. 112. L. 18 inches. North Pacific; abundant

from Point Concepcion to Alaska.

{Lahrax decafjrammus Pallas, M6m. Acad. Petersh. 1810, ii, 38G, 9, and iu Zoogr.

Rosso-Asiat. ill, 278: Chirus (Iccatjrammua G'dnthGr, i\, 92: Chirus ffuttatus Givard, Proc.

Acad. Nat. Sci. Phila. 1854, 132: Chiropsia yuttatus Grd. U. S. Pac. K. R. Surv. Fish.
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44: Cliiropsis consfellatus GivardjJJ. S. Pac. R. R. Snrv. Fish. 42, ^i Climis constelJatus

Giiutherii, 92: Chinis guttatits, consiellatus, and maculoseriatus Lockiugton, Proc. U. S.

Nat. Mus. 1880, iii, 53-55: Gri/stes lineatiis ( ^) Ayres, Proc. Acad. Nat. Sci. i, 9, 1854:

1 Laljrax octogrammus Pallas, Zoogr. Rosso-Asiat. 283, $.)

352.—OPHEOI>0]\ Girard.

( Oplopom a G irard
.

)

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 133: type Opliiodon elongafus Girard.)

Body elongate, low, little compressed. Head long, rather pointed,

its surface scaleless. Mouth terminal, very large. Jaws with very

strong, sharp, unequal teeth, some of them canine-like; long series of

cardiform teeth on vomer and palatines. Gill-openings very wide, the

membranes not united, free from the isthmus. Preoperele with a few

bluntish spines; a dermal flap above the eye. Scales very small, be-

coming smooth with age. Lateral line single, continuous. Dorsal fin

long, deeply notched, the spines about -4 in number, slender and flex-

ible, the middle ones highest; anal fin long, without distinct spines;

ventrals, I, 5, inserted somewhat behind pectorals; pectoral fin broad.

Pyloric cceca very numerous. Gill-rakers tubercle-like. Species of large

size ; among the largest of the cottiform fishes. {("f>t<;, snake ; oSojv, tooth.)

1002. O. cEOBig-atus Grd.

—

CuUus Cod; Blue Cod; Buffalo Cod; Ling.

Dark brown above, much mottled ; dorsal fin and whole upper part

of body covered with small rusty brown spots of varying size and hue;

lower parts of body of a livid bluish greon, especially in the adult, the

flesh and all membranes tinged with green; ground color often bluish

or reddish tinged; young sometimes bright green; fins dusky, mottled,

the dorsal and caudal with a very narrow, pale edging. Head large,

the snout sharp, conic. Mouth very large, the lower jaw prominent

;

maxillary reaching beyond orbit; each jaw with a series of large

pointed teeth, bent inward and immovable; front of upper jaw with

2-4 larger canines; outside of the series of large teeth each jaw has

numerous small, sharp teeth; vomer and palatines with a single row of

canines; supraorbital tentacle much shorter than pupil. Dorsal fin be-

ginning above preoperele, the fin very deeply notched, the highest spines

nearly one-third length of head; caudal eraarginate. Head 3^; depth

5. D. XXV-21; A. 22. L. 40 inches. Pacific coast, Alaska to Santa

Barbara; very abundant, reaching a weight of 30-40 pounds, being one

of the most important food-fishes on the coast.

(Girard, Proc. Acad. N.at. Sci. Phila. 1854, 133; Girard, U. S. Pac. R. R. Surv. Fish.

48; Giinther, ii, 94: Oplopoma i)anfheri))a Girard, Proc. Acad. Nat. Sci. Phila. 1856,

135, and in U. S. Pac. K. R. Surv. Fish. 46: Ophiodon pantherinus Giinther, ii, 93.)
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353.—ZANIOLEPIS Girard.

(GiraicI, Proc. Acad. Xat. Sci. Phila. 1857, 202: type Zaniolcpis Intijihinis Grd.)

Body elongate, little compressed, tapering from the nape to the long

and slender tail. Head short, conical, the profile decurved. Mouth

rather small, low. terminal, horizontal; cardiform teeth on the jaws,

vomer, and palatines; no supraorbital cirri; preopercle A<-ith spines.

Gill-membranes not united, free from the isthmus; gill-rakers tubercle-

like. Scales small, imbricated, extremely roughly ctenoid. Lateral lino

single, continuous. Dorsal fin with about 21 spines; some of the ante-

rior spines greatly elevated ; a deep notch between the si)ines and soft

rays; anal fin very long, with 3 spines, tbe second of which is longest;

ventrals I, 5, long, inserted a little behind pectorals; pectorals mod-

erate. Pyloric coeca few (5 or G). Korth Pacific, in deep water; {^aviov^

a comb or card; Xs-cb, scale; hence more correctly spelled with an initial

X.)

1003. Z. iHtipinnis Grd.

Olivaceous, the body and upper fins spotted with rusty brown; the

vertical fins marked with blackish ; a black streak before eye ; subor-

bital bluish silvery. Body elongate, fusiform, scarcely compressed, the

dorsal outline rising rather steeply. Mouth small, horizontal, low, the

maxillary reaching nearly to the middle of the eye; the i)remaxillary

entirely below the eye. Eye very large, longer than snout, 3i in head

;

preorbital wide, partly covering the scaly maxillary; interocular si:)ace

rather narrow, somewhat concave; nasal sjunes i)resent; preopercle

with 3 sharp spines. Dorsal spines slender, stiff, the first and second

longest, usually greatly produced, but stiffish to the tip, scarcely con-

nected by membrane, reaching to nearly middle of second dorsal, and

more than half the total length of the fish, but often much shorter; a

deep notch between spinous and soft parts of dorsal; second dorsal

high, its rays gradually shortened; anal long, its spines high; ventrals

elongate, wide apart, reaching past front of anal
;
pectorals short and

narrow; caudal short, slightly emarginate. Ilead and body everj'-

where covered with minute, imbricated, very rough, shagreen like

scales. Head 4J; depth 5^. D. XXI-I, 11; A. Ill, 17. L. 12 inches.

California, from San Francisco northward, abundant in deep water; a

slender fish, of dry, firm substance.

(Girard, Proc. Acad. Nat. Sci. Phila. 1857, 202; Girard, U. S. Pac. R. R. Surv. Fi&li.

73; Giinthcr, ii, 94.)
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354.—OXYLEBIUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 277: type OxyleUm pictm Gill.)

Body oblong, somewhat compressed. Head conical, very slender,

acuminate, the profile somewhat concave. Mouth small. Jaws each

with a band of teeth, the outer series considerably enlarged; minute

teeth on vomer; few or none on palatines. Top of head with dermal

flaps. Preopercle with 2 blunt spines. Gill-membranes broadly con-

nected, free from the isthmus; gill-rakers short, not very stout. Scales

small, ctenoid. A single lateral line. Dorsal fin emargiuate, with about

16 low, rather strong spines; soft dorsal moderate, its membrane closely

scaled; anal with 3 stout spines, the second the longest; caudal trun-

cate; pectorals rather long, their bases not procurrent; ventrals moder-

ate, inserted well behind i)ectorals. Pyloric coeca few. Small fishes, of

bright coloration. (o|t><?, sharp; XejScaq—Lehius, an old synonym of i/^j;-

agrammus, from is/Smc, a kind of small fish suitable to be cooked in

/l£/?75c, a kettle.)

1004. O, pictMS Gill.

Tawny grayish, with about 6 black bars, alternating with areas of

pale orange, the latter obscured by dusky spots and blotches; the dark

bars extending on the fins, the first across the nape, the second across

the middle of the spinous dorsal, the third broader, across posterior part

of spinous dorsal and front of anal; one across middle of soft dorsal, one

on posterior part, and one at base of caudal ; the bars are about as wide

as the interspaces, and their edges are irregular, but sharply defined;

pectorals and caudal orange, with cross-series of spots ; ventrals largely

black; under side of head orange, freckled, spotted with pale; 2 fringed

cirri over each eye, scarlet; breast and belly marbled. Body rather deep,

compressed. Head little compressed, slender, i)ointed; lips thick; lower

jaw slightly included ; maxillary small, barely reaching eye. Eyes large,

about equal to snout, 4 in head ; nasal spines present ; interocular space

narrow. Scales on sides of head very small; scales on body small,

ctenoid, with strong horizontal striie, those on breast minute. Dorsal

fin continuous, its spines stitt', the middle ones highest, and all con-

siderably lower than the soft rays; second anal spine longer than the

third, about equal to the soft rays; pectorals barely reaching anal;

ventrals to past vent. Head 3J; depth 3^. D. XVI-15; A. IH, 13.

L. 10 inches. Eocky shores, from Monterey northward ; rare. A most

beautiful and active little fish.

(Gill, Proc. Acad. Nat. Sci. Pliila. 1862, 277.)
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355.—1TIYRIOL.EPIS Lockington.

(Lockiugtou, Proc. U. S. Nat. Mus. 1880,243: type Myriolepis zoiiifcr Lockington.)

Body obloug, somewhat comj^ressed. Head heavy. Mouth moderate,

the lower jaw slightly projectmg; both jaws with bands of slender,

sharp teeth, the front teeth slightly enlarged ; similar teeth on vomer

and palatines
;
preopercle entire; no dermal flaps. Gill-rakers short; gill-

membranes very narrowly joined to the isthmus. Scales small, ctenoid,

everywhere covering the head and body and Ihe soft parts of most of

the fins. Lateral line single. Dorsal fin deeply emarginate ; the spines

about 15 in number. Anal rather short, without distinct spines, [ij-upmc;^

many; /e-j?, scale.)

1005. M. zonifer Lockington.

Black above, whitish below, with four broad black bars on the sides;

the first over the pectorals ; the second anterior to the vent, almost en-

circling the body; the third near the base of the anal, and the fourth

encircling the caudal peduncle ; a black bar at base of caudal and two

across the fin; other fins blotched and banded with light and dark;

ctenoid tips of the scales white. Head everywhere densely scaly, the

only naked areas on the head being the lips and the folds of the gill-

mmebranes. Scales on body largest posteriorly, small on head and

chest. Vertical fins, except the spinous dorsal, covered nearly to the

ti])s of the rays with small scales; external surfaces of paired fins

similarlj' scaly; spinous dorsal with a few scales. Pectorals broad,

lanceolate, not reaching the vent; fourth dorsal spine longest, the

others diminishing regularly to the 12th. Eyes lateral, shorter than

snout; interorbital si)ace broad, slightly convex. Head 4 in total

length; depth 3|. D. XIV-I, 15; A. II, 11; Lat. 1. 130. Monterey

Bay, California ; one specimen known.

(Lockington, Proc. U. S. Niit. Mus. 1880, 248.)

356.—j|^OPI.OPOI?IA Ayrea.

{Scomirocottus Peters.)

(Ayros, Proc. Cul. Acad. Nat. Sci. 18.^9,27 : type Anoplopoma merJangus Ayres= Gadiis

fimbria Pallas.)

Body elongate, little compressed, tapering into a very slender caudal

peduncle. Head rather long, the snout somewhat tapering. Mouth ter-

minal, moderate, the lower jaw included; maxillary very narrow, slip-

ping almost entirely under the preorbital; teeth moderate, cardiform,
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those iu the lower jaw iu a siugle series laterally, and iu a narrow band

in front; npper jaw, vomer, and palatines each with a band of similar

teeth. Head entirely scaly. No supraorbital flap. Preopercle un-

armed, its membranaceous edge crenulate. Gill-membranes joined

to the isthmus. Body entirely covered with minute ctenoid scales.

Lateral line single. Dorsals short, well separated, the first of slender,

flexible spines; second dorsal shorter, similar 16 the anal, which is pre-

ceded by three weak spines ; ventrals but little behind pectorals ; caudal

fin forked. Peritoneum black. Pyloric coeca about two, long and slen-

der. Gill-rakers slender, few, not very short. Korth Pacific. (avorrAo?,

unarmed ; Trw/ia, operculum.)

10^6. A. fisnbria (Pallas) GiU.—Beshotv ; Coal-fish.

Color slaty-black or grayish, somewhat reticulated; white below, the

young rather pale ; adult nearly black ; fins dusky; caudal edged with

pale; lining of the opercle black. Premaxillaries on the level of the

lower part of the orbit; maxillary reaching to opposite front of pupil.

Dorsal fins separated by a distance nearly equal to two-thirds length of

the base of soft dorsal, the spines very weak ; the fourth longest; pec-

torals reaching beyond tips of ventrals, not half way to vent. Head 4

;

depth 61 D. XX-1, 17 ; A. Ill, 15; Lat. 1. 190. Usual length 18 inches,

but sometimes much larger. Monterey to Alaska; rather common, es-

pecially northward. A very singular and interesting fish.

(Gadus fimbria Pallas, Zoogr. Rosso-Asiat. iii, 200, 1811: Anoplopoma merlangus

Ayres, Proc. Cal. Acad. Nat. Sci. 1859, 27 : Scomhrocoitus salmaneus Peters, Berlin.

Monatsber.

)

Family CVI —SCORP^NIDiE.

[The Rock-fishes.)

Cottoid fishes, with the body oblong, more or less compressed, the head

generally large, and usually with one or more pairs of ridges above,

which terminate in spines. Opercle usually with two spinous pro-

cesses; preopercle with five. Mouth t<^ninal, usually large, with

villiform teeth on jaws and vomer, and usually on the palatines. Pre-

maxillaries protractile; maxillary broad, without supplemental bone,

not slipping under preorbital. Gill-openings wide ; the gill-membranes

separate and free from the isthmus ; usually no slit behind the fourth

gill. Scales ctenoid, or sometimes cycloid, usually well developed,

sometimes nearly obsolete. Lateral line single. A bony stay extend-

ing backward from the suborbital toward the preojiercle. Ventral

fins thoracic, of the normal percoid form, I, 5, the rays branched; dor-
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sal with S to IG rather strong spines and about as many soft rays; anal

rather short, with 3 spines and o-lO soft rays; soft rays in all the fins

branched, except some of the lower rays of the pectorals. Pyloric coeca

in moderate or small number (less than 12). Pseudobranchia3 large.

Air-bladder present. Genera about 20; species about 200, inhabiting

all seas, but especially abundant in the temperate parts of the Pacific

Ocean, where they form a large proportion of the lish fauna. They are

non-migratory fishes living about rocks; most of them are of large size,

and all are used as food. Many of them are viviparous, the young be-

ing produced in great numbers when about one-fourth of an inch in

length.

{TrirjUdw, group Sco)'2)wniiia pt. Giiuther, ii.)

a. Dorsal spines 15; vertebra) 12 + 19 ;
palatiue teeth present Sebastes, 357.

aa. Dorsal spines 13; vertebrae 12 + 15 ;
palatine teeth present Sebastodes, 358.

aaa. Dorsal spines 12; vertebra) 10 + 14; palatine teeth present; scales ctenoid, or

provided with dermal flaps ScorP/ENA, 359.

aaaa. Dorsal spines 10 or 11; scales smooth, entire Setarciies, 360.

357.—SEBASTES Cuvier.

Bosejishes.

(CuVier, Eegne Anim. ed. 2, ii, 1829: type Perca norver/ica Miiller.)

Body oblong, compressed. Head large, scaly above and on sides; cra-

nial ridges well developed. Mouth terminal, very broad, oblique, the

broad maxillary extending to below the eye; lower jaw projecting,

with a bony knob at the symphysis
;
palatine teeth present. Eye very

large; preopercle with five d-ivergent spines; opercle with two; supra-

scapular spines strong; gill-rakers long, slender. Scales small, ctenoid,

irregularly arranged; no dermal flaps. Dorsal fin continuous, very

long, the spinous part much longer than the soft i)art, of 15 strong spines

;

anal spines three, strong; caudal emarginate; pectcmils long, narrow.

Branchiostegals 7. Vertebra) 12 + 10. Coloration mostly red. Ovoviv-

iparous. Species few, mostly of the Northern Seas. (^r/Jaffro'c, magnfi-

cent.)

loot. S. marasiHS (L.) Liitken.—i?o.s<'-^.s;*; Hed-fish ; Snapper; TTeiudiirgan.

Orange red, nearly uniform, sometimes a dusky opercular blotch, and

about 5 vague dusky bars on the back. Body ovate; back elevated,

the ventral outline straightish; top of head evenly scaled; interorbital

space with two low ridges, between which it is concave; nasal spines

present; cranial ridges moderate, rather low and sharji; preocular,

supraocular, postocular, tympanic, and occi])ital ridges present, the

latter with the tips abruptly divergent; suprascapular spines very sharp
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aud promiuent; opercular spines long and sharp; subopercular spine

prominent; j)reopercular sjjines slender and sharp, the second longest;

suborbital stay not reaching xjreopercle
;

preorbital narrow, with two

spines. Eye exceedingly large, 3 in head, more than twice as wide as

interorbital space. Mouth very large, oblique ; maxillary very broad,

reaching middle of eye, its length 2J in head; premaxillaries on level

of middle of pupil; tip of lower jaw much projecting, with a conspicu-

ous, pointed symphyseal knob; mandible and maxillary scaly; i)seudo-

branchise very large; gill-rakers long, stiff and strong, about as in Sehas-

todes pinniger. Dorsal spines sharp, the longest about as long as eye;

the fin deei)]^' emargiuate; soft rays not very high, higher than the

spines; caudal narrow, moderately forked; anal spines moderate, gradu-

ated; the second a little shorter than eye; pectoral rather long, reaching

vent, its base narrow; ventral reaching to vent. Scales small, irregu-

lar, not strongly ctenoid. Peritoneum brownish. Head 3; depth 2f.

D. XV-13; A. HI, 7; Lat. 1. 40 (tubes); scales about 85. Atlantic

coasts of America and Northern Europe, south to Cape Cod.

{Perca marina L. Syst. Nat. x, 1758, in part: Perca norwefjica Miiller, Zool. Dau. 46:

Sehastes norwegicus Giiutlier, ii, 95.)

Subsp. vlviparus (KriJyer) Liitk.

General color brownish red, somewhat mottled, with a blackish blotch

on the opercle, and some other brownish spots on the bodj\ Pectoral fins

a little longer than in ;S'. marimis; interocular space rather narrower.

Head 3^; depth 3^. D. XV-14; A. Ill, 8. Arctic Seas, south to Cape

Cod and the Baltic; smaller than the preceding and living near shore;

thought to be a littoral variety.

(Sehastes vivipai-ns Kroyer, Naturhlst. Tidsskr. i, 275, 1844-'45 ; Gill, Proc. Acad. Nat.

Sci. Phila. 1863, 333: Sehastes viv'qiariis Giiuther, ii, 96.)

358.—SEBASTOBES* Gill.

Rochjish; ''Eoclc Cod:'

{Schasiichlhys, Sciastojilus, Sehastomus and Sehastosomus Gill.)

(Gill, Proc. Acad. Nat. Sci. Pbilu. 1861, 165: typo Sehastes 2)aticispinis Ajres.)

Bodj" oblong or elongate, somewhat compressed; head large;. mouth

* A very doubtful species, which may be the yoxmg of Sehastes marinus, with an ab-

normal number of spines, is accredited to our Atlantic coast, viz

:

S.f fasciatus (Storer.

)

"Body elongated, not convex in front of dorsal fin as in Sehastes norvegicus ; four

distinct dark brown tijansverse bands upon the sides, the broadest at the posterior

portion of the body." D. XIII-14; A. Ill, 7. Provincetowu, Mass. (Storer.)

(Sehastesfasciatus Storer, Proc. Bost. Soc. Nat. Hist, v, 31, 1854 : Sehastes f fasciatus Gill,

Proc. Acad. Nat. Phila. 1863, 335.)
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moderate or large, with the jaws equal or tlie lower more or less jiro-

jectiiig; teetli in villiform bauds on jaws, vomer and palatines. Head

more or less evenly scaled, without deriual Haps; cranial ridges more or

less developed;* some or all of the followiug pairs present, usimlly

ending in spines: preocular, supraocular, postoeular, tympanic, cor-

onal, occipital, aud nuchal. Five preopercular spines. Two spines on

the opercle and one to three on the suprascapula. Suborbital stay

moderate, usually not reaching preopercle. Gill-rakers various. Scales

moderate or rather small, ctenoid, in 45 to 100 transverse series. Dor-

sal fin continuous, emarginate, its formul.i XII I, 12 to 14. Anal fin

]II, C to 9. Pectorals well developed, the base broad or narrow, the

.lower rays undivided. Caudal truncate or slightly forked; soft parts

of vertical fins more or less scaly. Pyloric cceca G to 11. VertebrjB

12-1-15. Species of rather large size, and varied, often brilliant colors,

mostly red. Sexes colored alike. Most of them inhabit the Pacific

Ocean, and they are exceedingly abundant in rocky places along the

west coast of the United States. All are ovoviviparous, bringing forth

great numbers of young, which are nearly half an inch in length when

born. The species differ greatly in form aud armature, but the genera

based on these differences intergrade too closely to be worthy of reten-

tion. (ffc;3affrd?, Sebastes; eioo-^ likeness.)

ANALYSIS OF SPECIES OF SEBASTODES.

a. Scales very small ; lat. 1.90-100; mouth very large, the lower j.iw mncli projecting;

skull thick, the cranial rhlges

weak. A. Ill, 9. (Sebastodes.)

Color light olivaceous red

;

young greenish pflMcis/^tHts.

* Diagram of cranial ridges of Sebastodes.

t

a. Naaal spines. d. Postoeular spines. ff-
Occipital spines.

b. Preocular spines. e. Tympanic, spines. h. Nuclial spines.

c. Supraocular spines. /. Coronal spines. t. Eyes.



654 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

aa. Scales small; lat. 1. 65 to 80; aual rays III, 7 to III, 9; skull thick, cranial ridges

very low or obsolete ; lower jaw
much projecting

;
gill-rakers

very long and slender; caudal

emarginate; jaws scaly. (Se-

BASTOSOMUS Gill.)

h. Peritoneum white ; cranial ridges all obsolete,

c. Color olivaceous, nearly plain; caudal yellowish or greenish; mouth large.

flavidus.

CO. Color dusky, sides spotted with black; caudal dark; mouth smaller.. »ieZrtnop«.

1)1). Peritoneum black.

d. Supraocular and occipital ridges obsolete, without spines; colors dusky, the

fins blackish,

e. Preocular ridges obsolete, the frontal region between them not specially

convex ciliatus.

ec. Preocular ridges present, usually ending in spines, the frontal region be-

tween them bulging., mystinus.'

dd. Supraocular and occipital ridges mostly present, ending in spines; dorsal

^ fin not deej)ly emarginate; soft

dorsal low.

/. Second anal spine scarcely or not longer than third; postocular spine

wanting; color creamy olivace-

ous entomilas.

ff. Second anal spine notably longer than third.

Q. Body ovate; postocular spines x>resent; color chiefly creamy or oliva-

ceous oralis.

gg. Body rather elongate
;
postocular wanting ; color chiefly red. .p-on^/w.

aaa. Scales moderate ; lat. 1. 45 to 60 ; anal rays III, 5 to III, 7.

h. Cranial ridges very low, the skull thick and solid; lower jaw little

projecting; interorbital space

convex; gill-rakers slender,

usually long,

i. Color olivaceous
;
postocular spine wanting ; mandible with a few

smooth scales atrovirens.

ii. Color red
;
postocular spine present.

j. Scales on mandible smooth ; color chiefly orange pinniger.

jj. Scales on mandible very rough ; color chiefly brick-red . . miniatus.

hh. Cranial ridges more or less strong-; skull comparatively thin
;
gill-

rakers generally short.

k. Postocular and tympanic spines both present ; interorbital

space concave. (Sebastomus

Gill.)

I. Cranial ridges broken and armed with accessory spines (in

the adult, nearly smooth in

young); second anal spine

scarcely longer than third

;

color red, nearly plain. .n<6fj-.

II. Cranial ridges smooth; second aual spine much longer than

third ; color rosy, with three or

four round blotches of pink on

sides of back.

TO. Dorsal spines low, the highest less than half the length

of head.

n. Body everywhere with small round pale spots.

constellatm.
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«n. Body without stellate spots.

o. Pale blotcLes on sides surrounded bj' purple shades;

head wit h j)urplish above ; man-
dible naked rosacrus.

00. Pale blotches on sides surrounded by green shades

;

no i)urple; cranial ridges very

sharp; mandible ^lartly scaly.

rhodocJiloris.

mm. Dorsal spines very high, the highest half the length of

head; body above with many
small round green spots.

chlorostkius.

hk. Postocular spine wanting.

p. Mandible scaly, its tip much projecting; perito-

neum dusky; interorbital space

concave ; body comparatively

elongate elongatus.

pp. Mandible naked
;
peritoneum white ; body deep.

q. Scales on head mostly cycloid; lower jaw pro-

jecting; second anal sjjine much
stronger than third; color ])ink-

ish white, banded with deep

crimson ruhrivhicius.

qq. Scales on head ctenoid; lower jaw usually in-

cluded; second anal spine lit-

tle enlarged. (Seisasticiithys

Gill.)

r. Coronal spines present; cranial ridges moderate;

color brownish, mottled.

aiiriculatus.

rr. Coronal spines none.

s. Cranial ridges with entire edges.

t. Nuchal ridges none.

u. Gill-rakers extremely short, most of them
as wide as high

;
general color

dusky-greenish rantrcUigcr.

MM. Gill-rakers higher than wide.

V. Highest dorsal spine notably more than

half length of head.

w. Head and ui^per parts not speckled

with orange; membrane of spi-

nous dorsal not very deeply in-

cised.

X. Color dark brown, varied with

light l)ro \vn caiirinus.

XX. Color reddish, varied with yel-

lowish; dorsal spines higher.

rt'xilUtris.

WW. Head and u])per i)arts everywhere

speckled with orange; front of

back yellowish; soft fins black;

dorsal spines extremely high,

their membranes deeply incised.

maliger.
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vv. Highest dorsal .spine little if auy more

than half the length of head.

y. Pale blotches on sides not form-

ing a conliniious lateral band;

occipital ridges moderate.

z. Pale markings flesh-color; dark

markings olivaceous.

.

carnatus.

zz. Pale markings yellow; dark

markings blackish, .chrysomelas.

yy. Pale blotches on sides, forming

a continuous lateral band; body

and fins profusely speckled with

pale; dark markings black;

pale markings yellow; occipital

ridges very strong neiulosus.

tt. Nuchal sj)iues i>resent, usually distinct from

occipital; cranial ridges very

short and high; olivaceous,

banded with black; head red

below serrice})s.

as. Cranial ridges with the surface broken, spi-

nous; frontal ridges elevated;

color bright red, with black

bands nigrocinctus.

a. Species with very small scales (lat. 1. 90-100); the cranial ridges little developed
j

the mouth very large, the lower jaw much projecting. (Sehasiodes.)

lOOS. S. paiicispillis (Ayres) Gill.—7?occaccio; Mcrou; Jack.

Pale dull orange red, dark brown above, tlie sides somewbat vaguely

spotted; young olivaceous; fins nearly plain, lower reddisb, upper

dusky; tip of lower jaw dark. Body elongate, compressed, profile

straigbt from tbe protruding tip of the lower jaw to the front of the dor-

sal. Head large, long, and narrow, pointed. Mouth much larger than

in any other species, oblique, the broad maxillary reaching to beyond the

eye; its length If in head; lower jaw very strong, with a projecting

knob at tip, which protrudes farther than in any other species. Pre-

maxillary on the level of lower edge of pupil. Cranial ridges little de-

veloped, the preocular and occipital traceable and sometimes ending in

small spines. Interocular space broad, with two low ridges; top of

head scaled to tip of snout; maxillary and preorbital scaly; preorbital

with narrow neck and three small spines; suborbital stay moderate;

preopercular spines sharp and diverging, the third largest, the lower

often divided; opercular spines moderate. Gill-rakers slender, com-

pressed, not very long. Eye large, 4-6 in head, slightly more than iu-

terorbital width. Scales very small and rough, irregular; accessory

scales few. Dorsal spines low, rather slender, the fin deeply emar-
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giuate; longest spine f leugtli of liend, scarcely bigUer tban the soft

rays; caudal emarginate; anal low. its spines small, short, graduated,

the second shorter than eye; pectorals narrow, rather long, not nearly

reaching vent, the base i| diameter of eye; ventrals shorter, not reach-

ing tips of pectorals. Peritoneum wliite. Head 2§; depth 3.^; pec-

torals 5. D. XIII-13; A. Ill, 9; Lat. 1. with G5-S0 tubes; about 100

scales in a longitudinal series. L. 30 inches. Coast of California

;

abundant in rather deep water.

(Sehasfes pancispinia Ayres, Proc. Cal. Acad. Nat. Sci. i, G, 18.54: Sehastes^ 2^(""''''Pi">'^

Gnl. U. S. Pac. R. R. Snrv. Fisb. 8:5; Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165; Ayres,

Proc. Cal. Acad. Nat. Sci. 1832, 215: Scbastts pancisjnnis Giiiither, ii, 98.)

aa. Species with scales small (lat. 1. GO to 70); cranial ridges little developed; skull

thick; lower jaw 'strongly projecting; anal rays III, 7 to III, 1); jaws scaly;

gill-rakers very long and slender. (Sfhastosomus^ Gill.)

1009. S. flavidus Ayres.— Ft/ /oic-^a (7 Rock-Jhh.

Olive green, rather pale, plain or finely spotted with yellowish; fins

olive, caudal strongly tinged with yellow; young mottled. Body ob-

long, compressed, the back not much elevated. Head rather long,

pointed. Mouth large, oblique, the maxillary extending to nearly

opposite posterior margin of eye, 2 in head; premaxillaries iu front on

the level of lower margin of pupil. Lower jaw strongly projectiug, its

symphyseal knob very prominent, but less so than iu 8. 'paucifipinis.

Preorbital narrow, without spines. Top of head evenly scaled, the

nasal spines only present and very small. Cranial ridges obsolete,

without spines; only the occipital ridges visible under the scales. In-

terorbital space evenly convex. Preopercular spines rather strong, all

of them directed strongly backwards; opercular spines moderate; su-

prascapular spines small, the upper obsolete. Scales medium; acces-

sory scales variable. Dorsal spines low, slender, the longest 3 in head;

the soft rays rather high, the fin very deeply emarginate, the mem-

brane joining the thirteenth spine at about one-fourth its height; cau-

dal fin notched ; anal spines low, regularly graduated, the third spine

less than half the height of the soft rays, the second as long as eye; pec-

toral fins shortish, rather broad, reaching tip of ventral <, but not quite

to vent. Peritoneum white. Head 3; depth 3; jiectoral t. I). XEII-

15; A. HI, 9; Lat. 1. about GO. L. 24 inches. Coast of California,

abundant; an important food-fish.

(Ayres, Proc. Cal. Acad. Nat. Sci, 1862, 209, f. 64.)

* Gill, Proc. Acad. Nat. Sci. Phila. 1864, 147 : type Sehastes mdanop'^ Gnl. {(jF/iadtoi,

Sebastes; dcoitn, body.)

Bull. Nat. Mus. No. 10 12
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lOllO. S, saaelamops (Grd.) Ayres.

Olive brown, dark above, the sides paler; upper part of sides tliickly

marked witli small slaty-black blotches; head blackish above; a dark

streak on maxillary and one from eye across cheeks; fins dusky, the

dorsal paler at base, with many round dark olive-brown spots; a black

opercular spot; lower rays of pectorals often tiuged with orange. Body

comparatively elongate, highest at shoulders. Head long, in form

intermediate between mysHnus and flavidus ; snout rather sharp. Mouth

large, oblique, the maxillary not quite reaching i^osterior margin of

orbit; its length a little less than half head; lower jaw protruding, its

tip on a line with the descending profile; premaxillaries on the level of

the lower margia of pnj)il. Eye large. Cranial ridges almost obsolete,

all scaled over and without spines in the adult
;
preocular spines obso-

lete, the space forward of the eye not projecting; x>reopercular spines

short, but sharp. Gill-rakers longer than in mystinns, very slender.

Dorsal rather low, deeply emarginate, the highest spines 2^ in head,

a little lower than the soft rays; caudal slightly emarginate. Anal

spines small, the second shorter but stouter than third, longer than

eye; pectorals short and rather broad, not reaching as far as tips of

ventrals, which scarcelj^ reach vent. Scales moderate; accessory scales

jiumerous; mandible, maxillary, preorbital, and snout closely scaled.

Peritoneum white. Head 3; depth 2§. D. XHI-IG; A. Ill, 8; Lat. 1.

53; scales 00-70; pectoral 4|. L. 20 inches. Monterey to Sitka; most

abundant northward. At San Francisco much less common than *S^.

mystinus.

{£eba>ites melauops Girard, Proc. Acad. Nat. Sci. Pliila. viii, 135, 1854, and in IT. S.

Pac. R. R. Surv. Fisb. 81; Ayres, Proc, Cal. Acad. Sci. 1862, 213, f. 6G: Sebastes

nielanop-i Giiutlier, ii, 96: Sehastosomus siiiinlans Gill, Proc. Acad. Nat. Sci. Phila. 1864,

147.)

1011. S. ciaiatus (Tiles.) J. &. G.

Blackish green, the sides rather i^ale, much mixed with darker; dark

shades from eye backward; a black streak on maxillary; fins all dusky,

the upper fins somewhat mottled; adult said to have the body and fins

tinged with red. Body rather deep and compressed. Mouth smaller

than in melanopSj the maxillary reaching to below posterior margin of

pupil; lower jaw somewhat projecting, but without prominent knob at

the symphysis; cranial ridges all obsolete, covered by scales; no pre-

ocular spine or any bulge of the skull in that region; preorbital narrow,

without spine; preopercular spines short and broad; opercular and su-

prascapular spines small; lower jaw fully scaled, roughish. Head well
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covered witb ctenoid scales. Dorsal (in low, not deeijly emarsinate, the

iiienibrane Joiniui;- the thirteenth spine near its middle; soft dorsal low,

]ii,uher than the spines, the lonj^est spine as lonj;- as maxillary, a little

less than half head; caudal emargiuate; anal low, its second spine

stronger, but not longer than the third, § the height of the soft lays,

2.\ in head; pectorals rather short, reaching beyond tips of ventrals to

vent. Gill-rakers numerous, very long and slender, nearly as long ;is

the eye. Peritoneum black. Head 3;^; depth ;>.\ ;
pectorals Sj. 1),

XEII-15; A. Ill, 8; Lat. 1. 0(5. Coa.s-t of Alaska; not noticed south of

Kodiak.

(Epinephelus ciliafus Tiles. Mem. Ac. Sci. St. Petersb. iv, 474, 1810: Pcrca rariahUia

Pallas, Zoomr. Rosso-Asiat. iii, 241, 1811: Sebantes variabilis Cuv. & Val. iv, 347: ;Se-

hatiteti variabilin Giiiitbcv, il,9i).)

1012. So BiaystisiHS Jor. & Gilb.—Pw/ie r>rlrc; Blacl: Ilocl--fi>ih.

Slaty black, becoming paler below the lateral line; sides more

or less mottled; tip of lower jaw black; top of head with 3 indistinct

cross-bars, extending on the cheeks; a dark bar on anterior edge of

opercle; fins all plain dusky. Body oval-oblong, compressed, both out-

lines evenly curved. Head rather blunt, compressed; profile obli(iue,

almost straight, becoming convex with age. Mouth smaller than in

any of the preceding species, oblique, the lower jaw protrudina"; pre-

maxillaries on the level of lower rim of orbit; maxillaries dilated be-

hind, reaching posterior margin of pupil, thickly scaled behind, their

length 21 in head. Cranial ridges obsolete, except the preocular, which

usually ends in a small spine; the region between and in front of the

eyes bulging considerkbly
;
preopercle with rather strong spines, the

two at the angle longest; opercular spines rather strong. Spinous

dorsal very low, the longest spines 2i in head, lower than the soft rays,

the fin rather deeply emargiuate; second anal spine stronger than

third, and a little shorter, 3A in head; pectoral fins long, about as long

as head, their middle rays longest, reaching beyond the ventrals to

abcmt the tenth dorsal s])ine; caudal emargiuate. Peritoneum black.

Head 3^; depth 2f; pectorals 3^. D. Xni-la; A. Ill, 0; Lat. 1. GO

(oO-.").") tubes). ].. If inches. Puget Sound to San Diego; the most

abuiidnnt species of the family about San Francisco; found in lather

shallow water.

{SchitxlKlitlii/.t nnixlinns .hm\A)\ &(ii\]H'vi, Proc. U. S. Nat. Mus. 18.--0, 4.j5; lrt-<l, 56.

7(1.)

lOl't. S. 4'lltoilielus Jor. cSL (jill).

Dull olive-green; sides with obscure, round, rusty spots; belly, lips,

and lower parts tinged with creamy; obscure light and dark shades
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across cheelis; 2 or 3 very obscure dark vertical bars; fins all dusky,

somewhat reddish tiuged; lower half of pectoral reddish. Body ob-

loug-elougate, the back little arched. Caudal peduncle slender. Profile

less steep than in ovalis, the snout blunter. Mouth small, the short

maxillary extending to below middle of eye, its length 2^ in head;

lower jaw protruding, its tip entering the profile
;
preorbital very nar-

row, without spine. Eye large, less than interorbital space, 4 in head.

Cranial ridges very low, mostly covered by the scales; preocular, su-

praocular, tympanic, and occipital spines usually present, the preoc-

ular larger than in any of the preceding species, the supraocular aud

tympanic sometimes obsolete; preopercular spines small, directed back-

wards; opercular spines small; jaws, preorbital, and snout with small

scales. Gill-rakers numerous, long, and slender, their length about %

diameter of eye. Dorsal spines very low and slender, the longest about

3 in head, the fin moderately emarginate; soft dorsal long and low, not

much higher than the spines; caudal lunate; anal low, its second spine

stronger than third, but not so high, 3J in head; pectorals moderate,

reaching beyond ventrals, not to vent. Peritoneum jet black. Head

31; depth 3^; pectoral 3§. D. XIII-15; A. Ill, 8; Lat. 1. 65. L. 12

inches. Monterey P>ay, in deep water; rare.

{Scbasfichthys entomcUs Jordan & Gilbert, Pros. U. S. Nat. Mus. 18-0, 142.)

1014. S. OVaBis Ayres.— Viuva.

Olivaceous, strongly tinged with creamy red, especially below; mem-

brane of both dorsals covered with many small, round, black spots;

similar spots usually on the body; upper fins greenish, lower yellowish,

mostly dark-edged; caudal fin dark; young more green, with 2 or 3

large black blotches on upper part of sides, and without dark spots on

fins. Body deep, almost oval, the back considerably elevated, the profile

steep, the lower jaw considerably protruding. Mouth not large, the

maxillary reaching to posterior edge of pupil, its length about 2^ in

head. Cranial ridges not much developed, except the preocular, which

forms a large triangular i^rotuberance, ending in a spine; preocular,

supraocular, postocular, tympanic, and occipital spines present; pre-

opercular spines long and slender, all projecting backward; opercular

spines strong; preorbital narrow, with 2 bluntish spines. Gill-rakers

very long and slender, the longest two-thirds the diameter of the eye.

Eye large, slightly longer than snout. Dorsal fin very low", the notch

between the spinous and soft parts very shallow, the height of the two

parts about equal (2^ in head), the membrane joining the last spine at
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about 5 its height; secoud anal spine longer :nul stronger than third,

ahnost as high as the soft rays, 2^ in head; pectorals long, reaching

beyond tips of ventrals; caudal emarginate; maxillary and mandible

scaly. Peritoneum black. Head 3 ; depth 2!^. D. XIIl-U; A. Ill, 8;

pectoral 3|; height of dorsal 8; Lat. 1. about 70. L. 1-1 inches. Coast

of California, in deep water; rare.

(Aj-res, Proc. Cal. Acad. Sei. 18o2, '212, f. G5: Sclaatichthys oralis Jordan & Gilbert,

Proc!! U. S. Nat. Mas. 1880, 143.)

1015. S. proriger Jor. & Gilb.

Bright light red, mottled above with dusky olive-green, the ground

color forming distinct blotches under the third dorsal spine and under

the first and last rays of the soft dorsal; lateral line running in the

middle of a very distinct continuous red stripe, precisely as in iS. elon-

f/atiis; head above with purplish cross-shades; opercle with a dusky

blotch; two olive shades radiating from the eye; lips and tip of lower

jaw blackish; iris red; caudal fin bright red, speckled with dark olive;

spinous dorsal bright red, the posterior part of each membrane black-

ish; soft dorsal olive and red; lower fins bright light red, with shades

of olive yellow. Body elongate, somewhat comjjressed, a little less

slender than in S. elongaUis, which this si)ecies much resembles in color

and form. Head rather small. Mouth small, much as in S. ovalis, the

short, broad maxillary extending to beyond the niiddle of the eye, the

premaxillary on the level of lower margin of pupil; maxillary 2^ in

head; lower jaw strongly projecting, with a conspicuous symphyseal

knob. Eye very large, longer than snout; jireorbital narrow. Cranial

ridges very low and weak; preocular, supraocular, tympanic, and occi-

pital present; most of the ridges partly covered by scales; tympanic

spine minute; occipital ridge not conspicuous, the spine depressed.

Preopercular spines sharp, the second longest, ihc points of all directed

backward; opercular spines moderate. Interorbital space broad, nearly-

as broad as the eye, somewhat regularly convex, the middle being ele-

vated. Gill-rakers very long, slender, and numerous, the longest longer

than the supraocular ridge, and about half the diameter of the eye.

Scales rather small. Dorsal fin very low, as in 8. oralis, not deeply

emarginate, the higliest spine little more than one-third length of head;

soft dorsal low, linlf as high as long, the highest ray about equal to

the longest spine; caudal fin moderately forked; anal tin low, its length

nearly equal to the height of its longest ray; second spine much longer

and stronger than the third, scarcely shorter than the longest ray, 2^
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in head; pectorals ratber long aud narrow, the tips reachmg beyond

the tipsof the veutrals to the vent. Peritonenra black. Head 3; depth

3h. D. XIII-13; A. Ill, 7; pectoral 3i in length; Lat. 1. 75. L. 10

inches. Coast of California, in deep water; not rare.

(Scbastivhthys proriger Jordan & Gilbert,. Proc. U. S. Nat. Mas. 1880, 327.)

acta. Species with the scales moderate, the cranial ridges low, the skull thick, the

interorbital space broad and convex, the lower jaw scaly, its tip not strongly

projecting; gill-rakers slender; pectorals narrow
;
peritoneum white.

1016. S. atB'ovireias Jor. & Gilb.

—

Garrupa.

Olive-green, marbled with darker; sometimes brownish; belly pale

yellowish green; fins olivaceous, no red anywhere. Body oblong, not

tapering rapidly backward. Head moderate, rather pointed. - Month

moderate, the lower jaw somewhat projecting, the maxillary extending

to beyond posterior border of the pnpil; its length 2 in head; ijre-

maxillary below pupil. Eye large, 3^ in head Cranial ridges low, not

ending in prominent spines; the following i>airs are present: preocular,

supraocular, and occipital, and sometimes a minute tympanic; nasal

spines prominent; preorbital very narrow, with two stout spines; pre-

opercnlar spines short, rather shar]), the second longer and slenderer

than the others; opercnlar and suprascapular spines sharp; interor-

bital space broad and shghtly convex, widened backward, a little de-

])ressed on each side next the supraocular spine, its width less than

that of the eye and more than the lengtl: of the occipital spine. Gill-

lakers slender, not very long, the longest J the diameter of the eye.

Preorbital scaly; maxillary partly seal}'; mandible with some smooth

scales; scales large, regularly arranged. Dorsal fin rather deeply emar-

ginate, the spines moderate, the fifth half length of head and lower

than the soft rays; caudal truncate; anal fin short and high, its spines

slender, the second shorter than third, and not much stronger, about

2J in head; longest soft rays 1^ in head; pectorals long and narrow,

reaching past vent nearly to beginning of anal, their length seven-

eighths that of head, their base narrow. Ventrals long, reaching just

l)ast the vent. Head 3; depth 2|. D. XIII-U; A. Ill, 6; Lat. 1. 52.

L. 15 inches. Coast of California; generally abundant, especially south-

ward.

{ScbastlchiJujs airovircnft Jordan &. Gilbert, Proc. U. S. Nat. Mus. 1880, 289.)

1017. S. piomiger (Gill) J. & G.—FIiaim; Orange Bocl--Jisli.

Ground color light olive-gray, profusely blotched with bright clear

orange-red or with light orange-yellow, the red shades predominating
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above, the pale below; bellj' neaiij' white; top of head with cross-

blotche.s and niarblings of orange, alternating with pale; side.s of tli<i

head flesh-eolored, with three bright orange bands radiating from the

eye; maxillary with orange touches; lips ])ale, tinged with blackish;

inside of mouth pale; dorsal fin with the membrane bright orange, a

large black blotch occupying the membranes between the seventh and

tenth dorsal spines; this spot is usually distinct, but in old exami)les

it is sometimes obsolete; pectorals light red, mottled with yellowish;

other tins all bright orange, without dusky tips, slightly mottled with

jjaler at base; lateral line running in a distinct continuous light-gray

streak, which is not crossed by the red markings; old specimens some-

times with large inky blotches on different ])arts of the body. Body

rather robust, elevated, and compressed. Mouth large, oblique, the

maxillary reaching to below the posterior margin of the large eye, its

length half the head; mandible somewhat projecting, with a knob at

the tij); the middle teeth on a raised base which fits into the emar-

gination of the upper jaw; interorbital space very broad, concave ou

either side of the convex center, as wide as the eye, which is 4 in head;

cranial ridges low, but stronger than iu preceding species; preocular,

su[)raocular, postocular, tympanic, and occipital present; the space be-

tween the two occipitals concave; the ridges small but sharj); both

jaws, ])reorbital, maxillary, mandible, and snout scaly, the scales ou

the lower jaw smooth; preorbital rather narrow, with two spines; pre-

opercular spines long and sharp. Dorsal fin deeply emarginate, the

spines rather high, nearly as high as the soft rays, the longest 2^ in

head; caudal fin lunate; pectoral fin long, reaching to the tips of the

long ventrals, past the vent; base of pectoral narrow, about as broad

as eye; second anal spine strong, nearly as long as third, ,'} in head.

Gill-rakers very long and slender, nearly ^ diameter of eye; accessory

scales numerous, esx)ecially on head. Peritoneum pale. Head 23

;

depth 2?; pectoral 3J. D. XIII-14; A. HI, 7; Lat. 1. 48. L. 25 inches.

Pacific coast, from Monterey northward; one of the most important

species.

{ScbaHiodcH romcens Ayres, Proc. Cal. Acud. Sci. ii, '21(), 18(V2, f. fri; not Schastea

roHdceux Grd.: Scbantosomiin pihiiitjer Gill, Proc. Ac:ul. N;it. Sci. Pliihi. lHli4, 147: Hcbas-

tichlhynpinniger Jot. & Gilb. Proc. U. S. Nat. Miis. 1S80, 7'2.)

lots. S. BlBiflliatus .Tor. &, Gilb.

—

Uaxc'nra; llaslur.

Color al)i)\i' deei) verinilliou, mottled with tlesh-color on the sides, the

belly light red; back and sides everywhere with clusters of black dots,
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SO that Iho whole body lias a dvisky shade; top of head and back with

vaj,^uely deflued cross-blotches made of dark points; three obscure

orauge stripes radiating from the eye; maxillary with a red streak; lii)s

red, mottled with blackish; under side of head light red, mottled with

darker; inside of mouth red; fins all bright vermillion; spinous dorsal

spotted with olive-gray below, the membrane posteriorly edged with

blackish; soft dorsal spotted below with blackish, a vertical dark olive

streak on each membrane; other fins tipped with blackish, the mem-

branes more or less dotted ; no black blotch on the spinous dorsal. Body

oblong, the form much as in S. pinniger. Head moderate, somewhat

pointed. Mouth rather large, the maxillary reaching past pupil, its

length 2 in head; premaxillary on level of lower edge of pupil; lower

jaw projecting somewhat beyond upper, with a moderate symphyseal

knob; middle of lower jaw elevated, fitting into an emargiuation of the

upper. Head more completely scaly than in related species, the scales

also rougher, the scales on the preorbital and head generally", being fully

ctenoid; mandible scaled even to the symphyseal knob, its scales always

roughly ctenoid; interopercle fully scaled; most of the branchiostegals

with series of scales; maxillary, preorbital, and tij) of snout fully

scaled; preorbital with a narrow neck; cranial ridges low and small;

preocular, supraocular, postocular, tympanic, and occipital spines pres-

ent; iuterorbital space very broad, with a slight depression on each

side of a median ridge; preopercular spines rather long ijnd sharp, the

second the longest, the spines radiating. Gill-rakers, as in innniger,

very long and slender, the longest about | the diameter of the eye.

Dorsal fin low, rather deeply emarginate, about as in >S'. pinniger, but

rather higher, the soft rays higher than the spines; caudal fin slightly

emarginate; anal fin rather high, the second spine about as long as

the third and stouter, little more than half the height of the soft ravs,

about 3 in head; pectoral fin moderate, the tip reaching about to the

vent, the base rather narrow; ventrals very long, usually reaching past

the vent, almost to the beginning of the anal. Head 2f ; depth 3; pec-

torals 3i. Dorsal rays XIII-14; A. Ill, 7; Lat. 1. 47. L. 20 inches.

San Francisco to San Diego; not rare.

{SchaHtichtlujs miniatus Jordan & Gilbert, Proc. U. S. Nat. Mu8. 1880, 70.)

aaaa. Species with the scales of moderate size; the cranial ridges high; tympanic

and postocular spines both present; lower jaw little projecting; aual rays

III, 7; scales on bead ctenoid; gill-rakers short ; second aual si)iue usually

elongate. (Sebastomus* Gill.)

*Gill, Proc. U. S. Nat. Mus. 1864, 147: ^ype Sehanies roaaveus Grd.
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1019. S. ruber (Ayres) J. & G.—licd Jiock-fixh ; Tnmhor.

Color clear deep vermiliou red, paler below; a narrow undulating

wbitisli streak alon,i;' the sides, from the eye to above the base of the

anal, and another along- the lateral line; these indistinct iu the adult;

faint dusky shades radiating from eye; fins red, the soft fins always

largely blackish at tip, especially in the young; young more distinctly

marked than the adults, which are nearly jdain brick-red. Body oblong,

rather deej), not much compressed. Head large, blunt. Mouth large, the

maxillary reaching nearly to posterior edge of eye, its length half that

of head; premaxillary on level of lower edge of pupil; lower jaw a little

projecting, the symphyseal knob slight. Cranial ridges rather high and

sharp, smooth in the young, becoming very rough and broken in the

adult; i)reocular, supraocular, postocular, tymiianic, and occipital pres-

ent
;
preocular spines triangular; supraocular short, becoming with age

divided into a series of irregular spines and tubercles; occipital ridges

diverging, likewise divided in adults; interorbital space broad, flattish,

coarsely scaled, with 2 slight ridges anteriorly. Eye moderate, 4i in

head; preorbital wide; preopercular spines broad, usually divided, the

third nudtifid. Scales on head rough; jaws naked; suborbital stay

weak. Gill-rakers short, chivate, the longest ^ eye. Scales on body

rough; accessory scales numerous; pectoral short, broad, its length 4

in body; dorsal spines stout, rather low, the fiu not deeply notched,

the longest sjune about as high as the soft rays, 2i iu head; caudal

truncate; soft fins scaly; second anal spine little stronger or longer than

the third, § height of soft rays, L'j in head. Peritoneum white. Head

3; depth 2§. D. XIII-U; A. Ill, 7; Lat. 1. about 50. L. 30 inches.

Pacific coast, from Santa Barbara northward, abundant; reaches a

larger size than any of the others, except possibly S. pauciHiyims.

{Sebasti'H ruber Ayres, Proc. Cal. At-ad. Sci. J, 7, 1854, and is(j2, 21').)

1020. S. coiistellatus Jor. & Gilb.

Orange-red; back olive shaded; belly yellowish; cheeks with red

and yellowish shades; head and body everywhere closely covered with

small roundish ])ale spots; spots above light rose color; below larger

and nearly white; 4 or 5 roundish rose-colored blotches on the back,

besides some mottlings of a similar shade; the first spot, often obscure,

under tlie fourth dorsal spine; the next near the lateral line under the

eighth dorsal spine; the third close to the junction of the two i)arts of

the dorsal; the fourth under the end of the soft dorsal; a fifth some-

times near the base of eighth dorsal spine; opercular llaj) with a rosy
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spot; fins light reddish; dorsal speckled at base with light and dark,

liody robfist, heavy forwards, tapering into a slender caudal peduncle.

Head rather pointed in profile. Month large, oblique, the lower jaw

slightly projecting beyond the emarginated tip of the npijer jaw; a

small knob at the symphysis; maxillary very broad, extending be-

yond pupil, its middle part with many small scales, its length 2 in

head; premaxillary in front just below the level of the eye; mandible

almost entirely covered with small rough scales; mnzzle and precrbital

scaled to the tip of the snout; head densely covered with small scales.

Cranial ridges rather high and narrow; jHeocular, supraocular, post-

oenlar, tympanic, and occipital iiresent; interorbital area concave,

vdth 2 i^rorainent ridges covered b}' scales; supraocular ridge rather

<

short; occipital ridge long, curved, ending in a sharp spine; i)reopercle

with its Second spine long and sharp; proorbital wide, its edge lobed.

Eye large, 4 in head. Gill-rakers short, clavate, the longest of them

about one-fifth the diameter of the eye. Scales stronglj- ctenoid, the

accessory scales largely develoi^ed. Dorsal spines rather strong and

low, the fourth more than one-third the length of the head; the fin

rather deeply emaiginate; soft dorsal rather low, about as high as the

second anal spine, 2f in head, robust, curved considerably longer than

the third or the soft rays; caudal slightly emarginate; pectorals rather

narrow, reaching beyond ventrals, about to vent, their length two-

thirds that of the head. Peritoneum white. Head 2^; depth 2i. I).

XIll-13; A. Ill, 6; Lat. 1. 53. L. 15 inches. Coast of California, from

San Francisco southward, abundant in deep water; a brilliantly-colored

fish.

(Scbastichlhys constcUatus Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 295.)

1021. S. rosaceus (f4rd.) J. & G.

—

Corsair.

Bright orange red, the young strongly tinged or mottled with golden

yellow; back with 4 pale spots, arranged precisely as in S. constcUatus,

rhodochloris, and chJorostictiis ; these always voiy distinct, of a rose-

])ink color, or sometimes ahnost white; the darker border around them

is of a deep purple or blood color, never greenish ; fins rosy, mottled

with orange; head with radiating stripes of orange and rosy; nape with

alternating bars of yellowish and deep red, the colors blending; no de-

cided green, and no sui' U pink spots anjwhere. Body oblong, liitle

elevated. Head rather pointed. Mouth moderate, the jaws about

equal, the lower with a small knob; maxillary not reaching posterior

border of eye; its length 2 in head; premaxillaiies below the oibit.



ire. scoPvP.EXiD/E

—

serartodes. GG7

Eye vevy larfje, 3i in head. ]\raxill!uy and i)ieoil)ital partly scaled;

mandible and snout naked. Cranial lid.^es nincli as in *S'. coii.stcUaiKs,

but more depressed; i)reocular, supraocular, postocular, tympanic, and

occipital present; lenf>:tli of sui)raocular spine about equal to inter-

orbital width; preopercular spines short. Gill rakers moderate, longer

than in S. comtellatus, not clavate. Scales moderate, the ac(!essory ones

numerous. Dorsal si)ines rather low and strong, the fourth two iifths

the length of the head, about as high as the soft rays, the fin rather

deeply eumrginate; caudal slightlj' notched; anal rather low, with the

second spine curved, 2^ in head, much longer and stronger than third,

shorter than the soft rays; pectoral fins moderate, reaching beyond tips

of ventrals, past the vent, 3§- in body. Peritoneum blackii-h. Head

2§; depths. D. XIII-13; A. Ill, C; Lat. 1. 48. L. ILMnches. Coast

of California, in rather deep wcter; the most abundant of the red spe-

cies, and cue of the smallest.

{Sehastes rosaceus Grd. Proc. Acad. N:it. Soi. Pliila. viii, 146, 1854, and in IJ. S. Pac.

R. R. Surv. Fisli. 78, pi. 21 (poor iij;ure, from a specimen in bad condition): Sehastes

hclromaciihittts Ayres, Proc. Cal. Acad. Sci. ii, 26, f. 8, 18"9: Sehastes rosaeeiis Giiutlier,

ii, 9,1)

1022 S. riiodochloris .Tor. & anh.—Fly-JJsh.

Bright clear rose-red, without trace of puri)lish ; region above lateral

line with much deep greeu in the form of reticulating streaks; below

the lateral line the green gives place to bright golden yellow similarly

mixed with red; top of head with cross-bands of green and red
;
green

streaks radiating from the eye; four bright pale pink spots on the sides

of the back, arranged precisely as in rosaceus, cfnisfcUafus, and chloros-

tictus, the color brighter than in these, suriounded by rings of green,

without any trace of purplish shading; a i)ink o])ercular si)ot; a pale

area behind eye; tins all witli the rays red, the membranes olive or

golden. Body oblong, more elongate than in related species; maxil-

hiry 2^1^ in head, reaching beyond pupil; jaws about eciual; preorbital

narrow. I^^yes very large, 3^ in head. Cranial ri<^lges higher and

sharper than in any other of the red sjiecies; jjreocular, supiaocular,

]iostocular, tympanic, and o(;cii)ital species j)resent ; interocular space

very narrow, its width less than length of su])iaocular s})iue; two sharp

ridges extending lengthwise of it
;
preopercular spines long. Cill-rakers

as in rosaceus ; mandible finely scaled near the base. Dorsal lin moder-

ately emarginate, h)wer than in rosaceus, the longest spine nearly 3 in

head; soft dorsal as high as spines; caudal slightly notched; second

anal spint^ longer than in any other si)ecies, longer than maxillaiy,

higlier than the soft rays, half length of head; pectoral reaching past
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ventrals, nearly to anal, 3f in body. Peritoneum dusky. Head 2^;

depth 3. D. XIir-14; A. Ill, C; Lat. 1. 58, the accessory scales very

numerous. L. 12 inches. Off Monterey and San Francisco, in deep

water; rather rare.

(Sehastichthys rhodochloris Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 144.)

1023. S. clilol'OSticttlS Jor. & Gilb.

—

Pesca Vermiglia.

Olivaceous above, sides xnnkish and golden ; four roundish spots of

pink placed as in 8. cofistellatns and 8. rosaceus, but less distinct; a

pink blotch on opercular flap; the upper parts of the body, from just

below the lateral line, closely covered with small round spots of a clear

olive-green; these spots most distinct on the back and the top of the

head ; on the sides of the body, just above and below the lateral line,

these spots form two continuous series, following the course of the lat-

eral line; eyes above with green spots; fins nearly plain red; base of

dorsal spotted with olive. Body oblong. Head moderate, the profile

rather steep, with a nearly even slope Mouth large, oblique, the max-

illary reaching to behind the pupil, its length about 2^ in head; the

premaxillary in front below the level of the large eye, which is 3J in

head. Jaws equal in the closed mouth, the tip of the lower fitting

into the emarginate upper jaw; a rather conspicuous symphyseal

knob. Preorbital sinuate. Cranial ridges sharj) and high, ending in

sharp spines, about as in constellatus ; preocular, supraocular, i)ostocu-

lar, tympanic, and occipital present. Inteorbital space concave, with

two rather prominent ridges. Preopercular spines rather sharp, the

second longest; opercular spines sharp. Gill-rakers long and rather

strong, not clavate, the longest about two-fifths the diameter of the

eye, longer than in related species. Scales on head fewer than in 8.

conatellaUis ; the snout wholly naked; maxillary partly scaled; man-

dible naked. Dorsal spines very high, nearly as high as in vexiUaris;

the fourth highest, nearly half head, higher than the soft rays, which

are also considerably ^elevated. Dorsal fin rather deeply emarginate;

caudal fin emarginate; anal fin not very high, its second spine much

higher and stronger than the third, about as high as the soft rays, 2^

in head; pectorals 3J in length, with moderate base, reaching beyond

tips of ventrals, about to vent. Head 2J; depth 2^. D. Xni-13; A.

Ill, G; Lat. 1. 50. L. 15 inclies. Off Monterey and San Francisco;

abundant in deep water.

aaaaa. Species with the lower jaw projecting and scaly; the postocular spine want-

ing; the body elongate ; the peritoneum dusky; otherwise as in the preceding

group.
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1024. S. clongatus (Ayres) J. & G.—Iieina.

Color light red; sides ubove with irregular horizoiitiil interrupted

olive-green bands, which are more or less broken into blotches, two of

these bands below the lateral line, becoming confluent behind; a dis-

tinct pale band following the course of the lateral line; up[)er fins

blotched with olive, lower pale red; head olive and blotched above,

pale red below; chin black. Body more eloiigate than in any of the

other species (except paucispinis), compressed. Head long, rather

pointed. Mouth large; maxillary extending to posterior margin of ])u-

pil, its length 2^ in head; premaxillary on level of lower margin of

orbit; lower jaw strongly projecting. Eye very large, longer than

snout, 3J in head; interorbital space broad, concave, with low frontal

ridges. Cranial ridges low and long; preocular, supraocular, tympanic,

and occipital present; tympanic spines small; preopercular spines very

sharp, all pointed, directed backwards; oi)eroular spines very long and

sharp. Gill-rakers long and strong, the longest about one-third the eye.

Scales large, not very rough; accessory scales numerous. Maxillary,

mandible, and preorbital seal}'. Dorsal spines moderately high, rather

strong, the highest about equal to the soft rays, 2^ in head ; the fin not

deeply emarginate. Caudal fin lunate; anal fin rather low; the second

spine half length of head, much longer than the third, higher than the

soft rays; pectorals moderately broad, long, reaching beyond the tips of

the short ventrals to vent. Peritoneum dusky. Head 2| ; depth 3^;

pectoral 3^. D. XIII-13; A. HI, G; Lat. 1. 58. L. 12 inches. About

]\Ionterey and San Francisco; abundant in deep water. This species

bears considerable resemblance to S. prorirjer.

{Schantes clongatus Ayrcs, Proc. Cal. Acad. Sci. ii, 2!, 1859, f. 9.)

aaaaaa. Species with tlie scales of moderate size; the cranial ridges well developed
;

the postociilar wanting; scales sinoothish; those on the hi>ad mostly cycloid
;

lower jaw naked, its tip protruding; peritoneum white; second anal spine

long.

1035. S. rtibrivinctus Jor. & G'dh.—Spanish Flag.

Very pale rose-red, almost white, with cross-bands of a deep, intense

crimson-red; these bauds broadest on the back; one of the bands runs

across the eye, snout, suborbital and maxillary, its boundaries indis-

tinct; the next across the nuchal region, front of dorsal and opercle;

the next across the middle of the spinous dorsal, including the ventrals

and the postrior half of pectorals; another across soft dorsal and anal;

another across base of caudal, the fin itself being deep rose color; the

other tins share the color of that part of the body against which they
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lio. Body robust, rather deep and compressed. Head long, acute hi

profile, there being a nearly straight slope from a bony prominence in

front of the spinous dorsal to the tip of the lower jaw. Mouth rather

large, oblique, the lower jaw projecting; maxillary broad, extending to

opposite the middle of the eye; its length 2| in head; i)remaxillary on

level of lower border of eye; cranial ridges quite low, their spines

bluntish and depressed; preocular, supraocular, tympanic, and occipital

ridges present; interorbital space flattish, narrow, not so broad as the

eye, not widened behind, with sparse, smooth scales; two long frontal

ridges extend the length of the interorbital space; these are covered

with bare skin; behind and between these are two shorter ridges cov-

ered by naked skin; occipital ridges long, curved, diverging behind;

mandible naked; maxillary with a few scales; suborbital stay ver\^

prominent, its tip nearly reaching the preopercle; preopercular spines

very strong, the second longest; opercular spines long; preorbital

wide. Eye very large, its diameter Sf in length of head. Gill-rakers

rather short, robust, much compressed, the longest about one-fourth the

length of the eye. Scales on head all small and thin, mostlj' cycloid;

scales of body smoother than usual; accessory scales very numerous.

Dorsal spines robust, rather high, the fifth not quite half the length of

the head; those behind rapidly shortened, the membrane joining the

thirteenth spine below its middle; soft rays about as high as spines;

caudal slightly emarginate; anal low, its second spine 2^ in head, much

longer and stronger than third, both robust; pectorals moderate, not

reaching vent, 3| in length; the base equal to diameter of eye; ven-

trals not reaching tips of pectorals. Peritoneum white. Head 2i;

depth 2^-. D. XriI-12; A. Ill, 7; Lat. 1. 55. L. 15 inches. Santa

Barbara to Monterey, in deep water; rare. In life, the most brilliantly

colored large fish in our waters.

{Sebastichthijs rubririiictas Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 291.)

(utaaaaa. Species with the scales of moderate size, the cranial ridges strong and
mostly high, but not shai'p, the postociilar wanting; the jaws nearly equal,

the lower naked; the gill-rakers short; the pectorals broad, with thickened

lower rays; anal III, 5 to III, 7. (SebastlchtJii/s* Gill.)

B026. S. a.i9a-icuaa.tus (Grd.) J. & G.

Color blackish brown, much mottled with light brown; top of head

dark; a dark blotch on the upper angle of the opercle; entire body

Hushed with brownish red, this color most noticeable on front of head;

*Gill, Proc. Acad. Nat. Sci. Phila. 18'J2, 278: typo Scbastcs nigroclnctus Ayres:

{(jE/3a(jroi, maguiticent; /^Ous/fish.)
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a browiiisli red streak along raiddleof maxillary, aud a second froiii tlio

preorbital downwards and bac^kwards across tlie clieek ; another from

eye to lower i)art (^f oi)ercle; tins all marked with dark and light olive

and reddish, the latter hiu' esi)C'cially on the ventrals and anal; base of

l>e(toral blackish; northern specimens are more blackish, aud less uni-

form in color; old specimens are often nearly uniform reddish Iwown;

the young' sometimes with obscure dark bars, the caudal Un si)e<'kle<l.

Body oblong; rather deep. Mouth moderate, below axis of body, the

jaws neai'ly equal; nraxillary reaching beyond eye, its length 2/, in

head; preorbital broad; interorbital s[)ace concave on each sid<; of a

broad median ridge; ])reocular, supraocular, tympanic, coronal, and

occipital spines present, the latter sometimes divided; preopercular

spines long, all directed backward, the second longest; opercular

spines weak; 3 suprascapular spines. Scales on body large, (;tenoid

;

accessory scales not very numerous; mandible naked. Spinous dorsal

high, the longest spine 2 in head, higher than the soft rays, which

are much elevated; second anal si)ine longer and stronger than third,

2.^ in head; soft part of anal high; pectorals rather short and broad,

the tips barely reaching the vent, their length 3^ in body; ventrals

reaching to vent; caudal truncate. Head 'S-\; depth 2i. D. XITl,

13; A. Ill, 7; Lat. I. 45. L. 18 inches. Pacific coast, from Vancouver's

Island to Cerros Islaiul, very abundant ; the only species entering

the bays and caught with hook and line from the wharves. It may
be known at once by the coronal spines, which are developed on no

other .Vnie.''ican species of the genus. In some of our specimens from

the Gulf of Georgia these spines are obsolete on one or both sides.

(Sehastes aiiriculattis Grd. Proc. Acad. Nat. Sci. Pliila. 18r)4, 131, 140, and U. S. Pac.

R. R. Surv. Fish. 80: Sehastes aitriculutus Ayrcs, Proc. Cal. Acad. Sci. 1862, 215, f. 68:

<>e/iH.s/<'« ruber xnr. parvus Ayres, Proc. Cal. Acad. Sci. i, T, lisr>l.)

1027. S. rastB-ellaffer Jor. & Gilh.—Grass Rock-fish.

Blackish green, with paler mottlings, the sides spotted with darker;

belly pale greenish
;
])aired fins dark, often liordered wilh reddish ; other

fins chietly olivaceous, spotted with darker; the brightness of tli(» olive

and greenish shades is quite variable, but the species is always without

definite markings and without bright red. Body oblong, deei)est at the

shoulders. Head short, blunt. Mouth moderate, little obli(ine, the max-

illary reaching to the posterior margin of the eye, its length 'M; m head;

the premaxillary rather below the level of the eye; jaws equal, without

symphyseal knob. Eye small, anteiioi', 4^ in head. Cranial ridges
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strong, but broad and depressed, ending in small spines; preoeular,

supraocular, tympanic and occipital present; the occipital ridges are

very long, equalling the diameter of the orbit; preopercular spines

short and stout, the two npper subequal; opercular si)ines very broad

and flat, sometimes bifid; sui)rascapular spines strong; interorbital

space moderate, narrower than eye, flattish, with two low ridges; spines

of head little divergent backwards. Gill-rakers very short, wide, com-

pressed, the longest almost as wide as high. Scales on body large;

accessory scales few. Dorsal spines low, the tifth about two-fifths the

length of the head; the fin little emarginate; soft rays considerably

higher than spines; caudal slightly rounded; anal high, its spines low,

the second as high as the third and much stouter, 3 in head; jiectoral

rather short, reaching vent, its base extremely broad, its width about

one-third length of head; the lower rays much thickened; length of

pectorals 3§ in body; ventrals moderate, not quite reaching the tips of

the pectorals. Peritoneum brownish. Head 3; depth 2f. D. XIII-

13; A. Ill, 6; Lat. 1. 47. L. 15 inches. Coast of California ; abundant

southward. A strongly marked species, known at once by its short

gill-rakers.

(Sehastickthi/s rastreUUjer Jor. & Gilb. Proc. U. S. Nat. Mus, 1830, 296.)

1028. S. caurinus (Rich.) Jor. & Gilb.

This form agrees with the subspecies vexillaris, in general characters,

differing in the color, which is scarcely reddish or yellowish, the dark

shades being dark brown, the pale shades light brownish and better

defined than in vexillaris; the chin is rather more projecting; the dor-

sal spines are slender and much lower than in vexillaris; in this respect

there is considerable variation among individuals; the armature of the

head is essentially the same as in vexillaris, as are the fin-rays, gill-

rakers, and scales. Puget Sound to Sitka; abundant.

{Sebastes caurinus Richardson, Voy. Sulphur. Ichth. 77, pi. 41, f. 1, 1845. This species

has no special affinity with the Japanese S. iiicrmia, with which it has been identified

by Dr. Giinther.

)

Siibsp. vexillaris Jor. & Gilb.

—

Garrupa.

Bright pale yellowish-red, becoming lighter below, the reddish and

yellowish forming large and irregular areas, sometimes one shade pre-

dominating, sometimes the other; a pink cross-blotch on the back at

base of the second and third dorsal spines sometimes present; npper

parts of head mostly pink, with broad olive shades running backward,

one on the lower lip, one on the maxillary, one from preorbital region

downward, one from the eye backward and downward across the cheeks.
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and. another across the opercular spines; fins all pinkish red, the mem-

branes olive; Tertical fins narrowly edged with dusky; top of head usu-

ally with alternating cross-shades of pinkish and yellowish; yellowish

shades sometimes replaced by light olive; other specimens are quite red;

still others brownish; the light areas on tlie back have a position sim-

ilar to tliat of the rosy spots in >S'. constellatus. Body stout and com-

pressed, the back elevated. Mouth rather large, the broad maxillary

extending behind the orbit, its length 2 in head; premaxillary on level

of lower edge of pupil; jaws subequal, the lower somewhat i)rojecting,

but without symphyseal knob; the upperjaw emarginate at tip. Cranial

ridges long and low, higher than in rastrelUger, the preocular, supraoc-

ular, occipital,and sometimes tympanic present; preocular spines con-

spicuous, extending well backward; occipital spines rather long, diverg-

ing backward ; interorbital space broad and flattish^ narrower than eye,

occupied by two raised ridges, covered by the scales; preopercnlar

si)ines moderate, some of them usually divided into two, three, or four

at tip, the middle one the largest. P^ye moderate, high up, 4-4i in head

;

preorbital very broad ; suborbital stay short. Jaws naked. Gill-rakers

rather long and strong, the longest slightly clavate, nearly half as long

as eye. Dorsal spines very strong and high, about as in cJiJorostietnH,

nearly as high as in maliger, the highest more than half length of head,

and rather higher than the very high soft rays ; membrane of spinous

dorsal rather deeply incised, but less so than in maligcr; second anal

spine 3 in head, scarcely longer than the third, and not much stronger,

about two-thirds as high as the soft rays; caudal truncate; pectoral

shorter than head, not reaching tlie vent; its base rather broad, its

length 3^ in body; ventrals not reaching vent. Peritoneum w'hite. D.

XIII-IG ; A. Ill, G ; Lat. 1. 55. L. 18 inches. Coast of California,

abundant southward; apparently a geographical variety of S. caurinus,

but quite different in color.

{Sebaatichtlnjsi vcrillans Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 292.)

1039. S. iiiiiJaE^ev Jor. & Gilb.

Color warm yellowish brown, the anterior portion of the back and

sides usually clear yellow; breast yellow; anterior part of body and

head, especially in the adult, closely covered with small round spots of

a clear orange-brown color; posterior part of body darker than ante-

rior, variously mottled; soft fins all slaty black, the pectorals and dorsal

paler at base and speckled; brownish shades radiating from the eyes.

Body oblong, robust. Head large. Mouth moderate, the jaws nearly

Bull. Nat. Mus. No. IG 43
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equal when closed; maxillary reacliing to opposite posterior margin

of eye, its length about half that of head; preorbital moderate, with

an angular lobe. Cranial ridgvs a little higher than in caiirinvs, a little

lower than in carnatus ; preocular, supraocular, tympanic, and occipital

present; occipital ridges low; preopercular spines very short; o]ier-

cular long. Gill rakers moderate, somewhat clavate, about as long as

pupil. Scales rough. Jaws naked. Dorsal spines very high and

strong, higher than in any other species, the membranes very deeply

incised, so that half or more of the length of the highest spines is free

anteriorly; highest spine about f length of head, the fin deeply emar-

ginate; soft dorsal high, but lower than the spines; caudal truncate;

anal high, the second spine 2^ in head, little higher than the third, not

two-thirds the height of the soft rays; pectorals very broad and rounded,

reaching beyond ventrals to vent; base of the fin broader than eye, the

lower rays thickened; its length 3^ in body. Peritoneum pale. Head

2f ; depth 2i. D. XIII-13; A. Ill, 6; Lat. 1. 47. L. 20 inches. Mon-

terey to Sitka, mostly in deep water, very abundant northward; one of

the largest species.

(Schastichihi/s maliger Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 322.)

1030. S. caroaatMS Jor. «fe Gilb.

Yellov^'ish brown, with blotches of clear flesh-color or i^inkish, the

dark color predominating above, the pinkish below; membrane between

third and fourth spines always pale, this color forming a blotch at the

base of these spines, and then extending obliquely downwards and

backwards, usuallj' joining the ventral color; in front of this light area

on the sides is a narrow oblique dark one, in front of which in turn is

a pale one, which begins at the angle of the opercle and divides, pass-

ing around the pectorals and uniting below them; a light blotch under

the eighth dorsal spine, extending up on the fin; another at junction of

the two dorsals, and another under the last ray; under each of these

are irregular undulating pale areas; sides with pale blotches of all

sizes; head above with cross-shades and bauds radiating from eye, its

light shiides tinged with purplish; fins colored like neighboring parts

of body. Body rather short and deep. Mouth low and rather short,

the maxillary extending to rather behind the posterior edge of the

eye, its length 2 in head; premaxillary entirely below eye; jaws about

equal; no symphyseal knob. Scales on head rather rougher than in 8.

chrysomelm^ lower jaw, maxillary, space in front of eye and nasal region

naked. Cranial xidges well developed, but somewhat lower than in S.
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chri/sGmvlas covered with tliiclc skin; preocular, supraocular, tympanic,

and occipital present; occipital spines lower and narrower tlian in chrij-

somelas ; preopercular spines small and bluntish. Gill-rakers short,

clavate. Spinous dorsal always higlier than in chrvHomclas^ the highest

spines 2 in head, rather higher than the soft rays, the membranes more

deeply incised than in clirysomelas ; caudal truncate; anal moderately

high, the second spine, 23 in head, stronger and slightly longer than

third, about two-thirds height of soft rays; i)ectorals rather short, 3i

in head, about reaching to the vent, their bases very broad, the lower

rays thickened and fleshy; ventrals reaching vent. Peritoneum white.

Head 2|; depth 2f. D. XIir-13; A. Ill, 0; pyloric cceca 8; vertebrte

12 -f 15; Lat. 1. 43. L. 14 inches. Coast of California, generally abun-

dant; in rather shallow water.

{Sebastichtliys carnatus Jor. & Gilb. Proc. U. S. Nat. Mas. 1880, 73.)

1031. S. chrysoBiieBas Jor. & Gilb.

Pattern of coloration precisely as in S. carnatus, the colors different;

light shade a clear, warm, brownish yellow, with some specks of deeper

orange; varying from a dusky orange to olivaceous jellow, the latter

color more often seen on the belly; dark shade, black or dark brown,

with slight olive tinge; dark color predominating on the back; mem-

brane between third and fourth dorsal spines and an area at the base

of these si)ines always i)ale; a yellow blotch extending thence downward

and backward, usually joining the light color of the belly; another light

area passing from near the angle of the opercle around the pectorals,

uniting below them; three other blotches along the back, one under

the eighth dorsal spine, one under the last spine, and one under the

last soft ray ; from each of these, irregular pale areas extend down the

sides; fins the color of the region to which they belong; head above

with dusky cross-shades and faint bands radiating from the eye. Body

short and stout, compressed. Head short, bluntish. Mouth rather

small, entirely below the axis of the body; lower jaw slightly included;

premaxillaries on level of lower edge of orbit; maxillary reaching poste-

rior margin of eye, its length 2 in head
;

preorbital wide. Cranial

ridges very i^rominent, high and strong, covered with thick skin, ending

in strong spines, which diverge backward; preocular, supraocular, tym-

panic, and occipital present; preopercular spines short and thick. Gill-

rakers as in S. carnatus. Scales moderate, rough, the accessory ones

few; lower jaw, maxillary, nasal region, and space in front of eye naked.

Dorsal spines high and strong, the highest 2J in head, rather higher

than the soft rays, the fin deeply emarginate; second anal spine 2| in
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head, much stronger than third, the two about equal in length; pec-

toral 3f in head, with very broad base, reaching beyond the tips of the

ventrals, whicli reach nearly to the vent; lower pectoral rays thick-

ened; caudal truncate. Peritoneum pale. Head 2f; depth 2|. D.

XIII, 13; A. Ill, G. Lat. 1. 45. L.13 inches. San Francisco to San

Diego, abundant in rather deep water.

(Sehastichfhi/s chr>/^omclas Jor & Gilb. Proc. U. S. Nat. Mus. 1880, 455, 465.)

1032. S. laebMEosiiBS (Ayrcs) Jor. tfc Gilb.

—

Garrupa.

Ground color blue-black of varying shade, sometimes tinged with

yellowish anteriorly, everywhere finely and irregularly freckled and

spotted with yellow or white, the light color usually bright and

sharply defined; these spots smallest and most numerous on head; a

broad irregular yellow band, made of confluent blotches, from be-

tween the third and fourth dorsal spines, involving their membranes,

downward to the lateral line, thence backward to base of caudal; fins

all black, with light spots at base; under parts soiled yellow. Body

robust, the back elevated, the profile steep. Mouth rather large, the

jaws equal, the maxillary 2 in length of head, extending to beyond

]Hipil; jaws naked. Ej^e large. Cranial ridges high and thick, com-

paratively short; preocular, supraocular, tympanic, and occipital pres-

ent, the latter much higher than in chrysomelas, and bulging so that its

base is narrower than its upper jjart; interorbital space narrow; pre-

opercular spines short. Gill-rakers as in cJirysomelas. Dorsal rather

high, considerably emarginate, the highest spines, 2 in head, higher

than the soft rays; caudal truncate; second anal spine 2| in head,

stouter and slightly longer than third, much lower than the soft rays;

pectorals short and broad, 3J in length, reaching beyond tips of ven-

trals to vent. Scales rough, the accessory scales numerous. Peritoneum

pale. Head 3; depth 23, I). XIII-13; A. Ill, 7; Lat. 1. 49. L. 12

inches. Pacific coast, from Vancouver's Island to Monterey, in rather

deep water; abundant.

{Schasfea fasciatits Grd. Proc. Acad. Nat. Sci. Plilla. 1854, 146, aud in U. S. Pac. R. R.

Surv. Fisli. 79, not of Sloror: Sebastes vebiilostis Ayrcs, Proc. Cal. Acad. Sci. i, 5, 1854:

Sibastichihjjsfmciolarin Lockiagton, Proc. U. S. Nat. Mus. 1880, 297 )

I ©33, S. serriceps Jordan & GUhevt—Trec-Jish.

Dark olive, blackish above, yellowish below; sides with about 7

oblique black cross-bands, Avider than eye, usually sharply defined, but

sometimes faint in the young; two black bands downward and back-

ward from eye; lips, mouth, front and lower part of head strongly

washed with coppery red; bases of fins with small whitish spots; fins
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blackish olis'oj crauial iicl<ie8 black. Eody robust, compressed beliiiul.

Head compressed. Mouth large, the maxillary reaching to op[)osite

middle of eye, its length 2;^ in head; jaws equal. Cranial ridges thick,

short, high and strong, covered with lax, thick skin, placed nearly in

a right line on each side; preocular, supraocular, tymi)anic, occipital,

and nuchal spines usually i^resent, the latter sometimes coalescent \virli

the occipital; interorbital space narrow, tlat, closely scaled; preorbital

rather broad; i)reopercular spines shar}); jaws naked; membranes of

spinous dorsal thick, covered with small scales. Eye small, 5 in head.

Gill-rakers short, stiff and clavate. Dorsal spines strong, rather low,

scarcely exserted, lower than the soft rays, the longest 2| in head;

second anal spines 2;^ in head, stronger than third, scarcely longer;

pectorals broad and rounded, the lower rays thickened, the tips reach-

ing vent; ventrals reaching beyond vent: caudal rounded. Peritonenm

pale. Head 3 ; depth 2i
;
pectoral 3^. D. XlIl-13; A. Ill, 5; Lat. 1.

50. L. 12 inches. San Francisco to Cerros Island, abundant south-

ward; one of the most singularly marked of the rock-lishes.

(SebasUcMlvjs aerriccps Jordan & Gilbert, Pioc. U. S. Xat. Mas. 18d0, '.iS.)

1034. S. iiigrocinctus (Ayres) J. & G.

Bright orange-red, with 5 jet-black vertical bars, overlaid with red

;

these bars comparativel}' narrow, none of them wider than eye; one

at beginning of dorsal, .extending downward on oi)ercle and scai)ular

region; a second, broader one, under middle of s])inous dorsal; a third

under posterior part of spinous dorsal; the fourth narrower, under front

of soft dorsal; the tifth under middle of soft dorsal, all of these extend-

ing on the dorsal fin; two oblique black bands from eye, downwards

and backwards across cheeks; another upwards and backwards towards

the nape; fins uniform deep orange,.anal and ventrals tii)ped with black-

ish; mouth red. Body short, deep, and compressed, <leeper than in any

of the other species; back arched. Head large, com])ressed. ]\Iouth

very large; maxillary extending to oeyond pupil, 2 in head; lower jaw

very slightly projecting, the symi)hysis not produced; premaxillary

scarcely below eye. Eye large, 4.^ in head. Cranial ridges higher than

in any other species, their spines blunt, the ridges arranged in two

nearly parallel series as in S. aerriccps, the surface of the larger ones

roughened by accessory s])inoii.s tubercles as in S. ruber; occipital

ridges very high; skin covering cranial ridges thin or obsolete, not lax;

interorbital space sparsely scaled, very narrow, its breadth a little more

than half diameter of eye, with very strong frontal ridges, which are not

covered by the scales; jaws naked; preorbital broad, a low ridge extend-
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ing along its surface and that of the suborbital; this ridge, somewhat

rough and not covered with the scales, is continuous with the short sub-

orbital stay; preopercular spines short, very blunt, the opercular spines

very strong; scapular spines moderate. Gill-rakers short and stout,

clavate, the longest nearly one-third the diameter of the eye. Dorsal

spines rather high and strong, the longest 2^ in head, about as high as

soft rays, the fin not deeply emarginate; caudal tin rounded; anal fin

high, its second spine 2J in head, higher and much stronger than the

third; pectorals broad, fan shaped, 3g in length, their base one-third

broader than the diameter of the orbit, their tips not quite reaching

tips of ventrals. Scales rough. Peritoneum white. Head 24; depth

2|. D. XIII, 15; A. Ill, 7; Lat. 1. 50. L. 15 inches. San Francisco

to Vancouver's Island, in deep water; rare southward. A large and

singular species.

{Sebastes nigrocinctHs Ayres, Proc, Cal. Acad. Sci. ii, 25, 1«59, and 217, f. 67: Sebas-

tichthi/s nigrocinctus Gill, Proc. Acad. Nat. Sci. Phila. 186-2, 278.)

359.—SCORP^NA Linnajus.

Mascacios.

{Sebastajiistes Gill : Parascorj>a?na Bleeker : Pseudoseiastes Sanvage: Pontinus'Poej.)

(Artedi; Linnjeus, Systema Naturaj, 1758: type *Scorpfp«rt j^orcHS L.)

Body oblong, somewhat compressed. Head large, not much com-

pressed, usually naked above, and armed with several series of si)inous

ridges; often with dermal flaps. Mouth large, with bands of villiform

teeth on jaws, vomer, and palatines. Scales mostly ctenoid, of mod-

erate size, often with skinny flaps. Dorsal fin Avith 12 stout sjunes;

anal with 3 spines, the second commonly the longest; pectorals large,

rounded, the base usually ])rocurrent; the upper rays divided, the lower

simple in all our species; ventrals inserted behind pectorals. 'No air-

bladder. YertebmB 10 + 14. Species numerous in the tropical seas;

fishes of singular forms and bright colors; the variation in squamation

and armature is very great, but if the group be further subdivided,

some characters other than those hitherto suggested must be taken.

The intergradation of the species of Scorpccna and Sehastodes is very

perfect. The greater number of dorsal spines and of vertebrae afford

the only characters known to us by which Sebastodes may be distin-

guished from Scorpxna. {(T/.op-aiya, the ancient name of Scorpcvna

scrofa, from ay.opTzui^^ scorpion, in allusion to the dorsal spines, which

inflict a very painful sting-like wound.)
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a. Cheeks, operclos, breast, and usually top of head scaly; no pit at the occiput;

aspect of Sebnstodcs. (/'<>»</««» ** Poey. )

h. Dermal flaps uone
;
pectoral liu uot i)iocurreut; uo exoccipital spiues.

1035. S. dactyloptera. De la Roche.

Color delicate scarlet red, the opercle and dorsal fin somewhat

mottled with brownish. Body not much elevated, little compressed,

the tail slender. Head large, little compressed ; cheeks, opercles, and

occipital region well scaled ,• no dermal flaps anywhere ; suborbital stay

strong. Mouth rather large, with teeth as usual on jaws, vomer, and

palatines; lower jaw not projecting; maxillary extending to beyond

l)upil. Suborbital with a narrow raised smooth ridge, which ends in a

spine at the base of the stay
;
preorbital narrow, its edge slightly spi-

nous; interorbital space narrow, with two parallel raised ridges and a

deep groove. Cranial ridges short, sharp, about as in Sebastodes rosa-

ccits; preocular, supraocular, postocular, tymi)anic, occipital, and nu-

chal spines present; suprascapular spines sharjj; no exoccipitals; oper-

cular spines moderate; preopercular spines sharp, the second longest.

Eye very large, 3 in head. Jaws naked. Gill-rakers rather long and

slender. Pectoral very narrow for a Scoiyama, the rays not procurreut

below nor thickened, reaching anal; ventrals small, reaching past vent;

anal small and low, its second spine a little stouter but not longer than

third; dorsal low, little emarginate, the spines slender. Scales ctenoid,

regularly arranged ; uo accessory scales. Head 3|^ ; depth 2 1. D. XII

12; A. Ill, 5; Lat. 1. 43. Deep water off Chesapeake Bay; described

from a specimen lately taken by the U. S. Fish Commission. It is pro-

visionally identified with S. dactyloptera, of the Mediterranean and Ma-

deira Islands, but it is i)robably a species distinct from the latter,

although closely related.

(De la Roche, Ann. Mua. xiii, 1809, pi. 22, f. 2: Sehasics daetylopterus Gunther, ii,

99: Sebastes irnpirialis C. & V. iv, 3156.)

aa. Cheeks, opercles, and top of head naked; dermal flaps present; pectorals pro-

cun'cnt, a quadrate pit at the occiput. (Scorpwita.)

c. Breast scaly. {Parascorpoina Bleeker.)

1036. S. g^uttata. Gird.

—

Scorperte; Scorpion; Sculpin.

Brown, irregularly mottled and blotched with rosy purplish and pale

olive ; opercles and cheeks, a bar behind eye, and 5 or G large blotches

at base of dorsal, purplish; head, back, and sides with many small

* Poey, Memorias Cuba, ii, 172, 1860 : type rotUinus cantor I'oey. (Latin, ponn, bridge;

"si l'id(5e d'lin ])ont lorm6 par les trois j)remiers sou.s-orbitaires pent coni enter les

(fityinolof^istes j'cu serai bien aise; j'ai d6ja dit que les noms Ics plus savauts ue sout

pus les meilleurs." Poey.)
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round dark olive spots ; belly unspotted; thoracic region pink; spinous

dorsal blackish, its middle part with many roundish pale spots, forming

a continuous stripe, besides smaller black spots; caudal and jiectoral

with vertical bars of dark and pale spots; soft dorsal and anal spotted;

ventrals pinkish, little spotted; jaws and branchiostegals yellowish,

more or less mottled ; axil pale, with round dark spots. Body robust,

little compressed; interorbital space not very deeply concave; a pit at

the vertex in front of occipital ridges, much broader than long. Mouh
very broad, little oblique, the lower jaw included ; maxillary 2|- in head,

reaching posterior margin of orbit. Gill-rakers very short, broad, com-

pressed. Cranial spines bluntish, high; preocular, supraocular, post-

ocular, tympanic, occipital, nuchal, and exoccipital present, besides a

bifid spine between the exoccipital and orbit; upper preopercuiar spine

longest; opercular spines not large; suprascapular spines 3, knife-like;

suborbital region without pit, but with a bony carina on which are

2 or 3 bluntish spines. Head naked; breast, and region before pec-

torals, covered with small imbedded scales (with exception of opercular

flap); anterior margin of x>reorbitals, margin of preopercle, and nostrils

with skinny flaps; 1 or 2 rather small flaps above eye, besides several

smaller ones on various parts of the head. Scales small, nowhere dis-

tinctly ctenoid; nearly every scale on the upper parts of body with a

small membranous flap. Dorsal spines high, higher than the soft rays,

the longest 2^ in head; second anal spine longest and much the strong-

est, 3 in head; pectoral very broad, short, and rounded, its lower rays

procurrent, its tip reaching beyond the ventrals to vent, its base more

than ^ head, its length 3J in body; caudal rounded. Peritoneum white.

Head 2f ; depth 3. D. XII, 10; A. Ill, 5; Lat. 1. 30 (tubes) ; 50-60 scales.

L. 12 inches. Coast of California, from Point Concepcion southward;

very abundant.

(Grd. Proc. Acad. Nat. Sci. Pliila. 1854, 145 ; Grd. U. S. Pac. R. R. Surv. Fish. 77, pi.

17: Sehaskqjistcs guitatus Gill, iu Street's Bulletin, U. S. Nat. Mus. vii, 1877, 62.)

1037. S. pSusnieri Blocli.

—

Eascacio.

Olive brown, excessivelj" marbled with silvery and reddish; fins pro-

fusely variegated ; caudal barred with brown and silvery; a dark blotch

on spinous dorsal, between the 6th and 7th spines; axil black, with

white spots. Body short and thick. Head irregular in form, with nu-

merous grooves and pits, and many fleshy slips; a large deep pit below

the eye, betw^een it and the front of suborbital stay; supraocular flap at

1
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least as high as eye; large flaps on prcoibital aud edge of preopercle,

preocular, supraocular, tympanic, coronal, occipital, nuchal, and exocci-

IJital spines present; a deep i)it behind coronal spines, as loni:" as broad;

preopercular and opercular spines moderate, bluntisli, suborbital stay

prominent, with 3 or 4 sharp spines; a few scales on preopercle and

opercular flap; head otherwise naked; maxillary reaching to behind

eye, not quite half head; lower jaw included; breast covered with small

imbedded scales ; scales of body large, not ctenoid, flrm, many of them

with membranous flaps; lateral line with a series of fleshy flaps. Dor-

sal low, the highest spine 2f in head, somewhat lower than the soft rays;

.

l^ectorals very broad, procurrent, reaching about to front of anal lin;

second anal spine very robust, 2f in head, much larger than third.

Head 2J in length; depth 3. D. XII, 10; A. 111,5; Lat. 1. 25 (rows

of scales); about 40 i^ores. West Indies and both coasts of Mexico;

occasional northward. Here described from specimens from Mazatlan,

Mexico.

(Bloch. Nya. Handl.Stockh. x, 234, 1789; Bloch.& Sclineider, 1801, 194: Seorjuena biifo

C. &. V. iv,306; Giiutber, ii, 113: Scorpcena rascacio Poey, Syuops. Pise. Cubeus. 303.)

CO. Breast naked.

103§. S. porcMS l^inn.— Pig-foot.

Reddish brown, much mottled above with darker, and dotted with

black; much less A^ariegated than in *S'. plumieri; usually a black blotch

on posterior half of spinous dorsal. Body oblong, compressed; back

somewhat elevated, highest at origin of spinous dorsal; suborbital stay

close to eye, without anj^ pit between it and the eye; supraocular flap

broad, a little lower than eye; no flaps on posterior edge of preop-

ercle, four on occipital region, few along lateral line; preocular, supra-

ocular, tympanic, occipital, exoccipital, and nuchal spines present; a

pit before occipital spines; opercular and preopercular spines short;

maxillary reaching posterior margin of orbit. Scales present on post-

ocular region and upper part of preoj^ercle; scales on body somewbat

regularly placed; breast naked. Fins high; pectorals much less pro-

current at base than in 8. plumieri, reaching beyond tips of veutrals,

which reach aniil; spines slender, the second anal slender, little longer

than third. Gill-rakers short and thick. D. XIII, 10; A. Ill, 5; Lat.

1. 40. Southern Europe; a specimen said to have been sent to Cuvier

from New York.

(Linu. Syst. Nat. ; C. «& V. iv, 300; Guuther, ii, 107.)
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360.—SETARCHES Johnson.

(Johnson, Proc. Zoiil. Soc. Lond. 1862, 11: type Seiarclies giintheri Johnson.)

As here understood, this genus ditfers from Scorpcena in having less

than 12 dorsal spines and the scales cycloid, without skinny flaps.

Deep-sea fishes. Our species differs from 8. gUnfheri in the possession

of but ten dorsal spines instead of eleven. (Etymology not obvious.)

1039. S. pacBiiatus Gooile.

Body stout and deep. Fins high; vertical fins inserted well back,

the paired fins well forward. Interorbital width half the length of the

upper jaw, about equal to the orbit. Eye moderate, nearly 4 in head.

Scales comparatively large, regularly arranged, cycloid, with concentric

furrows and no dermal flaps. Cranial ridges developed about as in Se-

bastes. Preopercular spines very long; caudal truncate. Pectoral fin

long, 21 in body. Head 2^; depth 2f. B. X, C + ; A. Ill, 6. [Goode.)

Deep water off Rhode Island; known from a young specimen.

(Goode, Proc. U. S. Nat. Mus. 1880,-480.)

Family CVII («).—COTTID^.

{The Sculjnns.)

Body moderately elongate, fusiform or compressed, tapering back-

ward from the head, which is usually broad and dejiressed. Eyes

placed high, the interocular space usually narrow; a bony stay con-

necting the suborbital with the preopercle, usually covered by the skin;

upper angle of preopercle usually with one or more spinous processes.

Teeth equal, in villiform or cardifonn bauds on jaws, and usually on vo-

mer and palatines; i)remaxillaries protractile; malillary without supple-

mental bone. Gills 3^ or 4; slit behind the last gill small, or obsolete;

gill-rakers short, tubercle-like or obsolete; gill-membranes broadly con-

nected, often joined to the isthmus. Body naked, or variously armed with

scales, prickles, or bony plates, but never uniformly scaled. Lateral line

present, simple. Dorsal fins separate or somewhat connected, the spines

usually slender, the soft part elongate; caudal fin separate, rounded;

anal fin similar to the soft dorsal, without sx^ines; i^ectoral fins large,

with broad procurrent bases, the rays mostly simple, the upper some-

times branched; ventrals thoracic, rarely entirely wanting, the rays usu-

ally less than 1, 5. Pseudobranchife present, at least in all our species.

Pyloric cceca usually in small number (4-8); air-bladder commonly

wanting. Genera about 40; species about 150, mostly of the rock pools
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and shores of uorthern regions ; many species found in fresli waters.

The grouj), as here understood, comprises a considerable variety of

forms, and is very difiticalt to define, as it grades into the LiparidkUe

on the one hand, and into the Scorpccnidw on the other. Most of the

species are of small size and singular aspect, aiul none are valued as

food. Tbe genera have been probably too much multiplied, and sev-

eral of them can be only provisionally accepted.

{Triglidw, group Cottina, pt.; groui) Scoiyanina, part, Giintbcr, ii; family Psychro-

liitidw Giinther, iii, 51G, 517.)

a. Spinous ilorsal longer thau soft part, of more than 14 spines. {Hemitripterinm.)

b. Spinous dorsal deeply notched, the anterior spines highest; skin rough, with
prickles and tubercles; teeth on vomer
and palatines

;
gill-membrane free from

isthmus; no slit behind last gill.

Hemitriptkkus, 361.

aa. Spinous dorsal shorter than soft part, of less than 13 spines,

c. Ventral tins wanting. {Ascelichthyince.)

d. Skin naked; no slit behind fourth gill; gill-membrane free from isthmus;

teeth on vomer and palatines.

ASCELICHTHYS, 362.

cc. Ventral fins present.

e. Spinous dorsal little deA^eloped, continuous with the soft dorsal, the spines

slender, concealed in the loose naked
skin; gill-membranes broadly joined to

the isthmus; no slit behind last gill.

{Psychrolutinoe.)

f. Vomer and palatines toothless Psychrolutes, 3()3.

ff. Vomer with teeth Cottunculus, 364.

ec. Spinous dorsal not concealed.

g. Gill-openings extending below at least to the base of lowest pectoral

ray. (Cottinne.)

h. Slit behind last gill obsolete*; vomer with teeth,

i. Gill-membranes broadly united to the isthmus, not forming a fold

across it ; head feebly armed
;
palatine teeth few or none.

UUANIDEA, 366.

ii. Gill-membranes free from isthmus, or else forming a broad fold

across it; lu^ad well armed.

j. Palatine teeth well developed; body usually more or less

scaly ICKLUS, 365.

jj. Palatine teeth none; body without true scales Cottus, 367.

hh. Slit behind last gill evident.

k. Vomer without teeth; preopercular spine with antler-like pro-

cesses; gill-membranes forming a fold

across isthmus.. .Gymnacaxthus, 368.

M. Vomer with teeth.

{. Skin not hispid, t

* A round pore in some species of Cotius.

t Partly villous in Triglopa.
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m. Palatine teeth noue.

n. Gill-membraues more or less joined to the isthmus, some-

times forming a fold across it.

0. First dorsal spine not elevated.

J). Preorbital strongly cavernous; intestinal canal

short ; spines of head short ; fresh

water Triglopsis, 369.

]ip. Preorbitallittle canveruous; iutestial canal short;

spines of headlong; marine. (Subgenus

Oncocotfus) CoTTUS, 367.

PI)}}- Preorbital not cavernous; intestinal canal elon-

gate; lateral line with a series of large

bony plates Enophrys, 370.

00. First dorsal spine elevated; skin perfectly smooth;

intestinal canal short. .Liocottus, 371.

nn. Gill-membranes free from isthmus ; sides below with

oblique series of minute prickly scales;

series of plates along back and along

lateral line Triglops, 372.

mm. Palatine teeth present.

q. Gill-membranes joined to the isthmns, sometimes

forming a narrow fold across it.

r. Skin jierfectly smooth
;
preopercular spine with

antler-like processes; spinous dorsal

short, entire Leptocottus, 373.

rr. Skin with bands of rough scales
;
preopercular

spine simple; spinous dorsal long, emar-

ginate Hemilepidotus, 374.

qq. Gill-membranes entirely free from the isthnuis.

8. Sides of back with a baud of rough scales;

ventral fins very long, armed with setaj.

Melletes, 375.

8S. Sides of back without band of scales.

(. Veutrals I, 5 ; spinous dorsal long.

SCORPJDNICHTHYS, 376.

tt. Ventrals I, 3 ; si)inous dorsal short.

Oligocottus, 377.

U. Skin everywhere rough with villiform prickles; first dorsal

elevated in front; head small, with ver-

tical cheeks.

M. Gill-membranes free from the isthnms;

veutrals small Blepsias, 378.

MM. Gill-membranes united to the isthmus;

ventrals well developed.

Nautichthys, 379.

gg. Gill-opening restricted to the space above the upper edge of the base

of the pectoral; skin everywhere with
bifid or trifid prickles. {IlhampJiocot-

tir.ae.)

V. Snout produced ; mouth very small ; no
teeth on vomer or palatines; head ele-

vated, with two bony ridges.

Rhamphocottus, 380.
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361.—HEITIITRIPTEKUS Cuvicr.

Sea Ravens.

(Cnvicr, Rfegne. Anim. ii, 1829, eel. 2: type Hemitripferns americanus C. & V.)

Body moderately elongate, scaleless, but the skin covered with prickles

and bony iirotuberances of various sizes and forms. Head large, with

numerous bony humps and ridges and fleshy slips above; orbital rim

much elevated, the iuterorbital space deeply concave; a depressed

area at the occiput, behind which are two blunt spines on each side.

Mouth very wide
;
jaws, vomer, and palatines with broad bands of

teeth; no slit behind last gill; gill-membranes broadly united, free

from the isthmus; preopercle with stout, blunt spines; suborbital stay

very strong, forming a sharp ridge. Spinous dorsal much longer than

the soft part, of 15 to 18 spines, of which the first two are the highest,

and the fourth and fifth shorter than the succeeding ones, the fin thus

deeply emarginate; pectoral fins very broad, much procurrent; ven-

trals I, 3. Large fishes of singular apjiearance, inhabiting the Korth

Atlantic and Pacific. (^//T, half; rp£i<;, three; -zepd'^, fin.)

1040. H. aanci'icausis (Gmelin) Ciiv. & Val.

—

Sea Raven.

lieddish brown, marbled with darker brown, and much variegated;

yellowish below; fins variegated with light aud dark. Body villous,

the prickles enlarged and tubercle-like along back and lateral line;

nasal spines strong; supraocular ridge much elevated, with dermal

flaps and two blunt spines; two i)airs of fleshy slips on nasal bones,

and two on sui)raocular ridges; smaller cirri on maxillary, on i)reor-

bital, and several on lower jaw; interocular space very deeply concave;

two blunt occipital spines on each side, outside of which are two or

three others; opercle small, with a bony ridge; preopercle with two

blunt spines, below which are one or two others; lower jaw slightly

projecting; maxillary reaching beyond eye, about half head; pectorals

nearly reaching anal; highest dorsal spine If in length of bead, as

long as caudal; ventrals reaching half way to anal. Head 2f ; depth

33. D. IV, XII-I, 12; A. 13; Lat. 1. 40. Atlantic coast of America;

chiefly northward from Cape Cod.

(Scorpcena americana Ginel. Syst. Nat. 1788, 1220: Cofhis acc^ZtaH Walbaum, Artedi

Pise. 1792, 392; Cuv. & Val. iv, 268; Gunther, ii, 143: IlemUriptcrus acadianus Storer,

Hist. Fish. Mass. 35.)
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1041. H. cavifrOBJS Lock.

Very similar to the preceding, but with the upper surface of the head

more uueveu, the coucavity of the interocular area more marked, and

the dorsal fin with more spines. Head equalling depth, about 3^ in

total length with caudal. D. IV, XlV-13; P. 20 5 V. I, 3; A. 14; Lat.

1. 44. L. 16 inches. Kodiak, Alaska; perhaps not distinct from the

preceding.

(Lockingtou, Proc. Acad. Nat. Sci. Phila. 1880, 233: 1 Cotius villosus Pallas, Zoogr.

Ross.-Asiat. iii, 129, 1811.)

362.—ASCEI^ICMTMYS Jordan & Gilbert.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 264: type Ascelichthys rhodorus Jor. &
Gilb.)

Body plump, fusiform, tapering backward, covered with loose smooth

skin; head broad, depressed, its upper surface evenly and weakly con-

vex; a hooked preopercular spine; no nasal spines; a supraorbital cir-

rus; teeth on jaws, vomer and palatines; no slit behind fourth gill; gill-

membranes broadly united, free from the isthmus; spinous dorsal low;

the spines slender, almost concealed in the membrane; pectorals broad;

ventral fins wanting. Small fishes of the rock pools of the North Pacific.

(«, I)rivative; <tz£Aoc, leg; j/^wr, fish.)

1042. A. rhodorws Jor. Sc Gilb.

Dark olivaceous, sometimes with saddle-like pale blotches; lips rosy;

spinous dorsal dusky, edged in life with bright crimson; other fins

dusky, edged with paler, the pectoral slightly barred. Head low,

rounded anteriorly; maxillary reaching to posterior border of eye. oSTo

scales, prickles, or barbels anywhere, except a fringed cirrus over the

eye; preopercle with a short, simple, strongly hooked spine; spines

diiected downwards and forwards on subopercle and interopercle; lat-

eral line continuous. Dorsal fins connected by membrane, the spines

low, weak, nearly uniform; soft dorsal nearly twice as high as spinous;

pectorals about reaching vent. Head 3; depth 5. D. IX-19; A. 15;

P. IG. L. 5 inches. Pacific coast; Sitka to Cape Mendocino; abundant

among rocks between tide-marks.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 2(34.)

363.—PSYCHROLiUTES Gunther.

(Giiather, Cat. Fish. Brit. Mus. iii, 516, 1861: type Fsychrolnies paradoxus Gtluther.)

Body tadpole-shaped, tapering from the head to the very slender tail,

covered with very loose, naked, movable skin. Head large, depressed,
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flattisli above; suout obtuse, rouuded ; iuterocular space very broad,

concave, tlie ocular ridges obsolete; lower jaw projecting; maxillary

entirely aduate to the skin of the preorbital; jaws Avith bands of villi-

forui teeth; no teeth on vomer or palatines; no spines or cirri about

the head; suborbital ;stay narrow, not reaching" i)reopercle. Gill-mem-

branes united to the isthmus; gills 3i, no slit behind the fourth.

Branchiostegals 7. Fins connected; spinous dorsal of short, slender,

flexible si)ines, imbedded in the skin and scarcely visible; soft dorsal

short, the rays close together; anal low; caudal separate; pectoral fins

long, with a broad, procurrent base. Veutrals rather long, I, 3, close

together, distinct, the base adnate to the body. Small fishes, closely

resembling LiparkUda', from which group they are distinguished by

no character of much importance. {tjtuxpoAouzrjq, one who bathes in cold

water.)

1043. P. paradoxus Gtbr.

Dusky, pale below; sides of head with round pale spots (mucous

pores); top of head with dark obscure streaks. Body almost fusiform,

tapering from the shoulders to the very slender tail. Head very large,

depressed, its bones thin; iuterocular space two-fifths length of head.

Mouth large, the maxillary extending to below posterior margin of eye;

premaxillary on the level of pupil; two blunt tubercles behind eye; no

spines about head; processes of premaxillary very prominent; isthmus

broad. Dorsal long, the spines separated by an emargination from the

soft rays, the spines very slender, weak and wide apart, enveloped in

thick skin; soft rays close together, much higher than the spines;

caudal short, rounded; anal fin similar to soft dorsal, but lower; veu-

trals about half as long as the pectorals, their rays about I, 3. Head

2f; depth U. D. VIII-0; A. i); C. 12; B. 7. Xorth Pacific; this

description taken from a specimen examined by us from Kodiak; the

original type from the Gulf of Georgia.

(Guntlier, iii, 51G.)

364.—COTTUNCIJLUS Collett.

(Collett, Norgcs Fisko, 1875, 20: type Cottunculue mia'opa Collett.)

Tadpole shaped, the head extremely large, the body tapering rapidly

from the shoulders to the slender tail; mouth rather large, terminal,

oblique, the jaws about equal; villiform teeth in the jaws; a double

patch on vomer; no teeth on the palatines; no spines on the head, the

tubercular surface of the skull covered by skin } skull thin, its bones
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not firm. Gills 3J, no slit behind the last arch
;
gill-membranes broadly

joined to the isthmus, their union extending to above the lower edge of

the base of the pectorals. Pseudobranchife very small; no cirri, scales,

or prickles; the skin thin and movable, smooth, or roughened with small

warts. Spinous dorsal little developed ; the two fins usually continu-

ous ; spines very slender, flexible, imbedded in the skin
;
pectorals short,

procurrent below; ventrals very short, well separated, their rays 1,3;

caudal rounded. Deeper parts of the Atlantic; very closely related to

PsycJirohites. (A diminutive of Cottus.)

1044. C unicrops CoUett.

'

Pale, with three broad duskj' cross-bands on body and fins, one on

head, one through spinous dorsal and pectoral, one throhgh second

dorsal and anal, besides a small band at base of caudal. Head very

large, its length, breadth, and d^pth nearly equal; the greatest depth

at the na]De; four bony tubercles on top of head and some at the sides,

all covered by the skin; lower jaw included; maxillary extending to

below the middle of the eye, which is equal to the snout, and about 4^

in head; suborbital stay and the roughish edge of the i)reopercle both

covered by smooth skin; chin and iireorbital with pores. Skin every-

where thin, somewhat movable, its surface roughened by small blunt

warts. Dorsal fin continuous, the feeble spines lower than the soft

rays; pectorals barely reaching anal; caudal long. Head 2f ; deptli 3^.

D. VI-IO; A. 10. L. 8 inches. Deep water off the coasts of Norway

and of Ehode Island; lately taken by the United States Fish Commis-

sion. The specimens here described by us difier somewhat from Col-

lett's description, but the verj' small size of the original types may per-

haps account for the discrepancies.

(? Collett, Norges Fiske, 1875, 20, pi. 1; Goode, Proc. U. S. Nat. Mus. 1880, 479.)

1013. C. tOB'VMS Goode.

Color yellowish, the fins all dusky; no cross-bars. General form and

appearance of C. microps, but the head still larger, and the skin per-

fectly smooth, very thin, loose, and movable as in Llparis. Tubercles

on head stronger, more numerous, covered by skin, but more spine-like,

the bones firmer; spinous dorsal still feebler and more concealed.

Head 2^; depth 3 J. D. VII-14; A. ca. 15. L. 6 inches. Deep water

ofl" the coast of Ehode Island ; lately taken by the United States Fish

Commission.

(Goode, Proc. U. S. Nat. Mus. 1880, 479; name only.)
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365.—ICEL.IJS Kroyer.

(Krijyer, Naturliist. Tidsskr. i, 253, 1844: type Icehis lamatun Kroyer.)

Body fusiform, naked, or variously covered with rough scales or

plates, which are permanent and alike in both sexes; skin otherwise

smooth. Mouth rather large; teeth on vomer and palatines. Head

naked or scaly, usually with cirri
;
preopercular spine hooked, branched,

or forked. Gill-membranes broadly united, free from the isthmus; no

slit behind fourth gill; ventral rays I, 3. North Atlantic and Pacific;

the species diflering greatly in appearance and armature. {stxeXob, re-

sembling.)

* Skin more or less scaly.

a. Spinous dorsal uot emarginate.

b. Top of liead aud interorbital area convex and nearly smooth; liead naked.

(Artedlus'^ Girard.)

1046. I. Sateraais (Grd.) J. & G.

Dark clear olive-green ; head reddish-shaded, the back with sharply

defined cross-blotches, alternately dark olive and pale; lower half of

sides usually with numerous small pale spots; belly bluish; fins barred

with diiferent shades of olive, reddish brown, and black; northern spe-

cimens with a black spot on the front of the spinous dorsal; below it

a scarlet crescent, bordered with yellow. Body rather slender, little

compressed. Head long and Ioav, less deep than in the other species;

occiiiital region almost flat; interocular space much narrower than the

eye. Eye shorter than snout, nearly 5 in head; skin of head every-

where perfectly smooth, its upj^er surface with numerous small con-

spicuous pores, and many slender small cirri; no distinct supraorbital

cirrus, and no occipital ridges; nasal spines small. Mouth very large,

the jaws nearly equal, the maxillary extending to below the posterior

edge of the eye, its length about half that of the head; preopercular

spine very small, covered with the skin, forked at tip. Dorsal band of

scales narrow, of about 8 rows anteriorly, 2 or 3 posteriorly. Lateral

line anteriorly, with small cirri. Dorsal spines very slender, the first

two shorter than the others; pectorals reaching front of anal. Head

23; depth 5. D. IX-16; A. 13; V. I, 3; scales about 28 in a longitu-

* Girard, Proc. Acad. Nat. Sci. Phila. 1856, 134: type Scorpwnichthys lateralis Girard.

Dedicated to Pctrus Artedi, the "fatlier of Iclithyology," the ablest student of fishes

before Cuvier.

Bull. Nat. Mus. No. IG 44
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diual series. L. 5 inches. Eock-pools; from Piiget Sound to Sau Luis

Obispo; not common.

(Scorpwnichthys lateralis Grd. Proc. Acad. Nat. Sci. Thila. 1854, 145: Artedius lateralis

Girard, U. S. Pac. R. R. Surv. Fish. 70: Artedius lateralis Gunther, ii, 174.)

hb. Top of head uneven; interorbital area concave.

c. Head with stellate scales above.

1047. I. BiotospilotMS (Grd.) J. & G.

Olivaceous, often tinged with purplish, and much variegated; a black

bar at occiput; another from middle of spinous dorsal to the axil; one

under front of second dorsal extending obliquely forwards ; one under

posterior part of second dorsal ; one on caudal peduncle; bars and in-

terspaces everywhere finely reticulated and mottled ; lower parts dusky,

with brassy tinge, often with dark reticulations around whitish spots;

branchiostegals blackish, with yellow tinge; fins all variegated, the

lower fins generally dusky; a black spot ocellated with orange between

first and second dorsal spines, sometimes a duller one between third

;and fourth; a large black spot between sixth and eighth spines. Head

short and broad, its vertex depressed; nuchal region with a cross-ridge,

in front of which is a quadrate depression; two blunt tubercles behind

each eye, armed at tip with small spines; behind these two others with-

out spines, on the occipital ridges; each of these spines with a small

oirrus; a small cirrus above posterior part of eye; a minute one on the

maxillary; interorbital space deeply concave, the supraocular ridges

elevated. Eye very large, 41 in head. Mouth moderate, broad, the

maxillary extending to beyond the pupil, its length nearly half that of

the head; suborbital stay strong; preopercle with a strong process,

l3ifid at tip, and with one or more upward-directed spines; below this

three blunt serrated processes or multifid spines; vertex, temporal re-

gion, interorbital space, and opercles covered with small, detached,

stellate scales, strongly spinous at their edges; these smaller than the

scales of the dorsal band. Head 2^; depth 4|. D. IX-15; A. 11 or

12. L. 10 inche^s. iS^orthern specimens represent a marked variety,

the color paler, the head more scaly, and the edge of the preopercle

without serrated processes. D. IX-17; A. 12. Pacific coast; abun-

dant at Santa Barbara and in Puget Sound; not found in rock-pools.

{Cahjcilejndotiis lateralis Ayres, Proc. Cal. Acad. Sci. 1856, 77: Artedius nofospilotus

Grd. Proc. Acad. Nat. Sci. Phila. 1856, 134, and U. S. Pac. R. R. Surv. Fish. 71
:
Artedius

noiospilotus Giiuther, ii, 174.)

cc. Head without developed scales.

d. Upper preopercular spine hooked, bifurcate. (ZceZwa.)
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104§. I. Iiamatus Kriiyer.

Yellowish, with many brown spots. Head large, naked; upper pre-

opercular spine small, hooked u^iwards, bifurcate; 3 spines below it, tv,o

of them hooked upwards; two blunt occipital spines; vertex depressed.

Skin of body above with warty scales and small prickles; some rows of

bony scales from ueck to base of caudal; a series of tubercles along

lateral Ime; sides of body with scattered scales; interocular space

very narrow, its width 4 in eye; dorsals separated; pectorals shorter

than head; no air-bladder; gill-membranes broadly joined, free from

isthmus; no slit behind last gill. D. IX-20; A. 16; V. I, 3. Algetic

Seas, Alaska to Spitzbergen.

(Kroyer, Naturhist. Tidsskr. i, 1J53, 1844; Giiuther, ii, 172.)

dd. Upper preopercular spine long, with 5 hooked processes.

1049. I. qMacli'iscB'flatMS (Lockingtou) J. & G.

Pale olivaceous, somewhat mottled; lateral line with dark blotches;

branchiostegal region black in the males; a black bar at base of

caudal; a black spot at front of spinous dorsal, and one at tip of the

last spine; pectorals with a dark spot at base; other fins olivaceous,

little variegated. Body slender, little compressed, tapering from the

shoulders to the slender tail. Mouth moderate, the maxillaries reach-

ing about to middle of pupil; a pair of ridges on the occiput, each

ending in a spine, the space between them concave; interocular space

very narrow, grooved; upper preopercular spine very long, armed with

about 5 hooks, all but one directed upwards; below this three sim])]e

spines. Head naked or very nearly so, with conspicuous mucous pores

above and a few minute cirri. Dorsal tins separated; pectorals broad,

about reaching anal; ventrals very small. Lateral line with a series of

spinous jilates; above it along the ba(;k a double series of spinous

plates placed at an angle, the upper plates with the free edge down-

ward and backward, the lower plates with the free edge upward and

backward; this band composed of a single series before and behind,

and not extending around the dorsal in front; skin otherwise perfectly

smooth. Head 31; depth 5.4. D. VIII-13; A. 12; V. I, 3. L. 3 inches.

Deep waters ofif San Francisco; locally very abundant.

(Artediits qnadriseriatus Lockington, Proc. U. S. Nat. Mus. 1879, 330.

)

aa. Spinous dorsal fin deeply cmarginate; head scaly. {Chiionotus'' Lockingtou.)

* Lockington, Proc. U. S. Nat. Mus. 1881, 141 : type Chitonotua megacephalua Lock.

(xir<i>v, a rough cloak; v&>ro?, back.)
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1050. I. luegacephalMS (Lock.) J. & G.

Color pale olivaceous with darker cross-bars; fins in the male, black-

ish; ventrals and anal whitish, unmarked; eye dusky above. Body

fusiform; head long; eyes large, separated by a very narrow, slightly

concave interorbital space; mouth large, the maxillary extending to

posterior border of eye; i^reopercle with a strong process armed

with 3 or 4 upward-directed and 1 horizontal point; belo\!r this 3 other

spines; two or three spines close behind eye on each side; two occipital

ridges, endiug in spines, the space between tliem concave; top of head,

interocular space, snout, upper part of opercle, and a narrow belt close

under the eye covered with rough scales; lateral line with a series of

quadrate plates, their upper and posterior edges strongly serrate, the

lower and anterior edges imbedded; above these the back is evenly cov-

ered with smaller scales, the lower and anterior part of each scale im-

bedded, and the upper edge strongly toothed; 5 to 8 rows of these

scales; a narrow naked area at base of dorsal. Dorsal spines slender,

the first usually longer than head, reaching past front of soft dorsal

when depressed; the second and third spines progressively shortened;

the 4th higher than third, the membrane between third and fourth deeply

emarginate; second dorsal high; i)ectorals reaching past front of anal;

ventrals to vent; anal papilla very large; no conspicuous cirri. Head
2a

; depth 5^-. D. III,VII-15; A. 15; V. I, 3; Lat. 1. 38. L. 6 inches.

Off San Francisco, in deep water, locally abundant; possibly a variety

of the next.

{Chitonotus mefiacepliahis Lockington, Proc. U. S. Nat. Mus. 1881, 141.)

1051. I. pBigetlensis (Steind.) J. & G.

Coloration of the preceding. Body slender, stouter than in I. mepa-

cephalus; head shorter and broader; the mouth also shorter, the maxil-

lary not reaching posterior margin of eye; interorbital space extremely

narrow, narrower than in I. megaceplialus ; squamation and armature of

head and body precisely as in I. megacephalus. Dorsal lower than in I.

tnegacephalus, the first dorsal less deeply notched; the first spine little

higher than the second, its tip not reaching to the end of the fin, its total

length less than half that of the head ; soft dorsal high, higher than first

dorsal spine. Head 3; depth 4f. D. Ill, VII-15; A. 15; V. I, 3; Lat 1.

37. L. 6 inches. Puget Sound.

{Artedius pugettensis Steindachnev, Ichth. Beitriige, v, 133.)
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**Skin uakecl, smooth.

1052. I. *iiiiciiiatus (Reinh.) Kroyer.

Olivaceous, mottled and barred with darker, above aud on fins. Head

broad; lower jaw included
f

i)alatiue teeth well developed; maxillary

extending to opposite middle of pupil. Eyes very large, separated by

41 narrow ridge; occiput with two blunt ridges, in front of which the

vertex is concave; upjier preopercular spine large, strongly hooked

upward, more than half length of eye; downward-directed spine on pre-

opercle long and sharp ; skin perfectly smooth. Pectorals reaching front

of anal; spinous dorsal rather high; vent midway between snout and

middle of caudal. Head 3; depth 4|. D. VlII-13; A. 11. L. 4 inches.

Cape Cod to Greenland, in deep water; abundant.

(Cottns uncinatun Reinh. Vid. Se.lsk. Natur. og Math. Afhaiull. 1833, 44: Centrklerm-

ichthys uucinatus Giinther, ii, 172: leelua tincmatus Kroyer, Natnrh. Tidsskr. 1844, '253.)

1053. I. (?) bicornis (Reinh.) J. & G.

Occiput with two acute i)oints ; four preopercular spines, the upper-

most of which is bifurcate. Skin not described. D. VIII-15; A. 14.

Greenland. ( Giinther.

)

(Coftus bicornis Reinh. Videiisk. Selsk. Natur. og Math. Afh. viii,lxxsv: Cetitriderm-

ichtliys bicornis Giinther, ii, 172.)

366.—URANIDEA Dekay.

Miller^s Thiimhs.

{Cottns aud Cottopsis Girard.)

(Dekay, New York Fanna, Fish., 1842, 61: type Uranidea quiescens Dekay= Co/f««

gracilis Heckel.)

Fresh-water sculpins. Body fusiform. Head feebly armed, the pre-

opercular spines covered by the skin; skin smooth or very nearly

so; villiform teeth on jaws and vomer, none on palatines. Gill-

openings separated by a wide isthmus, over whicti the membranes do

not form a fold; no slit behind fourth gill. Branchiostegals 6. Dorsals

nearly or quite separate, the first of 6-9 slender spines; ventral s I, 3,

or I, 4. Fishes of small size, inhabiting clear waters in the northern

parts of Europe, Asia, and America. The species are extremely nu-

* This species should form the type of a distinct genus if the current genera of this

group are to be recognized. The .Japaueso genus Centridermichthtjs Rich, to which
this species and many others of our Cottoids have heen reforrcd, iliffers from /. iinci-

nalus in having the slit behind the last gill developed, aud the gill-membrunos fully

united to the isthmus.
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merous, and are very difficult to distinguish, all being very similar in

form and coloration. The relations of this genus to Coitus are very

close, {uupa'^e;^ the sky ; eidui^ to look.)

a. Palatines with teeth; ventrals I, 4 (except in 1059).

h. Preopercul.ar spine large, strongly hooked; skin ahove with coarse prickles.

{Tauridea* Jordan & Rice.)

1054. IT. spilota Cope.

Olivaceous, finely speckled and mottled with darker; belly white;

fins mottled. Body contracted at front of anal, subterete posteriorly.

Head very broad and flat; no occipital prominences; preopercular si)ine

extremely large, as long as eye, hooked upward; below it are three

small spines directed downwards; subopercular spine strong; space

above lateral line behind head, covered with small stiff prickles, coarser

than in IT. aspera and farther apart, slightly hooked backward; no spines

behind axil; isthmus broad, the gill-membranes fully joined to it, not

forming a fold. Head 3f ; depth 5^. D. VIII-17; A. 12. Great Lakes,

in deep water, and northward to Hudson's Bay.

{Uranidea spilota Cope, Proc. Acad. Nat. Sci. Phila. 1865, 82: Cotiopsis ricei Nelson,

Bull. Ills. Mus. Nat. Hist. 1876: Tauridea spilota Jordan, Man. Vert. E. U.S. 255: Col-

lopsis spilotm Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 81; Bean, Proc. U. S. Nat.

Mus. 1881, 127; specimens from near Hudson's Bay, said to have no palatine teeth.)

I>h. Preopercular spine small, more or less perfectly concealed in the skin.

c. Skin almost everywhere villous. {Cottoptsisi Givsivd.)

1055. U. aspera (Rich.) J. &. G.

Grayish olive, much mottled and barred; fins finely variegated;

usually a large black blotch on posterior part of spinous dorsal.

Body rather stout, compressed behind. Head rather broad, trans-

versely convex ; opercle and preopercle with the usual spines, all small

and nearly concealed in the skin ; interorbital space broad and flattish,

broader than eye (in adults) ; skin covered with small close-set prickles,

forming a villous covering, the prickles smaller, stiffer, and more closely

set than in the next species ; head, belly, caudal peduncle, and space

along dorsal smooth, or nearly so; pectorals reaching anal; ventrals,

I, 4, nearly reaching vent; dorsal spine slender; lateral line complete,

angularly bent below last rays of second dorsal. Head 3; depth 4J.

D. X-21; A. 18. L. 10 inches. Streams west of the Sierra Nevada

*Jordan & Rice, Man. Vert. E. U. S. ed. 2, 1878, 255: type Cottopsis ricei Nelson.

{rceupa, cow; ezdftr, appearance.)

tGirard, Proc. Bost. Soc. Nat. Hist, iii, 303, 1850; type Cottus asper Rich. (KorroS,

Cottus; oipiS, apiiearance.)
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and Cascade Mountains; abundant; specimens from tbe Sacramento

River {vnr. parvus) smaller in size, paler in color and with the interor-

bital space concave, narrower than eye.

{Coitus asper Rich. Faiiua Bor.-Ainer. Fish. 295, 183li: Ti'acMilermns richardnoDt

;

Heckel, Ann. Wiener Miis. 1840, 162: Centridermichlhys asper Giinther, ii, 170: Col-

topsis asper Grd. U. S. Pac. R. R. Surv. Fish. .51 : Cottopsis parvus Giraid, Proc. Acad.

Nat. Sci. Phila. 1854, 144: Ccntridermichthijs parvus Giinther, ii, 170.)

1056. U. seHiiscatora (Cope) J. & G.

Olivaceous, barred and spotted as in other species; fins mottled;

spinous dorsal pale at base and tip, with a median broad black band;

two dark blotches at base of caudal. Form of U. aspera, but slenderer.

Skin* of top of head and entire body, except lower part of caudal pe-

duncle, thickly covered with papilla3; those of anterior and upper parts

of body each tipped with a spine, many of those on head with median

l)ores; top of head with a median lengthwise depression. Head nar-

rowed anteriorly, the maxillary extending' to beyond pupil; opercular

and preopercular spines as in U. aspera ; lateral line not complete;

spinous dorsal low; soft dorsal and anal high; caudal long; pectorals

about reaching anal; ventrals rather broad, reaching half way to anal.

Eye ^ in head. Head 3J; depth 4^. D. VII-18; A. 14; V. I, 4. L. 4

inches. Fort Hall, Idaho {Cope). Utah Lake {Jordan).

{Cotiopsis semiscaher Cope, Hayden's Survey, Montana, for 1871-'72, 476: Coifopsis

semiscaher Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 459.)

cc. Skin smooth, or prickly in or behind the axil only. {Potamocottus\ Gill.)

1057. U. ^iilosa (Grd. ) J. & G.

Olivaceous, variously mottled and barred; fins clouded with darker.

Form rather robust. Mouth moderate, the maxillary reaching to pui)il

;

palatine teeth evident. Eyes small, little wider than the interorbital

space; preopercular si)ine short; spinous dorsal low; i)ectoral fins

about leaching anal; ventrals I, 4, not to vent. Head 3; depth 5. D.

lX-21; A. 15-17 (Washington); D. VIII-20; A. 18 (California). L. C

inches. Rivers from California to Britisli Columbia; not rare. Cali-

fornia examples have the axillary prickles developed as usual in U. rich-

ardsoni; all of them within the space covered by i^ectorals when de-

pressed. Specimens from Vancouver's Island and about Port Town-

send have these prickles forming a considerable band, and extending

* "Skin prickly above the lateral line; smooth below it posteriorly." (Cope.)

tGill, Proc. Boat. Soc. Nat. Hist, viii, 40, 18G1 : type Cottus punciulaius Gill.

{norajuoi, river; Horroi, sculpin.)
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backward on both sides of the lateral Hue to the middle of the second

dorsal, the band narrower and the prickles smaller posteriorly.

(Cotfopsis gulosus Grd. Proc. Acad. Nat. Sci. Pliila. 1854, 129: Centridermichthys

gulosus Giinther, ii, 170.)

105§. U. i>uuctulata (Gill) Cope.

Light olivaceous; body covered with small black spots, which become

larger and more scattered behind; soft dorsal, pectorals, and caudal

thickly spotted; spinous dorsal without dark blotch. Head long and

wide. Mouth quite large; maxillary reaching past front of orbit;

preopercular spine strong, directed obliquely backward and upward.

Head 3; depths. D. YIII-17; A. 13. {Gill.) Bridger's Pass; distin-

guished from the other species by the speckled coloration.

(Potamocottus punctnlatus Gill, Proc. Bost. Soc. Nat. HLst. 1861, 40, and in Ichth.

Capt. Simp. Expl. 1876, 402.)

1039. U. bcndirei (Bean) J. & G.

Uniform dark brown above, lighter below. Maxillary extending just

beyond front of eye; eye 4 in head; preopercle with 4 spines, the upper

one half as long as the ey^e. Pectorals reaching origin of anal; ven-

trals not to vent. Depth 4. D. VIII-16; A. 12; T. I, 3. Walla-Walla,

Wash. [Bean.)

{Potamocottus hendirei Bean, Proc. U. S. Nat. Miis. 1881, 27.)

1060. U. ricSiardsoaii (Agassiz) J. & G.

—

Miller^s Thumb; Bloh; Mujjle-jaw;

Bull-head.

Olivaceous, more or less barred and speckled with darker; fins

mostly barred or mottled. Body slender or stout, tapering regularly

backward to the tail; vertex somewhat depressed; interocular space

with a groove; preopercle with a short sharp spine, little hooked,

directed backwards and upwards, mostly covered by the skin ; below

this are 2 smaller concealed spines; subopercle with a stoutish spine,

directed forwards. Skin smooth, except the region immediately behind

the pectorals, which is beset with very small sharp prickles which are

sometimes obsolete; lateral line conspicuous, continuous or interrupted

behind; first dorsal low and feeble; i>ectoral fins large, their length

nearly equal to that of the head, their tips usually reaching beyond the

origin of the soft dorsal; ventral fins moderate; isthmus very broad,

the gill-membranes not forming a fold across it. Head 3^ ; depth A-'o.

D. Yl to VIII-16 or 17; A. about 12; V. I, 4. L. 3-7 inches. Middle

and Northern States, abounding in all clear rocky brooks and lakes;

extending southward along the AUeghanies to Alabama.
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Note.—As hero niulerstood, a wi<l(«-.si)n'a(l and abundant species, varying in dil-

forent regions, as is the case with most noii-niigratory species. In this as in others

of similar range, the inhabitants of each stream may show local peculiarities. A
number of these forms liave received from Dr. Girard specific names, which are

acco:npauicd by detailed descriptions. Large collections of these fishes show that

numerous similar "species" still exist undescribed, as it is a rare thing to find a speci-

men which exactly agrees in all respects with any of the species in Dr. Girard's

"Monograph of the Fresh-Water Cottoids." The following forms, of all of which Iho

writers have specimens, may possibly bo recognized as "varieties," but of their com-

plete iutorgradation we have no doubt

:

Var. richarclHonl (Ag. ) is rather slender, with the vent rather nioi-e posterior than

usual, placed midway between the suout and the tip of the caudal; in the others it is

nearly midway between the suout and the middle of the caudal. Wisconsin to Lake
Superior.

(Coitus richardaoni Agassiz, Lake Superior, 1850, 300: Coitus richarchoni Girard,

Mouograph Fresh-Water Cottoids N. A. 39: Cottus ricliardsoni Giiuther, ii, 1C8 )

Var. bairdi (Girard) is small and slender, with the spinous dorsal very low, and the

palatine teeth less developed than in the other forms. Cayuga Lake, N. Y., to Ohio.

{Cottus hairdii Girard, Proc. Amer. Assoc. Adv. Sci. ii, 1850, 410, and Mon, Cott. 44.)

Var. tvUsoni (Grd.) is rather stouter, with stronger palatine teeth, and with some of

the uppermost of the pectoral rays bifurcate, these being entire in the others. Ohio

Valley, Pennsylvania, and Indiana.

{Coitus wilsoni Grd. 1. c. 42.)

Var. alrordi Grd. is short and chubby, with the first dorsal rather high, and joined

l)y membrane to the second more than in other forms. Common in Wisconsin and
Michigan.

{Coitus aloordi Grd. 1. c. 46.)

Var. DitTJdJonaZf's (Grd.) is rather robust, with the dorsal fins scarcely connected,

and the mouth rather larger, the maxillary extending to opposite posterior border of

eye; the preopercular spine is sharp and directed well upward. Pennsylvania to

Noi'th Carolina, along the AUeghanies; abundant.

{Coitus moridionalis Girard, Proc. Amer. Assoc. Adv. Sci. ii, 1850, 410, and 1. c. 47.)

Var. zophara (.Jor. ) is slender and very dark in color, and more conspicuously varie-

gated ; the (irst dorsal high; the palatine teeth well developed. Alabarwa River.

{Potamocottus zopherns.lordun, Ann. Lye. Nat. Hist. N. Y. 187G, 320.)

Var. carolince (Gill) is a very large form, rather robust, rf^aching a length of nearly

six inches, without axillary prickles, and with the palatine teeth well developed.

The lateral line, as in the otlusr forms, is sometimes continuous aud sometimes inter-

rupted. It abounds in the limestone region from Indiana to Tennessee, and is fre-

quently found in caves.

{PotamocoUns caroUn(B (j'\\\, Proc. Bost. Soc. Nat. Hist. 1861, 40: Pokimocoltus caroUnw

Gill, Simps. Kept. Ichtli. Utah, 1877, 403.)

lOGI. U. ^vla<'<»l«ri Cope.

Uocly slender, entirely smooth. Head not broad; maxillary reaching

pupil. Lateral line deflexed below dorsal. Eye large, 5 in head; isth-

mus as \vi(h> as distance from pnpil to snout; ])reoper('nlar spine strong.

Pectoral longer than head, reaching past front of anal, longer than

usual in V. richarihoni. Head 3; depth G^. D. VII-17; A. 12; P. 15,
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its rays all simple. Utah and Westcru Colorado, abuudant; not evi-

dently difit'erent from the preceding.

(Dranidea whceleri Cope, Proc. Aiuer. Phil. Soc. Phila. 1874, 138: Uranidea vliecleri

Cope & Yarrow, Zool, Wheeler's Expl. W. 100th Mer. v, 696.)

aa. Palatine teeth obsolete. ( Uranidea.)

c. Ventral rays I, 4.

a062. U. cog-nsftta, (Rich.) J. & G.

Apparently similar to the European Uranidea gobio, and distin-

guished from most of the American si^ecies by having the ventral rays

1, 4. Skin smooth; pectorals as long as head; preopercular spine small

curved upwards. D. VIII-18; A. 14. Great Bear Lake {Bichardtion);

perhaps the same as the next.

{Cottus coguatus Richardson, Fauna Bor.-Amer. iii, 1836,40: CoUus cognatus Girard,

1. c. 41, and Gtinther, ii, 157.)

10S3. U. maniMta (Pallas) J. & G.

Olivaceous, finely variegated and speckled; fins above speclvled.

Body long and low, little compressed. Head rather small, wider than

deep. Mouth short, comparatively small, the maxillary extending little

beyond front of orbit; mandible included; preopercular spine jsluap,

straight. First dorsal low, the spines nearly even; pectorals reaching

about to vent; ventrals not to vent; skin entirely smooth. Head 4;

depth 4J. D. VIII-19; A. 14; V. I, 4; Lat. 1. 36. L. 5 inches. Aleu-

tian Islands. Perhaps a variety of the European U. gobio.

{Cottiis minutiis Pallas, Zoogr. Rosso.-Asiat. iii, 145,1811-1831: Uranidea microstoma
Lockington, Proc. U. S. Nat. Mus. 1880, 58: not Cotius microstomus Heckel.)

cc Ventral rays I, 3.

d. Anal rays 14 or 15.

1064. U. inarg'iua.ta Bean.

Olivaceous, blotclied, the fins punctulate; first dorsal dark, with a

distinct pale margin. Body stoutish. Head broad, slightly depressed;

maxillary reaching to anterior third of orbit; preoi)ercular spine short,

bluntish; below this one or two smaller ones; vent nearer base of

caudal than snout. Head 3; pectoral 4 in length; ventrals G. D. VIl

or VIII-18 or 19; A. 15; V. I, 3. Walla Walla, Washington. {Bean.)

(Bean, Proc. U. S. Nat. Mus. 1881, 28.)

1065. U. VHSCOSa (Hald.) Jor.

Olivaceous, variegated, the spinous dorsal edged with orange in life;

fins mostly barred. Body rather stout; mucous pores on head unusu-

ally numerous. Mouth small; maxillary reaching middle of eye; pre-
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ocular spine acute, extremely sbort, directed obliquely upwards; istli-

mus rather narrow; first dorsal low, slightly connected with second;

pectorals shorter than head, reaching second dorsal. Head 3i in

length; depth 4^. D. YI-18; A. 14; Y. I, 3. Pennsylvania and

Maryland.

(Cottus viscosus Haldeinan, Suppl. Mouogr. Limuea 1842, 3: Cottus viscosus Girarcl,

1. c. 51.)

dd. Anal rays 11 or 12.

1066. V. gracilis (Heckel) Piitu.

Olivaceous, mottled, upper edge of spinous dorsal red in life. Body

rather slender, fusiform; preocular spine moderate, concealed. Mouth

rather large, the maxillary reaching nearly to the pupil
;

pectorals

reaching front of anal; ventrals about to A^eut. Head 3^; depth 5.

D. VIII-16; A. 12. Streams of New England and New York; not

rare.

(Cottus ffraciUs Heckel, Ann. Wieu Mus. ii, 148, 1837: Cottus gracilis Girard, 1. c. 49:

Coitus (johio Ayres, Bost. Jouru. Nat. Hist, v, 121, 1845: Uranidea quicacens De K. New
York Fauua, Fish. 1842, Gl.)

1067. U. gobioides (Girard) Jor.

Similar to the preceding, but larger and more robust, the mouth

larger, reacliing to beyond the line of the pupil, and the pectorals

short, not quite reaching anal; preopercular spine stout, curved sud-

denly upwards. Head 3^; depth 43. D. YII-IT; A. 12. L. 4 inches.

Tributaries of Lake Champlaiu. (Girard.) Probably a variety of U.

gracilis.

(Cottus fjohioides Girard, Proc. Amer. Assoc. Ad\'. Sci. 1850, 41, and 1. c. 55.)

106S. U. boEeoidcs (Girard) Jor.

Slender, sub-fusiform. Mouth rather large, the maxillary extending

to opposite the ]»upil; preopercular spine acute, directed oblicpiely up-

wards; isthmus narrow. Fins larger than in any other species; pec-

torals reaching fourth ray of anal. Head3J; depth 5^. D. YIlI-17;

A. 11. L. 3^ inches. Connecticut Yalley in Yermont. {Girard.)

(Coitus boleoides Girard, Proc. Amer. Assoc. Adv. Sci. 1850, 411, and 1. c. 56: Cottus bo-

Icoides Glintlier, ii, 159.)

1009. U. frankliiii (Agass.) Jor.

Olivaceous, mottMl; both dorsals and anal with a l»road dark bar

on the distal half; i)ectorals and caudal broadly blotched with dusky.

Jaws efpuil; ])reopercular spine stout, short, ])retty strongly hooked up-

wards and inwards; first dorsal rather high, not much lower than sec-
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ond; pectorals short, not reacliing anal; axil prickly, as in species of

Coitopsis. Head 3^; depth 5. D. VIII-IT; A. 11 or 12. Great Lakes,

mostly in deep water.

(Coitus franklini Agassiz, Lake Superior, 1850, 303: Coitus franklini Girard, 1. c. 53:

Cottm franklinu Giiuther, ii, 158: 1 Cottus formosus Girard, 1. c. 58: Uranidca kumlieni

Hoy, MSS. ; Nelson, Bull. Ills. Mus. Nat. Hist. 1876, 41 : Vranidea kumlienii Jordan,

Proc. Acad. Nat. Sci. Phila. 1877, 64.)

1070. U. lioyi Putnam.

Grayish olive, speckled and barred. Body rather slender. Female

with the anterior parts of body and region above lateral line covered

with sparse prickles; male apparently smooth. Head narrowed for-

wards; jaws narrow, about equal; maxillary reaching front of i)upil;

preopercular si)ine i^rominent, longer than puj^il, sharp, almost

straight, directed backwards and but little upwards; below this is

another sharp, prominent spine, also nearly straight, directed partly

downwards; 1 or 2 minute concealed spines still lower; pectoral fins

reaching vent. D. VI-15; A. 11; Y. I, 3. L. barely 2 inches. Lake

Michigan, in deep water; the smallest species, well distinguished by

its preopercular spine.

(Putnam MSS. Nelson, Bull. Ills. Mus. Nat. Hist. 1876, 41; Jordan, Proc. Acad. Nat.

Sci. Phila. 1877, 63.)

367.—COTTUS* Linnseus.

(Acantliocottas Girard.)

(Artedi; Linnaeus, Syst. Nat.: type Cottus scorpius L.)

Body rather slender, subfusiform, covered with thick skin, in which

are sometimes imbedded prickly plates, especially along lateral line; de-

ciduous granular tubercles also sometimes present, but no true scales.

Head large. Mouth terminal, large, the lower jaw included; villiform

teeth on the jaws and vomer, none on the palatines; suborbital stay

strong; [)reopercle with 2 strong straight spines above directed back-

ward, and 1 below directed downward and forward; opercle, nasal

* Cottus viertensi Cuv. & Val.

Yellowish, with dark marblings; spines of iirst dorsal rather strong; head smooth;

point of preoy)erc]e not reaching opercle. D. VIII-15; A. 12; C. 10; P. 18. Kamt-
schatka. (Cuv. c^- Val.)

(Cuv. & Val. iv, 496, from a drawing.)

Cottus marmoratus CxiY. &[,\ III. ^
Brownish, &c., much marbled; fins variegated; first dors* with a large black spot;

2 strong spines before the eye; 2 short spines on the preoperclo; a rather strong spine

on opercle; dorsal spines rather strong. D. VIII-14; A. 12; C. 14. Kamtschatka.

{Cur. 4- Ful.)

(Cuv. & Val. iv, 497, from a drawing.)
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bones, orbital rim, and shonlder giidlo nsnally armed; gill-ineuibranos

lorining a fold across the rather narrow isthmus; slit behind last gill

small or wanting, often reduced to a mere ])ore; vertebrae about 2<S.

Branchiostegals mostly G. Dorsal fins 2, separate, the first short, its

spines rather slender; ventral n\ys usually I, o. Species numerous in

the seas of northern regions, [/.orro^, the ancient name of Uranidea

(johio, from y.o-roc;, head.)

u. Head with small tentacles; lateral line -with distinct plates.

107I. C bubalis Eui)hraseu.

—

Fatlicr-httihcr.

Colors variegated, tlie dark markings sometimes red. Head broad,

depressed, covered with soft skin, in which are many mucous pores;

maxillary reaching past middle of orbit; upper preopercular si)iue

straight, slightly longer than eye; opercular spine granidated at base;

small cirri above eye and elsewhere on head ; usually one on end of

maxillary; cranial bones mostly covered by skin; lateral line with

some bony plates, which are most distinct anteriorly; these are very

nuich smaller than in Enoplirys hison; interocular space very narrow,

its ridges continuing ba(;kward, serrated, each ending in a sharp spine;

no trace of slit behind last gill; spinous dorsal low; anal small; pecto-

rals reaching front of anal; ventrals moderate. Head 23; dei)th og,

1). Yni-12; A. 9; Vertebra 12 + 17. Arctic Europe; said to stray to

Greenland.

(Enpliraseu, Nya Scliwed. Abliaudl. 1786, G4; Guuther, ii, 1G4; Day, Fisli. Gt. Brit.

Ireland, 18S0, 51.)

ati. Head without tentacles; lateral line unarmed or with concealed plates.

ICya. C. octodccHnB«>B>iBaosBBS Mitch.

Olivaceous, with transverse dark bars, paler below; fius barred and

mottled; ventrals plain. Body very sleiuler, tapering backward to

the long and slender caudal peduncle. Head long and narrow; mouth

moderate; maxillary not extending past eye, 2^ in head. Upi)er pre-

opercular spine extremely long, longer than eye, extending beyond tip

of oi:)ercular spine, its length more than 4 times that of the spine below

it; a strong si)ine at ui)i)er posterior margin of orbit directed upwai-d

and backward; occipital ridges long, low, converging behind, each

ending in a similar spine. Vertex nearly flat. Eye very large, as long-

as snout, 4.J in head, nuich wider tlian interorbital s])ace; nasal spines

sharp. Skin usually willnuit rough tubercles; lateral line willi a series

of partly concealed i)lates. Spinous dorsal higher than soft dorsal;

the spines strong, the longest nearly half head; pectorals reaching
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aual; ventrals not to veut; no trace of slit behind last gill. Head

2i; depth 5i. D. IX-15; A. 14; V. I, 3. Atlantic coast; rather com-

mon northward.

(Mitcb. Trans. Lit. and Phil. Soc. N. Y. i, :580, 1815; Giintber, ii, 163: Acanthocottus

viryinianus Storer, Hist. Fish. Mass. 28.)

1073. C. aesieus Mitcliill.— Gr«&/>(/.

Grayish olive, much variegated with darker; no distinct paler spots;

back and sides with broad, dark, irregular bars; all the fins barred;

mandible mottled; belly pale. Head rather broad; maxillary 2;^^ in

head, reaching to just beyond pupil; supraocular and occipital ridges

prominent, each with a low, bluntish spine; nasal spines moderate;

np});^r preopercular spine shorter than eye, nearly twice length of the

next spine, about reaching middle of opercle. Lateral line complete;

sides with scattered concealed plates. Dorsal spines rather low, higher

than the soft rays; pectorals reaching anal; no trace of slit behind last

gdl. Head 23; depth 4. D. IX-13; A. 10; V. I, 3. L. C inches. Coast

of Southern New England and New York; our smallest species; com-

mon in seaweeds near shore.

(Mitebill, Trans. Lit. and Phil. Soc. N. Y. i, 1815, 380; Goode & Bean, BulL Essex
Inst. 1879, 13: Cottus mitchilU (ynnth^v , ii, 1C4.)

1074. C. scorpHoides Fabricius.

Very dark, finely mottled with paler; fins dusky, with paler spots;

anal and ventral fins with the pale spots larger. Body stoutish, tail

slender. Head very short; jaws short, the maxillary reaching the

middle of the large eye; top of head concave between the two occipital

ridges; preopercular spines quite short; opercular spine almost obsolete.

Skin nearly smooth. Isthmus narrow, the fold across it very narrow;

no trace of slit or pore beliind the last gill. Dorsal fins slightly joined,

the spines slender; pectorals reaching vent. Head 3; depth 4f. D.

X-17; A. 12; V. 1, 3. Arctic regions of America; Greenland to Siberia.

(Fabr. Fauna GroenL 157, 1780; Bean, Bull. U. S. Nat. Mus. xv, 122; Liitkeu Alt.

Vidensk. Meddels. Kjiibenb. 187G, 12: Coitus paclujims GWnWieY, ii, IGl.)

1075. C seorpgtas L.

Dark olivaceous, mottled with paler; fins dusky, with paler siwts.

General characters of the subspecies grcenJandicus, from which it differs

chiefly in the smaller size, the narrower interorbital space, which is f

diameter of eye, and in the lower s])iuous dorsal, the higliest spines be-

ing about one-eighth the length to base of caudal; pore behind last gill

usually very small, but evident. Head 2J; depth 4^. D. X-16; A. 14.

Northern Europe and Arctic regions of America, south to Eastport, Me.

(L. Syst. Nat.; Gliutber, ii, 159; Bean, Bull. U. S. Nat. Mus. xv, 116.)
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Siibsp. grrcKsaiaBadicus (Cuv. »& Val.) Beiiu.—Daddy Sculjnn.

Daik brown above, with broad darker bars; below yellowish, the

belly ill the male with larj;e pale .spots; back and top of head with

grayish blotcliQS; tins brown and yellow, all of them spotted and

ba.rred. Head large. Mouth large; maxillary reaching posterior edge

of orbit, 2.\ in head; the supraorbital and occipital spines tidiercle-like;

a small tubercular spine on front of occipital ridge; upper preoi>ercular

si)iue reaching middle of opercular spine, its length equal to eye, not

twice that of the si)ino below it; nasal spines sharp. Sides of body

above lateral line with a series of imbedded prickly j^lates, below

which are numerous scattered spines and prickles. Dorsal and anal

fius high; spinous and soft dorsals about equal in height, their height

more than one-seventh of length of body; ventrals long; pectorals

about reaching vent. Eye large, equal to least interorbital width (in

specimens a foot long). Head 2i; depth 4J. D. X-17; A. 14; V. I, 3;

P. 18. L. 25 inches. Kew York to Greenland, common; one of the

largest sculpins.

(Cottiis grwiilandicus Cuv. &Val.iv, 156: AcanfJiocotfns rariaUJis Gir.ard, Bost. Jonrn.

Nat. Hist, vi, 248: CoUm (/rcenlandicns Giintlier, ii, 161; Good« & Beau, Bull. Essex

lust, xi, 1.3, 1879: AcanthocoUus mriablJis Storer, Hist. Fish. Mass. 26; Day, Fisli. Gt.

Brit. 1880, .'1 : ? Cottiis 2)orosus C. & V. viii, 498: AcanthocoUus mucosua Ayres, Proc. Cal.

Acad. Nat. Sci. 1854, 12.)

1076. C. polyacaaathocepEBalBos Pallas.

Dark olive above, much variegated with darker and reddish; belly

mostly whitish; sides and bell}' (in males) with numerous blackish reticu-

lations surrounding large round white spots; jaws dusky, mottled with

whitish; membrane joining maxillary to i)reorbital black, with round

white spots; fins, all but the A^entrals, mottled and barred with blackish

and yellowish. Body rather elongate. Head long and narrow, some-

what compressed, concave between the orbits, the orbital rim being

elevated; nasal spines strong; a strong ridge above eye, with a blunt

compressed spine behind it; behind this a small digitate cluster of

ridges ending in low sjunes; behind these an irregular broken ridge

on each side of the vertex, extending to the occiput; outside of this

another ragged ridge ; suborbital stay strong, striate ; upper i>reopercu-

lar spine long, straight, simple, striate at base, longer than eye; a

shuilar but shorter si)ine below it, not half as long, and the usual

downward directed spine at lower edge of preopercle and sub()j)ercle;

opercular s]>ine moderate. Mouth rather lar<;e, the maxillary reaching

beyond eye, half length of head; skin of top of head covered with

small smooth warts; skin of body with some scattered rough tuber-
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cles, usually nearly sraootli. Dorsals not very Ligli; dorsal spines

slender; pectorals reaching anal; ventrals moderate, I, 3. A minute

pore usually present behind last gill. Lateral line comi^lete. Head

2i; depth 4J. D. X-I, 13; A. 11. L. 24 inches. P.uget Sound to

Alaska; very abundant; one of the largest sculpins.

(Pallas, Zoogr. Ross.-Asiat. 1811, iii, 133; Guutber, ii, 166.)

!©'S"S'. C. lalbradoriciBS (Grd.) Gthr.

Nasal si)iues small; a rough j)rominence above orbit, and two similar

ones on occiput; a slight depression on crown ; four preopercular spines,

the upper about f length of eye, equal to interorbital width; eye as

long as snout, 5 in head, half length of maxillary, which extends to the

vertical from its hinder margin. Dorsal spines slender, the longest |

length of maxillary; pectorals reaching a little beyond anal; ventrals

not to vent; skin above lateral line with a few spinous tubercles; a

small slit behind fourth gill. D. X-14; A. 14; V. I, 3; P. 17; C. 11;

B. 6. {Bean.) Labrador and Hudson's Bay.

{Acanthocottus Inbradorkiis Grd. Bost. Journ. Nat. Hist, vi, 18i:0, 247, pi. ; Giinther, ii,

1G3; Beau, Pioc. U. S. Nat. Mus. iv, l&Hl, 128.)

10'D'§. C tse!?:33oi>teraas* Kner.

Color of C. groenlandicus, but darker, with dark bars; gill-membranes

and hinder part of belly dark ; dark regions, with very bright white

specks of difi'ereut sizes; first dorsal partly black, partly transparent;

second dorsal crossed by 3 oblique dark bands; anal by 4, in contrary

directions; caudal with 3 dark bars; pectoral with 4 or 5 dark bars,

much narrower than the interspaces; ventrals with black and white

spots. Lower jaw jn^ojecting. Eye 5 in head, as long as snout; supra-

ocular ridge slightly elevated, continued backward as a low bony ridge,

without spines; a quadrangular depression between these ridges; crown

and occiput with naked warty skin; preopercle with 4 spines, the up-

liermost straight, as long as eye; highest dorsal spine half length of

head; soft dorsal twice as high; pectorals reaching anal; ventrals to

vent. Sides often with irregular rough bony tubercles; a moderate slit

behind last gill; gill-meinbr<ines partly free from isthmus. D. YIII-

13; A. 12; Lat. 1. 40. {Kner.) Alaska to Northern China..

(Cottus twniojyterus Kuer. Sitzuugsber. Kais. Acad. Wiss. Wieu, 1868,310; Bean, Proc.

U. S. Nat. Mus. 1881,248.)

10T9, C qnadrncori:is* L.

Olivaceous, somewhat variegated; the fins faintly spotted. Body

* Oncocoitiis Gill, Proc. Acad: Nat. Soi. Phila. 1862, 13: type Coitus quadricornis Gill.

{oyxoi, hook; Hoczoi, Oottus.)
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rather slender. Head long, tapering forward; moutli large, the max-

illary reaching to below posterior margin of eye; eyo moderate, 4 in

head; bones of head below eye cavernous, as in Tyi</Io]>sis ihompsoni^

but less so; preopercle with 2 long, diverging spines, the ui)per and

longer not quite reaching opercular margin; opercular and scapular

spines quite short; a rugose spine, sometimes broader and expanded at

tip like a cock's comb, above each eye posteriori}', and a similar one on

each side of occiput. Males with irregular series of round, rough, wart-

like scales above the lateral line; these wanting in the female; lateral

line chain-like, with small imbedded i)lates; head naked. Frst dorsal

convex, of slender spines, Avell separated from second, which is rather

high, the longest ray 1§ in head; pectorals reaching anal; ventrals

moderate. A moderate slit behind last gill. D. VIII-14; A. 13; cceca

7; vert. 40; Lat. 1. 45. Greenland to the Baltic Sea.

{Coitus qnadricornis L. Syst. Nat.: Cottiis qiiadricornis Giintlier, ii, 166: On'cocottus

qnadricoDiis Gill: Cotfns hexacornis Rich. Fraukliu's Journ. 726 : Coitus hexacornis GUu-
ther, ii, ICG; Day, Fish. Gt. Brit. 1880, 53.)

10§©. C. liMBBBBlis Bean.

Brownish, pale below; sides with a few white blotches; first dorsal

with 2 broad oblique dark bands, separated by a pale area; second

dorsal with 5 dark bands; anal with G; pectorals with 4; caudal with

3; ventrals pale, with 2 dark areas. Head broad, subtriangular, much

depressed, its greatest depth 2§ in its length; eye 2 in snout, 7 in head,

equal to the concave interorbital space; surface of head covered with

small dermal tubercles; patch of vomerine teeth very large; nasal spines

strong; a blunt prominence above each eye, and 2 on the occiput; sev-

eral radiating ridges behind eye, as in C. polyacanthocephalus; upper

preopercular spine as long as eye; maxillary reaching slightly past

eye, 2^ in head. Longest dorsal spine about half postorbital part of

head; pectorals reaching soft dorsal. A series of rough bony tubercles

above lateral line and some small ones below it. A pore boliind last

gill. Head 22; depth 5^. D. X-IG; A. 13; V. I, 3; P. 18; B. G.

Chamisso Island, near Bering's Straits. {Bean.)

(Bean, Proc. U. S. Xat. Mus. iv, 149, 1881.)

1081. e.jaok Cnv. &Val.

Body and pectoral fins spotted with brown; vertical fins with brown

bands. Resembles C. HcorpiuH ; the preopercular si)ine3 similar, but

there are slight granulations instead of tubercles behind the eye and
Bull. Xat. Mus. No. IG 45
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temples; rough scale-like tubercles along the back above the lateral

line; first dorsal low. D, VII-15; A. 15. L. 21 inches. Bering's

Sea. {Cm. & Val.)

{Mi/oxocephaliis Steller MSS. in Tiles. M6ra. Acad. Sci. Petersb. iv, 273, 1811 {non-

Vinomial) ; Cuv. & Val. iv, 172; Gliutber, ii, 165.)

10§2. C. axillaris (Gill) Bean.

Bluish, with whitish spots on trunk and a darker band-like spot below

anterior jiortion of second dorsal; abdomen yellowish; region above

anal spotted; above this are larger s]iots confluent with the dark color

of sides; spinous dorsal with 2 vertical dark bauds; second dOrsal with

3 oblique ones; caudal banded; anal spotted; pectoral black at base,

with 2 oblique bands; a dark spot on lower axil. Head subrhom-

boidal, large, depressed; postorbital crests little developed; preoi^ercle

with 2 sim])le spines near the angle, and 2 tubercles below; opercle with

a longitudinal rib ending in a spine. Skin smooth, or with scattered

tubercles. Gill-membranes forming a fold across the isthmus. D. IX-

15; V. I, 3; B. 6. Bering's Strait. {Gill.)

{BoreocoUiis axillaris Gill, Proc. U. S. Nat. JIus. 18.59, 166.)

10§3. C. (?) poIaris Sabine.

Pale, with clusters of minute dark spots. Head compressed; nasal

spines present; lower jaw included; preopercle with 4 strong spines;

pectoral fins larger than in Uranidca gohio ; lateral line with a series of

small tubercles. D. VI to yiir-13; P. 15; V. I, 4; A. 14; C. 14. L. 2

inches. North Georgia, British America. {Stover.) Probably not a

Cottus.

(Sabine, Parry's First Voyage, 213; Storer, Syuop. Fisb. N. A. 307.)

1084. C. (?) platyceplialiis Pallas.

Olivaceous, much variegated, white below; fins spotted. Head large,

much depressed, as broad as the body; lower jaw projecting; teeth on

vomer and on palatines (?) ("in area lunata palatio inedii, et utrinque

lineari'*). Eyes moderate, near together; vertex flat behind the eyes,

with a ridge on each side, in front of which near the orbit, and behind

at the nape, are oblong tubercles, each ending in a short spine; preop-

ercle with 2 very strong, diverging spines above; opercle with a con-

cealed spine; lateral line with concealed, elongate plates; back with

rough warts; pectorals large; dorsal spines feeble. H. VII-12; A. 11;

C. 10; P. 15; Y. I, 3. L. 12 inches. Kamtschatka. {Pallas.) If this
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species really lias palatine teeth, it cannot belong to this genus. It

may be a species of Centridermichthys.

(Pallas, Zoogr. Rosso-Asiat. iii, 135, 1811; Cnv. & Val. iv, 177: Mcf/alocoftus phiiy-

cephalus Gill, 18G1, IGG.)

aaa. Head with tentacles above; lateral Hue without plates, {rorocottus'' Gill.)

1083. C. ven'i-HCOsias Boau.

Very dark brown, whitish below; spinous dorsal dark, with a median

and a po.sterior light band; soft dorsal and i^ectorals each witli 5 dark

bands; anal whitish, with a dark stripe; ventrals pale. Nasal spines

sharp; a short tentacle above each eye and one on each side of the

vertex; vertex and interorbital space deeply concave; crown, nape, aod

interorbital region with small dermal warts; uj)per i)reopercular spine

as long as short diameter of eye; eye 4 in head, as long as snout; max-

illary reaching to below middle of eye, half length of head, longer than

fourth dorsal spine. Pectoral reaching front of anal; skin smooth;

lateral line with numerous short vertical accessory branches, placed

opposite each other. No pore behind last gill. Head 2i ; depth 4J.

D. XI-IG; A. 15; Y. I, 3; P. 17; C. 12; B. 6. L. 3^ inches. Plover

Bay, near Bering's Straits. {Bean.)

(Bean, Proc. U. S. Na^ Mus. iv, 152, 1881.)

10§6. C. ni^er Bean.

Almost black; sides mottled with lighter brown, sometimes with

round white blotches on belly and sides
;
pectoral plain or with white

blotches. ISTasal spines blunt, covered with skin; no spines above

orbits or on occiput; no sharp spines on head except the two upper

preopercular spines, which are almost concealed; the upi^ermost as

long as eye, C in head, and equal to snout or interorbital space; top of

head with fine dermal granidations, the vertex with numerous slender

tentacles; a soft tentacle of moderate length above eye; jaws equal;

maxillary longer than fourth dorsal spine, 2 in head, reaching hinder

margin of orbit. Caudal and ventrals each half length of head; pec-

toral not reaching vent; skin smooth. A small slit behind last gill.

Head 2;^. D. IX-IG; A. 12; V. I, 3; P. 16; B. 6. Saint Paul Island,

Bering's Sea. [Bean.)

(Bean, Proc. U. S. Nat. Mus. iv, 151, 1881.

>

1087. €. quadriniis (Gill) .J. & G.

Purplish, irregularly spotted with black; a dark spot below eye, and

another on maxillary; fins mostly variegated with black; a dark spot

* Gill, Proc. Acad. Nat. Sci. Phila. 1859, IGG: type PorocoUvs quadiifilis Gill, {nopoi.

pore; xorro^, Cottus.)
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on upper axil, and another toward middle of base of pectoral. Head

large, depressed, subrliomboidal
5
preopercle with a single hoolied spine;

operele without longitudinal rib or vspine; lower jaw and other parts of

head with numerous large pores. Mouth moderate. Ventrals small.

Skin naked; a slender filament over each eye, aud one on each side of

nape. Gill-membranes forming a fold across the isthmus. D. VIII-

13; V. I, 3; B. 5. Bering's Sti aits. {Gill.)

{Porocottus quadrifilis Gill, Proc. U. S. Nat. Mus. 1859, 166.)

36§.—GYMIVACAIVTHUS Swainson.

(PJwietor Kroyer.)

{Gymvocanthus Swainson, Class. Fish. iSrc, 1839, 271: type Cotttis ventralis C. & V.)

General characters and appearance of Coitus, but with no teeth on

the vomer, and with a small but well-defined slit behind the last giU.

The upper i:)reopercular spine is armed with 2 or 3 antler-like processes,

and the fins are all very large, the ventrals notably so. Marine species

of the Arctic Seas, [yun^uq, naked; a7.d.>0a^ spine.)

l©§8. G. pi$tillig:er (Pallas) Gill.

Dark brown above, with traces of darker vertical bars; belly pale;

males with the axillary region dusky, with many large round white spots

;

first dorsal blackish, with j^ale blotches; second dorsal with alternating

oblique bauds of white aud blacki.sh; anal and caudal nearly plain; j)ec-

torals and ventrals yellowish, with black cross-bars; mandible barred

with black. Nasal spines small ; occipital ridges low, the space between

them concave, with rough plates; supraorbital ridge ending in a blunt

tubercle; interorbital area with smooth skin. Eyes very large; maxil-

lary extending to pupil ; upper preopercular spine broad, much shorter

than eye, with about three points; skin mostly smooth; axil prickly;

inner edge of middle pectoral rays papillose
( $ ). Spinous dorsal verj-

high and long, the longest spines in the male three-fourths length of

head; second dorsal a little lower; anal very long, rather low; pec-

torals very broad, reachiug past front of anal, the lower rays rapidly

shortened; ventrals extremely long, the rays long-exserted, reaching

past front of anal; anal papilla large. Head 3^ ; depth 4|. D. XII-

16; A. 18; V. I, 3; P. 16; vert. 12 -f- 18. Arctic Seas, south to Norway,

Alaska, and Labrador.

{Coitus iwmVxger Pallas, in Cuv. «fc Val. ir. 193, 1829: Coitus ventralis Cnv. & Val.

iv, 194: Cottus pistiUitjer Pallas, Zoogr. Ross.-Asiat. iii, 43, printed 1811, published

1831: AcanthocottuH patris H. R. Storer, Bost. Jouru. Nat. Hist, vi, 250: Cottus ventralis

Giinther, ii, 167: Coitus instilliger Giinther, ii, 167: Cottus iriciispis Reinh. Videusk.
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Selsk. Nah Math, v, iii : Coitus fabricii Girard, Monogr. Cott. 59: Coitus triciispis Giin-

tlier, ii, 168; Phohctor tricuspiH Kroyer, Natnr. Tidskr. i, 263, 1844: Bean, Bull. U. S.

Nat. Mus. XV, 127, 1879: Coitus ventralis Collett, Christiania Vid. Selsk. Forh. 1878,

151.)

1089. C galeafHS B<-:in.

Olivaceous; back with four distinct brown spots, tlie longest nearly

twice as long as eye, and extending a little below lateral line, there,

blending with a wavy hiteral stripe; dorsals and pectorals with inter-

rupted black bands; lower fins plain whitish. Body elongate. A small

tubercle above each eye; four preopercular spines, the longest about

as long as eye, and with two or three processes. Space between eyes

deeply concave, completely covered with bony granulations, as are the

crown and neck; similar granulations on hinder margin of orbit, on

suborbital stay and on o])ercles. Skin of bodj^ naked. Pectorals, and

in males the ventrals also, reaching beyond vent; maxillary reaching

to below eye. Head 3j| (including caudal); dej)th 7^. D. XI-IG; A.

19; V. I, 3. Unalashka. (Bean.)

(Beau, Proc. U. S. Nat. Mus. 1881, 153.)

369.—TRIGLOPSIS Girard.

(Ptijonotus Gthr.

)

(Girard, Proc. Bost. Soc. Nat. Hist, iv, 18, 1851: type Triglopsis thompsoni Grd.)

Body and head slender. Skin naked; lateral line chain-like. Teeth

on vomer, none on the palatines. Eyes large, the interorbital area con-

cave; bones of lower part of head extensively cavernous; a small but

distinct slit behiud last gill
;

gill-membranes almost free from the

isthmus, forming a broad fold across it; preopercular spines straight,

simple; fius large. Freshwater fishes, closely related to Coitus, to

which genus the single known species should, perhaps, be referred.

Its relations with the group called Oncocottus are certainly intimate.

{T/>{y).a, Trhjki ; oij'l^, appearance.)

1'J9<]>. T. llDsocaiEJSocaa Grd.

Pale olivaceous, with darker blotches; upper fins faintly banded.

Body elongate, very slender. JJcad long, depressed above; snout

long and pointed; eye quite large, nearly as long as snout, much wider

than interorbital space, 4 in head; jaws subequal; mouth large, the

maxillary extending rather beyond middle of eye; preopercle with 4

sharp spines, the ui)i)er much shorter than pupil; cavernous structure

of skull highly develoi)ed; upper surface of head smooth; gillmem-
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braries not broadly uuited, nearly free from isthmus. Dorsal fins well

separated; spinous dorsal sliort and low, its height little more than

length of snout; second dorsal A'ery large, 3 times height of first, its

longest rays about as long as head; anal high, half as high as second

dorsal; pectoral long, reaching past front of anal; ventrals well devel-

oped; lateral line chain-like, conspicuous; skin perfectly smooth. Head

3; depth 6. D. YII-IS; A. 15; V. I, 3. L. 3 inches. Deep waters of

the Great Lakes.

(Girai'd, Proc. Bost. Soc. Nat. Hist, iv, 19, 1851; Girard, Monogr. Cott. 65: Ptyonotus

thompsoni Guuther, ii, 175, the uaiue Triglopsis being set aside- ou account of the i^rior

TrigIo2)s.)

3T0.—EIVOPHKYS Swainson.

(Asjncottus Gvd. : Cly2}eocottus Ayves: Ccratocottus GUI.)

(Swair.son, Class. Fish. &c. 1839, 271: type Cottus claviger C. & V.)

Body short and thick, depressed anteriorly. Head very large, mailed

above with rugose, bony plates ; a series of large, rough, bony plates

along lateral line; no scales. Teeth in villiform bands in jaws and on

vomer, none on i^alatines; preopercle with strong, straight si^ines; sub-

orbital stay broad, externally bony; gill-membranes joined to the isth-

mus, not forming a fold across it; a slit behind fourth gill. Dorsal fins

separate, the anterior short, not notched; anal short. Intestinal canal

elongate. Herbivorous, feeding chiefly on algse. (sv, on ; o^puq^ eye-

brow.)

1©©!. E. bison (Grd.) J. & G.—Stone ScuJpin.

Olivaceous above, variegated with blackish and reddish, yellowish

below ; fins olivaceous, marked Mith black ; ventrals pale. Snout blunt;

maxillary reaching beyond pupil; external bones of head rough-granu-

lar; iuterorbital space elevated and concave, the orbital ridge without

spine; suborbital stay covering most of cheek; a ridge extending back-

wards from each eye, the two connected by a cross ridge at occiput; the

ridges are large and rough, and the space between them is concave;

preopercle with 4 spines, the upper very long, straight and rough,

usually reaching past opercle, a little more than one-third head; oper-

cular ridge very broad; subopercle with 2 diverging spines; a single

series of large, rough, granular plates along sides, from opercle to base

of caudal, the plates without keel or spine and growing smaller behind;

spinous dorsal small, much lower than soft rays; anal short. Head 2^;

depth 4. D. ¥111-12; A. 9. L. 12 inches. San Francisco to Alaska;
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abundant. Eesembles Coitus hubaUs, with which it has been improp-

erly confounded by Dr. Giinther.

(Jxpicottus bison Girard, Proc. Acad. Nat. Sci. Pbila. 1854, 130: Clijpeocoitiis robusius

Ayrcs, Proc. Cal. Acad. Nat. Sci. 1854, 12: Aspicotius bison Girard, U. S. Pac. E. K.

Surv. G(J.

)

1092. E. dacorans (Pallas) J. & G.

Greenish and reddish, marbled and spotted. Form of U. hison, the

head large, wider than deep or long; top of head nearly as in U. bison,

the ridges higher and very rough; orbital ridges elevated, continued

backward toward the nape, the occipital ridges sharp behind; upper

preopercular spine very long, rough, nearly two-thirds us long as head,

with strong recurved hooks or serrations on the upper edge; lower pre-

opercular spines strong; oi)ercle with a longitudinal rib and no dis-

tinct spine; lateral line with a row of rough bony scutella, each with

a minute central spine; skin above more or less villous or prickly, else-

where smooth. Isthmus wide; a slit behind last gill; vomer with teeth.

D. Yri-14; A. 10; C. 12; P. 17; Y. I, 3. L. G inches. Alaska and Kam-

tschatka. (Here described from a specimen in the British IMuseum.)

(Cottus diceraus Pallas, Nov. Act. Petrop. 1783, 354: Cottus diccraits Ciiv. & Val. iv,

189: Sijuanceia cervus Tiles. M6m. Ac. St. Petersb. iii, 278: Ceratocottus diceraus Gill,

Proc. Acad. Nat. Sci. Phila. 1851), 1G5, aud 1881, 167: Cottus diceraus Giintlier, ii, 189.)

1093. E. claVDger (Cuv. & Val.) Sw.

Dark brown, with 3 or 4 vertical bands; belly white. Top of head

everywhere rough; two strong nasal spines; superciliary margins much

elevated, with a deep groove between them; 4 i)reopercular spines, the

upper exceedingly long and strong, extending nearly to the vertical

from the end of the first dorsal, serrated and coarselj' toothed on its

upper margin, but without antler-like processes; "occiput with a very

long cuneiform process on each side"; lateral line with bony plates,

rougher than in E. bison, each with a serrated keel and spine; skin sub-

villous above, with small rough warts; a series of small cutaneous ap-

pendages above the anal. Suborbital stay spinous; vomerine teeth

present; isthmus broad; slit behind last gill large. D. VI-13; A. 11;

V. I, 3. L. 2i inches. Bering's Sea. (Ilere described from the original

type, in the British Museum.)

{Cotlus clavigcr Cuv. & Val. iv, 195, 1829: Cottus cJaviger Giiutlier, ii, 1G7.)

Syi.—I^IOCOTTUS Girard.

{Lciocotfus Girard, Proc. Acad. Nat. Sci. Phila, 185G, 133: type Lcioeottus hirundo Girard.)

Body -elongate, covered with thick, smooth skin. Head compressed,

narrowed above, not externally bouy. Mouth small, horizontal, low ; villi-
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form teeth in both jaws and on the vomer, none on the palatines; upper

preopercular spine short, strong, with bifurcated tip; suborbital stay-

narrow; gill-membranes partly free from the isthmus, over which they

form a broad fold; a slit behind fourth gill. First dorsal with its upper

margin somewhat S -shaped, the first two spines elongate, the middle

ones of nearly equal length, and the posterior ones rapidly shortened;

ventrals I, 3. Pacific. (AeFoc, smooth; x«-to?, Cottus.)

1094. L.. loirBBETKlo GrcL

Olivaceous, shaded with light blue, and reticulated Avith brownish-

red, the latter color predominating on the head; sides with four broad,

oblique, brownish-red bars, the first three running from dorsal forwards

and downwards, the fourth from caudal peduncle backwards to base of

caudal; abdomen orange brown, with pale spots; caudal orange brown,

with yellow bars near the tip; fins with bars and si)ots of dark brown-

ish-red; breast and ventrals whitish; three dark blotches at base of

pectorals; spinous dorsal with oblique dark streaks; a dark blotch on

each eye above, and a light streak forwards and downwards from eye.

Body elongate, fusiform, the caudal i)eduucle slender; profile of snout

decurved; maxillary reaching front of orbit; three small cirri at the end

of each maxillary; preopercular margin with several similar cirri;

opercle and shoulder-girdle without siiines; upjjer preopercular spine as

long as piq)il. Top of head smooth ; supraorbital ridges little elevated;

nasal spines distant from tip of snout. Spinous dorsal elevated in front,

the first two rays much longer than the others, nearly two-thirds length

of head; soft dorsal and anal fins rather long; pectorals reaching i^ast

front of anal; ventrals to vent. Head 3J; depth 4^; eye large, 4i in

head. D. IX-17; A. 15; V. 1, 3. L. 10 inches. Santa Barbara Islands

;

extremely local.

(Girard, Proc. Acatl. Nat. Sci. Phila. 1856, 133 ; Girard, U. S. Pac. R. R. Surv. FLsli. 62:

Cottun hirutido Giiutlier, ii, 166.)

372.—TRIGLOPS Reiuliardt.

(Reinhardt, V^id. Selslc. Natur. Math. Afli. v, lii: type Ti-iglops plugeVi Reiuliardt.)

Body rather elongate, the tail very slender. Head small and com-

pressed. Mouth moderate; villiforra teeth on jaws and vomer, none on

the palatines; ]ireopercular spines small, simple. Head prickly, but

without scales. A row of enlarged plate-like scales along the lateral

line; a similar row above it at the base of the dorsal fin; the space be-

tween these densely prickly ; lower half of body crossed at short inter-

vals by transverse undulating folds of skin, the edge of the fold with
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minute rough scales, causing it to appear sharply and finely serrate.

Gill-membranes united, free from the isthmus; a distinct slit behind

last gill. Dorsal spines rather high and slender; ventrals apparently

1,3. Arctic seas. (r/);^Aa, Trigla; w^'-, appearance.)

1095. T. pingrcli Eeiuh.

Olivaceous, somewhat variegated with darker; fins barred; a series

of dusky spots along sides; an ocellated black spot on posterior part

of spinous dorsal. Head very slender; eye large, jdaced high, but

lateral; preopercular spines short; maxillary extending to below mid-

dle of orbit; nasal spines sharp. Ventral fins rather short; i)ectorals

extending to front of anal; tail very slender, its diameter less than the

eye; anal papilla large. Head 3 J. D. IX-21; A. 21. Alaska to Green-

land and Cape Cod.

(Reiuhardt, Vid. Sclsk. Xatur, v, lii; Giiiither, ii, 173: Triglops x>Uurostwtus Cope,

Proc. Acad. Nat. Sci. Phil. 1S65.)

373.—L.EPTOCOTTUS Girard.

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 130: type Leptocottus armatus Grd.)

Body elongate, depressed, covered with perfectly smooth skin. Head

depressed, oblong, not very broad, without cirri; lower jaw included;

suborbital stay narrow; teeth on jaws, vomer, and palatines. Gill-

membranes rather narrowly joined to the isthmus, not forming a fold

across it; a slit behind fourth gill; preoj^ercular spine strong, with two

or three points hooked upwards. Dorsal fins separate; the spinous

dorsal short and small, entire; ventrals I, 4. Pacific coast, (/srrocj,

slender; xottix:, Cottus.)

1096. 1.. ariiiattis Grd.

Grayish olive above, becoming abruptly white and silvery below;

sides creamy; pectoral fins creamy yellow, with five or six black cross-

bars; spinous dorsal dusky, with an ink-like blotch on tip of last rays,

and an oblique white baud below; soft dorsal dusky, with several ob-

lique white bauds; caudal banded; ventrals and anal plain. Head long

and depressed; mouth large, the maxillary reaching beyond eye; inter-

orbital space broad, scarcely concave; nasal spines concealed; top of

head fiattish, covered with rugose skin; upper preopercular spine with

three or four spinules hooked upwards; suborbital stay slender, not

reachiug preopercle; eye very small, less than interocular width, 7^

in head; lateral line complete; skin everywhere smooth; no prickles

nor cirri. Dorsal spines very slender and low; jjectorals reaching
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vent; ventrals half way to vent. Head 3 in length; depth C. D.

VII-17; A. 17; V. I, 4. L. 12 inches. Kodiak to San Diego; every-

where very common; the most abundant of the Cottoids of our west

coast.

(Girard, Proc. Acad. Nat. Sci. Phila. 18.^)4, 131; Girard, U. S. Pac. R. R. Surv. Fish.

60: Centridennichthys armaius Giiuther, ii, 171.)

374.—HEMIIL.EPIDOTUS Cuvier.

{Tenmistia Richardson: Cahicilex>idotu8 Ayvea.)

(Cuvier, Regne Anim. ed. 2d, 1829: type Cottus hemilepidotus Tilesius.)

Body with two broad bands of rough scale-like plates on each side,

one along the side of the back, one along the lateral line, the ui^per

bands meeting anteriorly in front of dorsal; scales roundish, their up-

l)er and posterior margins free; skin otherwise naked; head naked.

Villiform teeth on jaws, vomer, and palatines. Branchiostegals G. A
small slit behind fourth gill; gill-membranes joined to the isthmus,

sometimes forming a narrow fold across it; preopercular spines simple,

strong. Dorsal fins connected, the first long, with strong spines, emar-

ginate, the first three spines shorter than those which follow; ventrals

I, 4. North Pacific, (^y/it, half; Asrt^oroc, scaled.)

a. Belly immaculate.

10J>7. H. spinosus (Ayres) Grd.

—

Cahezon.

Brow n, mottled and obscurely barred, often tinged with red ; top of

head usually with brick-red ; fins all, except ventrals, mottled with

blackish and reddish; skin joining bones of jaws unspotted; belly

whitish, immaculate. Body rather elongate, depressed; head broad,

somewhat concave between the occipital ridges; two sharp radiating

ridges behind upper posterior margin of each orbit; top of head cov-

ered with loose skin, and with thick-set mucous tubes; interorbital

space narrow, concave, half diameter of eye; preopercle with 2 strong,

shortish, diverging spines above; fleshy slips above opercle, near ui)per

posterior part of eye, and at occiput ; a long fleshy slip on maxillary,

and 4 on lower jaw; many scales on sides with small flai)s; skin, where

not scaly, thin and lax; dorsal baud of scales with about 7 rows •at

its widest part, anteriorly much wider than the space between it and

the lateral band ; isthmus rather narrow, the membranes not forming

a fold across it; dorsal fins considerably connected, spines very low,

the highest about two-thirds the height of the soft rays, and 3^ in

head; first dorsal spine about half as long as maxillary; pectorals
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broad, shortisli, about reaching vent; distance from spinous dorsal to

snout greater than length of pectoral. Ilead 3; depth 5. D. Ill, VIII,

20 ; A. IG ; V. I, 4 ; Lat. 1. GO. L. 10 inches. Coast of California, in rather

deep water; seen by us only about Monterey and San Francisco.

(Calycilepidotus spinosus Ayres, Proc. Cal. Acad. Nat. Sci. i, 76, 1855; Girard, Proc.

Acad. Nat. Sci. Pliila. 185G, 1.34; Girard, U. S. Pac. R. R, Surv. Fish. 68.)

109S. II. joD-claiBi Beau.

Throat and belly pure white; upper parts brownish, with wavy darker

bais. Dorsal baud of scales with but 4 rows in its widest i^art. Eye

as long as snout, 4 in head, the short diameter equal to interorbital

space; maxillary extending to below middle of eye; top of head corru-

gated ; distance of spinous dorsal from snout equal to length of j>ectoral

;

first dorsal spine as long as maxillary; longest dorsal spine 2J in head;

pectoral reaching anal ; ventral nearly or quite to vent; a narrow fold of

skin across isthmus. Head 2f ; depth 4^. D. Ill, VIII, 21; A. 17; V.

I, 4. L. 13 inches. Unalashka.

(Beau, Proc. U. S. Nat. Mus. 1881, 153.)

aa. Belly covered with, small black spots.

1099. H. tracZiurus (Pallas) Giiuther.

Olivaceous or reddish, more or less mottled and barred with darker;

belly and lower parts pale, profusely covered with small blackish spots;

fins all more or less speckled; skin joining bones of jaws finely spotted

with black. Body robust, not depressed. Head large; interorbital

space deeply concave, its width § diameter of the large eye; occipital

ridges low and broad; bones of top of head extremely rough, naked;

with radiating striaj, but without spines; small flaps over posterior

part of eye, at occiput, over opercle, and on cheek, maxillary, preor-

bital, mandible, and tip of snout. Skin thick and firm; gill-membranes

forming a slight fold across the isthmus; upper band of scales of about

4 rows, narrower anteriorly than the interspace; first three spines of

dorsal about equal, lower than those following; soft dorsal high. Head

2|; depth 3|. D. Ill, VIII, 19; A. 15; V. I, 4; Lat. 1. Gl. L. 18 inches.

Alaska to San Francisco; abundant in Puget Sound; a much larger

fish than H. spinosus, and readily distinguished by the spotted belly.

{Coitus heinilepidotus Tiles. M6m. Ac. Petersb. iii, 262, 1801: Cottns trachurm Pallas,

Zoogr. Ross -Asiat. iii, 138, 1811: Jlemilepidotun tilcsii Cuv. & Val. iv, 276, 1829; Giiu-

ther, ii, 173: Blcpaias veniricoaus Eschscholtz, Zool. Atlas, 3d Heft, 14, t. 13: Tcmnistia

venfricosa Richard.sou, Fauna Bor.-Amer. Fish. 1836, 59: Ucmilepidotua gibbai Gill,

Proc. Acad. Nat. Sci. Pliila. 1862, 13.)
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375.—MELLETES Beau.

(Bean, Proc. U. S. Nat. Mus, 1879, 354: type Mclleies jyapiUo Bean.)

Body moderately elongate. Head broad, depressed, rounded in front,

naked, with several cutaneous flaps; jaws, vomer, and palatines with

bands of villiform teeth; preopercular spines simple, rather strong;

gill-membranes broadly connected, free from the isthmus; a slit behind

the hist gill; a narrow band of ctenoid scales along sides of back,

meeting in front of dorsal; a few prickles on anterior parts of body,

and some small dermal flaps on sides; skin otherwise naked; dorsals

connected; the spinous dorsal long, not emarginate; pectorals well de-

veloped, the rays all simple; ventrals very long, I, 4, the inner surface

of the rays armed with stiff setie; pyloric coeca 6; no air-bladder.

Alaska. (//TjA/jjrTj^, a loiterer; remaining in shallow pools as the tide

recedes.)

1100. M. papilio Bean.

Grayish brown, with darker bands and various mottlings; belly

grayish, with round white spots; fins all much mottled and barred.

Nasal spines obtuse; 2 spines above posterior part of orbits, and 2 on

the vertex, the last four with short filaments. Ventrals 2 in length,

longer than iiectorals, extending to the seventh anal ray ((?). Head

4; depth 2§. D. XII, 20; A. 17; P. 17; V. I, 4. L. 7 inches. Saint

Paul's Island, Alaska.

(Bean, Proc. U. S. Nat. Mus. 18/9, 354.)

376.—SCOBP.ENICHTHYS Girard.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1S54, 131: type Hemitripterus marmoratus Ayrcs.)

Body rather robust, covered with smooth, thick skin. Head large,

somewhat compressed, its upper surface rugose. Mouth rather large,

with villiform teeth on jaws, vomer, and palatines; gill-membranes

broadly united, free from the isthmus; a large slit behind fourth gill;

preopercular spines small, simple ; sj^inous dorsal long, scarcely emar-

ginate, but slightly depressed near its middle, the first four spines

shorter than those immediately following; ventral fins large, I, 5. Size

large. Pacific Ocean. {<T/.op-acva, Scorpcena; l/Juc, fish.)

1101. S. mariMoratus (Ayres) Grd.

Olive brown, thickly mottled with dark blotches and light spots, and

reticulated with different shades of green and brown; sides with 5 irreg-

ular, dark, vertical blotches, of which two are under each dorsal and
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exteud on the fins; belly livid bluish or green, reticulated with

olive; the ground color is exceedingly variable, ranging from cherry-

red to green; lips blotched with white; fins all more or less barred;

liesh and membranes livid bluish. Top of head rugose, without spines;

interorbital space concave, narrower than the large eye; a fleshy flap

on middle of snout, and one on end of maxillar^^; superciliary cirri

large, more than half diameter of orbit, laciniate; upper preopercular

spine short, straight, about half diameter of eje; suborbital stay very

broad; maxillary extending to beyond eye. First four spines of dorsal

subequal, shorter than the fifth; dorsal fins scarcely connected at base;

pectorals shortish, not reaching anal. Skin thick and leathery, with-

out prickles or cirri. Head 3; depth 4. Eye G in head. D. XI-18;

A. 12; P. 15; V. I, 5 ; Lat. 1. (pores) ^'0; pyloric cceca about 30; ver-

tebrae 15 -f 21. L. 30 inches. Puget Sound to San Diego; very abun-

dant. The largest of our Cottidcc, reaching a weight of 10 to 15 pounds.

{Remitripterus marmoratus Ayres, Proc. Cal. Acad. Sci. 1854, 4; Girard, U. S. Pac.

R. R. Surv. Fish. (54; Gimther, ii, 154.)

377.—OL,I«OCOTTUS Girard.

{Clinocottus and lilenmcottus Gill.)

(Girard, Proc, Acad. Nat. Sci. Phila. 1856, 133: type Oligocottus maculosus Girard.)

Body rather elongate, the skin smooth or provided with some small

prickly scales; preopercular spines short, simple or furcate; small ten-

tacles on head and anterior parts of body; gill-membranes broadly

united, free from the isthmus; a slit behind fourth gill; dorsal spines

slender, the fin short and not emarginate; anal papilla large; ventrals

I, 3, or I, 4. Small fishes of the J^orth Pacific, inhabiting rock-pools

between tide-marks. {6).'.y<):;, small; xo-rui;, Cottus.)

a. Month with distinct lateral cleft; the head narrow anteriorly.

b. Skin with imbedded, pricklc-liko scales. (Clinocottus Gill.*)

1102. O. analisGrd.

Olivaceous, much mottled, and with numerous small black and white

S])ots; about five irregular darker bars; a dark bar at base of caudal;

fins all spotted; cirri very numerous, mostly whitish, giving the fish a

woolly appearance in life. Head narrower anteriorly and rather i)ointed

;

mouth with lateral cleft, the maxillary reaching beyond pupil; band of

palatine teeth short and narrow; eye large, 5 in head, about twice the

width of the deeply-grooved interorbital space; nasal spines distant

*Gill, Proc. Acad. Nat. Sci. Phila. 1861, 106: type Oligocottus anafis Grd. (Clinus;

Cottus.)
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from snout; proopercnlar spine short, bifurcate; cranium plane above.

Upper part of bodj^ mesially, covered with minute, imbedded, non-im-

bricated, pectinate scales; anteriorly, small cirri, mostly bifid or trifid,

take the place of the scales. Head, especially above, with very many

similar cirri ; a fringe of cirri on edge of preopercle. Dorsal fins con-

tiguous, rather low; pectoral reaching past front of anal. Anal papilla

very large. Head 3.}; depth 4J. D. IX-17; A. 14; Y. I, 3; P. 16. L.

7 inches. Coast of California; abundant in rock-]30ols from Monterey

southward to Lower California.

(Grd., Proc. Acad. Nat. Sci. Pliila. 1857, 201 ; Girard, U. S. Pac. R. R. Surv. Fish. 57:

Centridsrmlchthi/H anaf'is Giiuther ii, 171: Cottus criuUjer Guiither ii, 522.)

a. Skin without scales or prickles. {OUgocoitus.)

1103. O. maciilosus Grd.

—

Joltnnif.

Usual color reddish brown, varying to gray, intense green or crimson

according to surroundings, the vivid colors developed in the presence

of similarly colored alga?; fins all barred; belly usually livid bluish or

greenish; lower side of head with white mottlings; northern specimens

with an ocellated black spot on front of spinous dorsal. Head slender,

narrowed above, the snout rather pointed ; maxillary reaching pupil ; top

of head with several scattered cirri ; a few on sides of head, none on

edge of preopercle; cirri on lateral line anteriorly and on front of back,

also on base of spinous dorsal. No scales or prickles anywhere; pre-

opercular spine forked. Front rays of anal enlarged and partly de-

tached in <?; anal papilla large (in <?); pectorals reaching well beyond

front of anal. Head 3|; depth 4^. D. VllI-lG; A. 12. L. 3 inches.

San Luis Obispo to Alaska, exceedingly abundant northward; one of the

smallest of marine Cottidce.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1850, 153; Girard, U. S. Pac. R. R. Surv. Fish,

56: Cenli-klennichthijs macalosns Giiuther, ii, 171.)

aa. Month with very little lateral cleft; the head glohoid. (Bleunkotius* Gill.)

1104. O. g-lotoaccps Grd.

Dark olive, with obscure darker cross-bars; first dorsal with 2 dark

streaks above; fins generally barred with greenish, orange, or blue;

cirri mostly black. Body little compressed; head extremely short and

blunt, narrowed above, nearly everywhere convex. Mouth anterior,

short and broad, almost without lateral cleft; lower jaw shortest; max-

illary reaching past front of the small eye; interorbital space very nar-

*Gill, Proc. Acad. Nat. Sci. Phihi. 1881, 166: type Oligocoitus gloViceps Grd. (Blen-

nius; Cottus.)
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row, grooved, about half width of eye: preopercular spine with a single

point turned u[)wards; top of head with two series of cirri; none on

sides of liead, except a few on ui)per part of opercle; a series of cirri

along anterior half of lateral line; skin without scales or prickles; pec-

torals reaching beyond front of anal. Head 3f ; depth 4|. D. IX-IC;

A. 11; y. I, 3. Northern specimens are larger in size, with paler an<l

more variegated coloration and red markings; the dorsal has one or

two more rays, the preopercular spine is stronger and slightly hooked

upwards, and the oj)ercle has many more cirri above than in the south-

ern form. Pacific coast, from Monterey northward to Kodiak; in rock-

pools; rather rare.

(Girai'd, U. S. Pac. R. R. Surv. Fish. 1858,58: Centridermidtthi/s globiceps Giinther,

ii, 171.)

3^8.—BI.EPSIAS Cuvier,

(Peropus Bennett: Histiocottus Gill.)

(Cuvier, Regne Animal, 1829, ed. Sd: type Trachinus cirrhoaus Pallas.)

Head and body compressed ; skin hispid with stifiSsh villiform

prickles, sometimes with definitely naked areas ; snout and chin with

several rather long barbels; mouth small; teeth villiform, on jaws,

vomer, and palatines; preopercle with two short blunt spines; gill-

membranes free from the isthmus; gills four, a slit behind the fourth;

top of head with bony ridges; suborbital stay narrow; first dorsal

short, elevated in front, the spines slender; second dorsal large; anal

similar, lower; ventrals very short, I, 3; pectorals long. Pacific coast.

(An old name of some fish; from ftXs-w^ to look.)

a. Spinous dorsal emarginate; sides with naked areas.

IIOJ. B. cirrliosus (Pallas) Giinther.

Dark olivaceous, sides of back with four to six vertically oblong black

blotches edged with paler, not reaching nearly to lateral line; belly and

naked areas on sides whitish ; black bands radiating from eyes ; fins

dark, with large pale blotches and dark spots; caudal with light and

dark bars; ventrals plain; a small white spot on front of spinous dor-

sal. Supraocular ridges well developed; interorbital space concave,

with two low ridges extending backwards from nasal spines, diverging

towards occipital ridges; the latter large, partly interrui)ted; subor-

bital stay conspicuous; temporal ridge present; maxillary reaching to

beyond middle of pupil; snout with five barbels, chin with six, the

longest about as long as the eye, which is 3§ in head; a small cirrus
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on each interorbital ridge; iiiterorbital space as wide as eye; sides

with three or four pale, well-defined, naked areas behind pectorals, the

two anterior much the largest; behind these a long naked strip along

the lateral line, colored like the rest of the body; first four spines of

dorsal elevated, f to f length of head; the fifth much shortened; mem-

brane deej^Iy notched between the fifth spine and the sixth, which is

longer than the one before it; ventrals as long as eye; pectorals reach-

ing much beyond front of anal; first rays of soft dorsal short; the

others gradually lengthened to near the last, the highest higher than

the dorsal spines; caudal longer than head. Head 3f; depth 3f. D.

V, 111-23; A. 20; P. 12; Lat. 1. 50. L. 6 inches. North Pacific, south

to San Francisco.

{Tracliinus cirrhosus Pallas, Zoogr Ross.-Asiat. iii, 237, 1811 : Bhpslas trilobus C. & V.

iv, 375, 182'J; Giintlier, ii, 153; Steindacliuer, Iclitli. Beitriige, v, 128, 1876.)

rtffl. Spiuons dorsal not emarginate ; no naked areas.

1106. B. bilobtis Cuv. & Val.

Olivaceous, paler below; dorsal region with 4-5 black bars, reaching

one-third the distance to the lateral line, and somewhat continued on

the tins; caudal with a black bar at base, otherwise plain; pectorals

and anal blotched with black. Body shorter and deeper than in B.

cirrhosus, with thicker caudal peduncle and heavier head, the bones

less firm; snout short, obtuse; interorbital space very wide, concave,

half wider than the small eye; short occipital ridges present, besides

several bluntish tubercles. Mouth broad, oblique, the maxillary reach-

ing pupil; teeth small, distant; barbels as in cirrhosus. Head and

body covered with prickles, larger and blunter than in cirrhosus; no

naked j)atches on body; fins less developed than in cirrhosus; first

five or six spines of dorsal subequal, the last three abruptly shorter;

])ectorals longer and much broader than in cirrhosus, reaching seventh

anal ray; caudal short, much shorter than head. D. IX-21; A. 18; P.

16. Coasts of Alaska and Kamtschatka; the specimen here described

from Kodiak.

(Cuv. & Val. iv, 379, 1829: Peropus hilohus Bennett, Beechey's Voy. Zool. Fish. 59;

Gliuther, ii, 153.

)

3T9.—:^"AUTICHTHYS Girard.

(Girard, U. S. Pac. R. R. Surv. Fish. 1858, 74: type Blepsiaa oculofasciaius Girard.)

Body rather elongate, compressed, but not elevated, the skin evenly

covered with short, close-set, villiform prickles. Head short, strongly
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compressed, the cheeks subvertical; orbital ring much elevated above,

with several blunt protuberances beliind; nape much depressed, with

the base of the dorsal fin risiu;^ abruptly above it; njouth small; teeth

on jaws, vomer, and palatines; proopercle with small bluntish spines

above; gill-membranes broadly united to the isthmus; a slit behind

fourth gill; brnnchiostegals 0; first dorsal falcate, the spines very flex-

ible, the anterior much elevated, much longer than head, the posterior

rapidly shortened; second dorsal long and rather high; anal fin similar

to second dorsal, but shorter and lower; pectorals moderate; ventrals

1, 3, well developed, nearly as long as head. Pacific coast. Small

fislies, of singular ai)pcarance. [vo-brriq^ sailor; ixOo:;^ fish; in allusion

to the development of the first dorsal tin.)

1107. N. ocuSofasciatus Grd.

Grayish above; sides with dark marblings and obscure dusky bands;

a very conspicuous black band through the eye and across cheeks ; first

dorsal blackish; other fins barred with light and dark; ventrals j)lain.

Maxillary reaching to opposite pupil; eye very large, longer than snout;

nasal si)ines conspicuous, curved ; maxillary and edge of i)reopercle with

minute cirri; orbit with a branched cirrus, as long as pupil; the narrow

interorbital space deeply channelled ; supraocular ridge posteriorly with

3 blunt tubercles; 2 compressed tubercles on each side of first dorsal;

a deep pit at nape, extending under origin of first dorsal; spinous dor-

sal smooth; rays of soft dorsal and caudal roughened with prickles;

dorsal spines nearly twice length of head; ventrals f length of head,

a little shorter than caudal; pectorals long. Head 3i; depth 3f. D.

IX-28; A. 19; P. 14; V. I, 3; Lat. 1. 44. L. 6 inches. Pacific coast,

San Francisco to Unalashka; chiefly northward.

{ Blepsias oculofasciatiis Girard, Proc. Acad. Nat. Sci. Phila. 1807, 202; Giiuther, ii,

157; Steiudaclincr, Ichth. Beitriige, v, 130.)

380.—RIfAinPIIOCOTTUS Glinther.

(Giinther, Ann. Nat. Hist, xiv, 369, 1874: type Bhamphocoitua richardaoni Giinther.)

Body short, elevated. Head very large, its greatest depth greater

than that of the body; skull with 2 strong bony ridges from above the

front of the eye, continuous with 2 large occipital ridges, leaving the

interorbital space and middle line of the top of the head strongly

concave; snout slender, narrow, and abruptly protruding; mouth very

narrow, fl-shaped, its gape longer than wide; teeth villiform, none on

the vomer or palatines; gill-opening confined to the region above the

Bull. J^at. Mus. No. IG 4G
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base of the pectorals, the membranes below completely united to the

shoulder girdle and isthmus; apparently no slit behind last gill; a

stout, straight, preopercular spine; nasal spines present; no other

spines on head. Skin everywhere on head and body iirm, immovable,

densely covered with stiff bifid or trifid spinous prickles; spinous dor-

sal very small; pectoral with procnrrent base, {pa/xi/'og, snout; zorrw?,

Cottus.)

IIOS. R. ricliardsoni Gthr.

Brownish, with G or 8 obliqne black bands running downward and

forward; a white bar below eye; a dusky bar at bases of pectorals and

ventrals, the tins otherwise plain. Head hard and bony, nearly as

long as rest of body; snout rather longer than eye, which is of mod-

erate size, and with partly vertical range; maxillary extending to front

of eye; suborbital stay strong; pectorals long, reaching tips of ventrals

and past front of anal; ventrals long, their rays prickly. Head 2;

depth 2. D. VII-14; A. 7 or 8; V. ca. I, 4. L. 2^ inches. Northern

seas. Three specimens known : the one here described from Bering's

Straits; the original, said to be from "Fort E-upert"; a third recently

obtained by Mr. Lockington, from the stomach of a Sebastodes, at Mon-

terey.

(Guuther, Ann. Mag. Nat. Hist, xiv, 370, 1874; Bean, Proc. U. S. Nat. Mus. 1881,

252.)

Family CVIII («)—AGONID^.*
{The Allifjator-Jishes.)

Body elongate, or more or less elevated, angular, covered with about

eight longitudinal series of large bony plates, which form a coat of mail

;

*Tlie following genera and species of this type have been described from Kam-
tscliatka and the Kurile Islands, and will doubtless be found on our Alaskan coast:

HYPSAGONUS Gill.

(Gill, Proc. U. S. Nat. Mus. 1861, 259: type Aspidopliorus quadricornis Cnv. & Val.)

• Body compressed and elevated, its depth greater than length of head, more than

one-third the body; head small, separated from the base of the dorsal by a very deep

nuchal depression; top of head very uneven; mouth terminal, the jaws about equal;

no vomerine teeth
;
gill-membranes undescribed, jirobably free from isthmus ; no bar-

bels; scales large, not very rough, most of them striate and armed with a central

spine or tubercle; dorsal spines strong, the first serrated; pectorals short, ijrocurrent;

ventrals small, (u^z, high; Agonus.)

H. quadricornis (Cuv. & Val.) Gill.

Two horns above eye and 2 above occiput; iuterorbital space nearly as broad as
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head externally entirely bony, the plates often spinous ; eyes large, placed

high; suborbital stay cuirassing the cheek; mouth terniiual or inferior;

barbels often present; teeth small, in villiform bands, on the jaws, and

often on the vomer and palatines also; gills 3A, no slit behind the last;

pseudobranchice very large, usually extending down the inner side of

theopercle; gill-rakers small; gill-membranes united, free or joined to

eye; :2 small spines above suoiit; dorsals well separated. Head 3|; depth 3. D.

IX-IJ; A. 10; Lat. 1. 33. Kamtschatka. iGunlhcr.)

(Aspidophoru9 quadricornis Cuv. «& Val. iv, 221, 1829: Jgoniis qiiadricornis Giinthcr,

ii, 215.)

HIPPOCEPHALUS Swainson.

(Swainson, Class. Fish. &c., 1839, 272: type Aspidopkorus supereiliosus Cuv. & Val.)

Body moderately elongate, compressed, the head depressed at the nape; dorsal

spines strong, the first inserted close behind the nape; dorsals well separated; jaws

equal, or the lower slightly the longer; breast granulated; gill-membranes not de-

scribed, probably free. {iTtitoi, horse; HEcpaXrj, head.)

H. japonieus (Pallas) Gill.

Yellowish brown, the body banded and the fins with dark lines. Top of head not

very rough; a fiat triangular prominence, directed upward and outward above each

eye, concealing the eye when viewed from above; 2 spines above the snout; subor-

bital with 2 or 3 spines, one of them with a barbel; suborbital stay broad, gibbous;

barljels small; bony plates rough-striate, pyramidal, the center raised; ventrals half

as long as pectorals; dorsals separated by a f.pace greater than length of either; fins

all very rough. Depth 5. D. VI-17; A. 8; Lat. 1. 45. L. 12 inches. Kurile Islands.

{Cm: 4- Yah)

{CothiH japonieus Pallas, Spicilcgia fasc. vii, 31, 1772: Agonus curUicus and Agoints

sfegophthalmtoi Tilcsius, Mem. Ac. Petersb. iv, 416, 427: Aspidopkorus superciliosus Cuv.

& Val. iv, 215: Agonus stegophthalmus, Gunther, ii, 214.)

Brachyopsis dodecaedrus (Tiles.) Bean.

Brownish, body and fins banded. Body elongate; snout obtuse, depressed, without

spines; mouth nearly vertical, the lower jaw considerably produced; interorbital

space as wide as eye; suborbital with spines; breast with many small convex polyg-

onal plates; keels of the scales ending in a small point. Head 5; depth 8. D. XI-7;

A. 15; P. 15; V. I, 2; Lat. 1. 40. Kamtschatka; common. (Cuv. rf- Val.)

{Agonus dodekaiidrus Tiles. Mdni. Ac. Petersb. iv, pi. 13, 1811: Phalangistes lorieatus

Pallas, Zoogr. Ross.-Asiat. iii, 114: Aspidodophorus dodecaiidrus Cuv. & Val. iv, 209:

Agonus dodccaiidrus Gthr. ii, 214.)

Siphagonus segaliensis (Tiles.) Steind.

Yellowish brown; fins with black bands. Form resembling Brachyopsis rostraius,

but the tail shorter; body depressed ; eye behind middle of head; two spines on tlio

suborbital, and some others about eyes; dorsals contiguous; anal longer than second

dorsal; no barbels under the throat; gill-meml>ranes and barbels at chin undescribed.

D. VII-8; A. 12; C. 10; P. 14; V. I, 2. L. 7 inches. Island of Saghalien. {Cuv. ^
Val)

{Syngnathus segaliensis Ti\os. M6m. Soc. Imp. Nat. Moscou, ii, 216: Agonus Iwvigatua

Tilesius, MtSm. Acad. Petersb. iv, 436: "Aspidophove lisse" Cuv. & Val. iv, 214.)
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the isthmus; ventral fins thoracic, close together, imperfect, I, 2 or T, 3;

spinous dorsal small, sometimes absent; anal short, similar to soft dor-

sal, without spines; caudal narrow, few-rayed; pectorals entire, with

broad base, the rays mostly simple; pyloric coeca few; air-bladder

none. Small fishes, chiefly of the Arctic Seas. Genera about 10 ; spe-

cies about 16. They feed chiefly on Crustacea, and are often found at

considerable depths.

{TriglidcB, group Cataphracti pt. Giinther, it, 211-216.)

a. Spinous dorsal obsolete
;
gill-membranes free from tbe isthmus. (Aspidophoroidince.

)

ASPIDOPHOROIDES, 381.

aa. Spinous dorsal present.

i. Gill-membranes free from the isthmus; lower jaw projecting,

c. Body extremely elongate; snout forming a tube; chin with a single long

barbel Siphagonus, 382.

cc. Body fusiform, less elongate; snout not forming a tube; chin without barbel.

Brachyopsis, 383.

bb. Gill-membranes united to the isthmus, lower jaw included.

d. Bony plates of body without spines.

e. Vomerine teeth none; no occij)ital pit Agonus, 384.

ee. Vomerine teeth present ; a deep pit at the occiput Bothragonus, 385.

dd. Bony plates of bodj^ ending in spines.

/. Vomerine teeth present Odontopyxis, 386.

ff. Vomerine teeth none Podothecus, 387.

3§1.—ASPIDOPHOROIDES Lac^pMe,

{Anoplagonvs Gill.)

(Lac^pfede, Hist. Nat. Poiss. iii, 228, 1802 : type Aspidophoroides tranquebar Lac.= Cottus

monopterygius Bloch.)

Body very long and slender, subterete, octangular, tapering into a

very long six-sided tail. Head slender, short, with large eye; mouth

small, terminal; jaws and vomer with villiform teeth. Dorsal fin

single, without spines, very small, inserted nearly opposite the still

smaller anal; other fins small; bony plates of body keeled, without

spines; gill-membranes broadly united, free from the isthmus. [dff-U,

shield; (popiio^ to bear; e:(5o?, appearance.)

a. Nasal spines very strong.

1109. A. monopterygrius (Bloch) Storer.

Brownish, obscurely banded with darker; pectorals, dorsal, and cau-

dal mottled or barred. Head triangular, much narrowed anteriorly;

nasal spines very large, diverging, inserted near tip of snout; no other

spines anywhere; eyes very large, longer than snout; supraocular

ridges very high; a ridge extending backward from eye along tem-
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poral region; lower jaw slightly iucludctl; caudal peduncle very long

and slender, forming about two-fifths the length; breast with flat

l)lates; dorsal ridges high anteriorly, the median line of back from

snout to dorsal flu concave. Head 5g; depth 9. D. 5; A. C; Lat. 1«

about 50. L. G inches. Polar regions, southward to Cape Cod; abun-

dant in deep water.

(Cottus monoptcrijfjius Bloch, Ansliiudische Fisclie, ii, ir>(>, taf. 178; Giinther, ii, 216.)

aa. Nasal spiucs obsolete. {Anoplagonus G\\\.)

1110. A. ieapi'iiiis Giinther.

Black, obscurely marbled with grayish and brownish; dorsal grayish,

marbled with black ; caudal black, with a gray band ; anal yellowish,

with a black dot behind each ray. Body anteriorly much broader than

high. Head flat, depressed, triangular; nasal spines obsolete; lower

jaw projecting; inteiorbital space grooved, narrower than the orbit;

eye less than snout, 5 in head; pectorals shorter than head; ventrals

small; breast with about 16 plates. Head 5 in total length; depth 14;

width 9. D. 5; A. 5; C. JO; P. 10; Y. 2; Lat. 1. 41. Vancouver's

Island. {Giinther.)

(Giinther, ii, 524: Anoplagonus inermis Gill, Proc. Acad. Nat. Sci. Pliila. 1861, 167.)

382.—SIPHAGO]\US Steiudachner.

(Steindachner, Ichtb. Beitriigc, v, 140, 1876: type Syngnathus scgaliensis Tiles.)

Form of Syngnathus; snout produced in a tube; lower jaw projecting

beyond upjier, with a long barbel at the sj'mi)hysis; gill-membranes

free from the isthmus; both dorsals present; ventrals very short;

plates of bodj" slightly keeled, without spine. (Latin, sipho, tube;

Agonus.)

1111. S. barbatus Steind.

Brownish, a lengthwise black band on sides of head, becoming ob-

solete behind. Body very slender, subterete; median line of head and

back concave; snout produced into a long moderatelj^-compressed

tube, the single barbel at the chin about twice the length of eye; teeth

on vomer; snout and orbital rim without spines; eye in middle of head;

suborbital narrow, unarmed; i)reopercle with 3 spines; large polygonal

scales on the breast; pectorals long, reaching dorsal; ventrals very

short, the vent close behind them. Head 4; depth = length of snout,

9. D. Vl-7; A. 9; P. 12; Lat. 1. 44. L. inches. Coasts of Alaska

and Japan; not rare.

(Stciudacbuor, Ichth. Beitriige, v, 140, 1876.)
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383.—BRACHYOPSIS Gill.

• {^ Lcjitagonus Gill.)

(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 259: type Agon us rostratus Tilesius.)

Body elongate, fusiform, low, covered with spinous plates. Head de-

pressed, spinous; mouth comparatively large, very oblique, the lower

jaw projecting; jaws, vomer, and palatines with small teeth; gill-mem-

branes united, free from the isthmus; barbels few; spinous dorsal well

developed; ventral rays 1,2. (fijjayuq^ short; o^nq^ face.)

1112. B. rostratus (Tilesius) Gill.

Body more fusiform than in other species of this genus, very robust

in front of the middle, tapering to the slender tail. Head triangular

and pointed, as seen from above, the mouth quite narrow; eyes small,

well forward; head considerably depressed, snout without spine; a

short flap at angle of mouth ; scales not very rough
;
gill-membranes

free from the isthmus; ventrals quite short; breast with a median row

of large raised convex plates; a row" of similar plates bordering the

edge of the gill-opening, the three series forming a /^-shaped figure,

the interstices filled with very small plates. "D. VIlI-8; A. 13"; Lat.

1. 30. L. 8 inches. Alaska and Kamtschatka; here described from

specimens lately obtained by Dr. Bean.

{Agonus rostratus Tiles. M6ui. Acad. Petersb. iv, pi. 14 : Phalangistes fusiformis Pj^Uas,

Zoogr. Ross.-Asiat. iii, 116: Agonus rostratus Giintlier, ii, 214.)

1113. B. verrucosus Lockingtou.

Olivaceous, banded with darker; pectorals whitish at base, with a

dark spot above and below; terminal portion dark; ventrals bright

orange-yellow with a large black spot inside of the first ray, and two

small spots near the tip in i , the fin plain in 9 . Body elongate, de-

pressed; mandible narrow, not one-fourth as deep as long; maxillary

reaching slightly beyond front of e.ye, with a short barbel at tip; length

of b.irbel ^ that of eye; ridges on head all rough; supraocular ridges

serrate ; occipital and postorbital ridges without spines
;
preorbital with

about six spines ; suborbital stay with two
;
preopercle with two spines

near its angle; opercle without spines; membrane of mandible with

small stellate tubercles; plates on body rough, each with a keel termi-

nating in a strong spine; the dorsal plates with small prickles also;

breast and base of pectoral fin with large, striate, wart-like tubercles;

plates of ventral series tubercular anteriorly; upper lateral series of
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plates reaching- head; pectorals reaching the eleventh plate; ventrals

extending beyond front of anal in c? , much shorter in 9 ; the membrane

between the rays very broad; anal papilla small. Head 4^; depth 8.

D. IX-7; A. 11; V. I, 2; P. 14 ; C. 10; Lat. 1. 35. L. 8 inches. Coast

of California; abundant in deep water.

(Lockingtou, Proc. U. S. Nat. Mus. iii, 60, 1880 (May 6): Agonus (Brachijopaia) bar'

kaiii Steiiul. Iclitb. Beitriige, ix, 253, 1880 (July If)).)

1114. B. xyosternus J. &. G.

Light olive brown, tiuely reticulated with darker, pale below; mandi-

ble, and sides of head below eye bright silvery; pectoral blackish, with

a large light blotch at base below and a broad pale tip; caudal entirely

black; dorsal nearly i^lain; ventrals plain; anal white anteriorly, ab-

ruptly black behind. Form of 7>. verrucosus, but rather stouter and

less depressed; breast covered with minute prickles; plates of body

with spines as in B. verrucosus, but Avithout smaller prickles ; ventral

fins short, reaching, even in the male, little more than half way to anal;

the connecting membrane of the rays very narrow; maxillary barbel

loug, three-fourths the diameter of the eye; mandible very deep, more

than one third as deep as long; upper lateral series of i)lates obsolete

from front of lirst dorsal forward. Head 4|; depth 7. D. VI-0; A. 8;

V. I, 2 ; P. 17 ; Lat. 1. 30. L. 5^ inches. About Monterey and Sau

Francisco; common about Santa Cruz.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. iii, 1.52, 1880 (July 2): Agoniis (Brachyopsis)

annw Stcindacbuer, Icbtb. Beitriige ix, 254, 1880 (July 15).)

1115. B. (?) dccagonilis (Blocb & Scbneider) J. & G.

Yellowish brown, marbled with darker. Body elongate, compressed;

head depressed
;
jaws equal; a pair of spines above the snout, a second

above the orbits, a third on the nape, the latter the largest; barbels

very short and thick; scales with very prominent spines; six series of

scales between the ventral fins and the \ent ; four between the vent

and the anal fin; pectoral tins much longer than head, one-fourth total

with caudal, I). Vl-7; A. 8; P. 14; Lat. 1. 41. Greenland to Norway.

{Giinthcr.)

{Af/onus decagonua Bl. & Sclin. 1801, 105: Agonus decagonus Giintbor, ii, 215: Agonus
dccagoiiuH Collet, Norges Fiske, 1875, 40: Archagonus dccagoHun (HW: Anpidophonta spi-

nosiHsinius Kroyer, Naturhist. Tidsskr. i, 250, 1844: Agonus «/;iH0si8.>((»n(« Giiutber, ii,

214: Leptagonua spinosmimua Gill, Proc, Acad. Nat. Sci. Phila. 167, 18G1.)
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3§4.—AGONIJS Bloch & Schneider.

(AspidopJiorus Lac^p^de: Phalangisles Pallas.)

(Blocli & Schneider, Syst. Ichth. 104, 1801: type Coitus eataphractus L.)

Body low; head broad, depressed, about as broad as long; mouth

small, subinferior, the lower jaw included; no vomerine teeth; gill-

membranes joined to the isthmus, forming a narrow fold across it;

plates on body without spines; fins short. One species known, (a,

without; ^wvos, joint: *'. e., rigid.)

1110. A. catapSiractllS (L.) Bloch & Schneider.

—

Sea Poacher.

Brownish, sides with some dark bands; pectorals and uj>per fins

barred. Body anteriorly very broad, flattened below, taj)ering ab-

ruptly forward to the triangular snout, and slowly backward to the

long and slender tail; the greatest width is half more than the greatest

height and 5 times the least height; snont with four sharj), hooked

spines i)rojecting much beyond the horizontal fl-shaped moutli; lower

jaw profusely covered with thickish barbels, the largest longer than

eye; suborbital narrow, with three blunt bony projections; preopercle

and subopercle each with a stout sjjine, that on suboi)ercle the larger

and hooked backward; bones of head striate; orbital crests elevated,

roughish; interorbital space broader than eye; top of head little un-

even, without spines; two blunt occipital processes; no nuchal depres-

sion; the space between dorsal ridges concaA'e; plates on body rugose;

lateral plates much smaller than others, the upper lateral series obsolete

from middle of spinous dorsal forward, in which region the lower lateral

series is much enlarged; breast with four quadrate plates forming a

square. Dorsal small; pectoral about as long as head, reaching to

within four plates of anal; ventrals short, reaching little beyond vent,

C| in length. Head about as broad as long, 4J; depth 6. D. V-7; A.

5 ; Lat. 1. 35 ; coeca 5 ; vertebrae 11 -f 25. Korthern Europe ; recorded,

perhaps erroneously, from Greenland.

(Coif Its eataphractus L. Syst. Nat. i, 451: Aspidophorus arm a fws Lac€p. iii, 222; Giin-

ther, ii, 211; Day, Fishes Great Britain, 1881, 67.)

3§5.—BOTHRAGONUS Gill.

(Gill, Bull. U. S. Nat. Mus. xi, ined. : type Hypsagonus swani Steindachner.)

Body rather short and deep, broad and depressed anteriorly, com-

pressed behind; a deep nuchal pit; moutli subinferior, the lower jaw

included ; head and neck to the dorsal fin rhombic in outline, as seen

from above; jaws and vomer with teeth; dorsals small, well sei^aratedj
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anal similar to soft dorsal; ventral I, 2; plates without spines or keels;

no spines on head. Gill-membranes broadly united to the isthmus.

North Pacific. {jSoOpo:;, a cavity; ayuj^oq, Agouus.)

1117. B. swani (Steindachuer) Gill.

Clear yellowish; a blackish cross-bar downwards and forwards from

base of first dorsal; another between the dorsals, and a third behind

dorsal and anal; a dusky bar across interorbital space and through eye;

fins all mottled or barred. Nuchal pit broader than long, the plates be-

hind sending three processes into it; top of head with two broad par-

allel ridges, the space between them transversely concave; preopercular

margin denticulated ; breast with large plates, similar to those on sides

of body. Head 3^; depth 3^. D. III-5; A. 5; P. 12; C. 12; V. I, 2;

Lat. 1. 32. Puget's Sound; one specimen known. {Steindaehner.)

{Hypsagonus swanii Steindacliner, Iclith. Beitriige, v, 144, 1876.)

3§6.—ODONTOPTXIS Lockington.

(Lockington, Proc. IT. S. Nat. Mus. ii, 328, 1879: type Odontopyxis trispinosus Lock.)

The genus differs from Podothecus chiefly in the presence of vomerine

teeth. The body is very slender^ and the fins few-rayed, {odcuv, tooth
;

7ry?:<r, box.)

111§. O. trispinosus Lock.

Olivaceous, with six or seven darker bands; fins with dark blotches.

A sharp, rather long, movable spine upon the tip of the snout, its tri-

angular base projecting beyond the jaws; behind this a pair of recurved,

fixed spines; supraorbital ridge prominent, ending in a backward-

directed spine; maxillary with two minute barbels; isthmus broad;

eye very large; forehead strongly convex, longitudinally transversely

strongly concave; a deep nuchal cavity divided by a longitudinal ridge;

preorbital with a spine directed backward; eye large; a circlet of hori-

zontal spines at base of caudal. Head 5i in total length ; depth 10 to

12; eye 3| in head. D. IV-6; A. 6; V. I, 2; P. 14; C. 11; Lat. 1. 36.

L. 3 inches. Pacific Coast from San Francisco to Santa Barbara.

(Odontopyxis triapinosua Lockington, Proc. U. S.Nat. Mus. ii, 328, 1879.)

3§7.—POI>OTIIE€US Gill.

{Parafjonus Gill.)

(Gill, Proc. Nat. Sci. Pbila. 18G1, 259: type Podothecus pcristethua Gill :==Agonua adpen-

serinus Tiles.)

Body elongate, fusiform; head long, comi)ressed, armed above; snout

protruding much beyond the small, inferior, U-shaped mouth; teeth
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very small, in villiforin bauds; none on vomer or palatines; lower parts

of head with barbels; gill-membranes united to the isthmus, uot form-

ing a fold across it. Plates of body armed with spines; spinous dorsal

present. Ventral rays I, 2. (-w^c, foot; Oq/.Tj^ box, from a supposed

groove for the reception of the ventrals.)

1119. P. vnlsus J. & G.

Dark brown, with 7 to 9 darker cross-bars, extending on the fins;

pectorals black, with whitish edging and a pale blotch near base ; other

fins chiefly black, the anal with whitish edging; belly white. Body

very elongate, broader than high. Head triangular, the profile irregu-

lar, the snout pointed. Mouth fl -shaped, entirely inferior, the maxil-

lary reaching front of puj)il; distance from ijremaxillaries to tip of

rostral spines, about half length of snout; maxillary, interopercle, and

branchiostegals, with scattered cirri, these fewer and smaller than in

P. acipenserimis ; none on lower side of snout. Bye large, as long as

snout, 3J in head; the orbital rim prominent all around. Spines of

head more numerous than in the other Agonidw. Snout with two

strong spines directed forwards, two large ones behind them directed

upwards, then two smaller ones; orbital ridge elevated and serrated,

with a preocular and a supraocular spine; behind the latter, a ridge

armed with two spines on each side, separated from the first plates of

the dorsal series by a deep quadrangular pit; a row of minute, erect

si)ines on median line of back and toi? of head ; a sharp, serrated, tem-

poral ridge, with four spines; opercle with a strong rib and several

spines; suborbital stay with an irregular prominent ridge; preopercle

with three principal spines and some smaller ones; suborbital narrow,

half width of eye, extremely uneven, armed with small spines and

tubercles; more than 70 spines and tubercles on the head. Plates of

body all striate, those above and on sides ending each in a sharp

spine; breast with about six polygonal plates, on each side of which

are the plates of the abdominal series; bases of caudal and pectorals

with small spines. Ventrals short, the vent near the middle of their

length. Head 4; depth 8. D. IX-7; A. 9; Lat. 1. 40. L. 4J inches.

Deep water, off San Francisco; not common.

{Afjonus vulsus Jordan & Gilbert, Proc. U. S. Nat. Mus. iii, 30.3, 1880.)

1120. P. acipenseriBius (Tiles.) GiU.—Alligator flsh.

Brown with darker marblings and narrow vertical streaks; fins oliva-

ceous, more or less marbled with dark ; ventrals plain, black in <? j a
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dark bar at base of pectorals; belly white. Body elongate, the tail very

slender, broader than deep; head narrow, the cheeks subvertical, the

snout long and pointed; mouth n-shapcd, wholly inferior; distance from

])re:uaxillarles to tip of nasal spines less than half snout; maxillary

and lower side of snout with dense tufts of long cirri as long as eye;

a few on mandible, none on branchiostegal region. Eye large, shorter

than snout, 4 in head; orbital rim prominent above only; snout with

two Mi>ines directed forward, then two larger ones hooked backward, far

behind which are two smaller ones close together, directed upward;

orbital bones rugose, with a strong supraocular spine only; behind it a

sharp occipital ridge on each side, each ending in a single spine; no pit

at the occiput, the vertex nearly plane; opercle and preoi)ercle strongly

striate, the latter with a ridge and a blunt spine;' suborbital very broad,

nearly as deep as eye, striate, with a double ridge at its lower margin,

the upper ridge with two or three spines; head with about 18 distinct

si)ines in all. Plates of body strongly striate, those above ending in

strong spines; breast with about twelve polygonal plates; slight asper-

ities at base of ])ectoral; ventrals very short, not longer than eye in 9,

about half longer than eye in <?
;
pectorals large, about reaching anal;

caudal peduncle long, about half length of bodj' without head; dorsals

high in <?, the two fins closely contiguous. Head 3|; depth G. D. IX-7;

A. 8; Lat. 1. 37; vert. 12 + 27. L. 12 inches. Puget Sound to Alaska;

common northward.

(AgoiiuH acipenscriiiHS Tilesiiia, M^m. Acad. St. Petersb. iv, 422, 1813. Af/onnx acipenseri-

MJtsGiiuther, ii, 212: Podofhecus peristvthus Gill, Proc. Acad. Nat. Sci. Pliila. IHGl, 2(iU:

Paraoonu8 acipcnserimiH Gill, 1. c. 1G7: Agouus acipenscrinus Jordau & Gilbert, Proc.

U. S. Nat. Mus. iii, 332, 1880.)

Family CVIII (?^).—TRIGLIDiE.*

{The Gurnards.)

Body elongate, usually more or less fusiform, covered with scales or

series of bony i)lates. Head externally bony, usually entirely cuirassed

with rough, bony plates, some of which are armed with spines; eyes

high; mouth terminal or subinferior; premaxillaries protractile; max-

illary without supplemental bone, slipping under the preorbital; teeth

very small, in bands in the jaws, and usually on the vomer aiul pala-

tines, sometimes entirely w^anting; gills 4, a large slit behind the

fourth; pseudobranchiae present
;

gill-rakers various; gill-membranes

* Family 108 (a), Agonidce la included under Triglida;^ in the key to families, on page
79.
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free, or variously attacliecl to the isthmus. Ventral fins thoracic, usu-

ally wide apart, separated by a fiat area, I, 4 or I, 5. Spinous dorsal

present, short; soft dorsal similar to the anal, which is without spines;

caudal narrow, few-rayed. Pectorals large, with broad base, some-

times divided into two portions, sometimes with the two or three lower-

most rays detached. Air-bladder present; pyloric coeca usually pres-

ent, few in number. Singular looking fishes, allied to the CotUda\

found in all seas. Genera 5 ; species about 40.

{Triglid(B pt. Guuther, ii, 191-210, 21G-224.)

a. Pectoral fins, with two or three detached appendages below; ventrals I, 5, wide

apart.

J. Body mailed; teeth none; pectoral appendages 2. {Peristediincp.)

Peristedium, 388.

bi. Body scaly; teeth present
;
pectoral appendages 3. {Triglince.)

c. Palatiaes toothless Trigla, 389.

cc. Palatines with teeth Prionotus, 3110.

aa. Pectoral fin divided to the base, into two unequal parts ; ventrals I, 4, contigu-

ous; gill-membranes broadly attached to the isthmus. {DacUjlopterinw.)

Cephalacanthus, 391.

388.—PEKISTEDIUM Lac^pMe.

{Feristedion Lac^p^de, Hist. Nat. Poiss. iii, 3138, 1802: type Peristedion malarmat Lac.=
Trigla cataphracta Gmelin.)

Body elongate, fusiform, covered with bony plates, each of which is

armed with a strong spine; head bony; each preorbital produced into

a long flat process, which projects more or less beyond the mouth;

niouth small; teeth none; lower jaw included, provided with barbels;

gill-membranes separate, narrowly joined to the isthmus anteriorly;

gill-rakers slender. Dorsal fin continuous or divided. Pectoral fin

short, with the two lowermost rays detached. Ventrals I, 5, separated

by a broad flat area. Air-bladder simple. Pyloric coeca about 10.

Warm seas. Color generally red. {-ep'-, around; areOcov^ diminutive of

gteOoc;^ breast; the breast being mailed.)

1121. P. niiniiituni Goode.

Bright crimson. Armature of body essentially as in P. hrevirostre;*

spines of abdominal plates very weak posteriorly ; length of preorbital

process 3J in distance from its extremity to front of orbit; iuterorbital

space deeply concave; protuberance on the forehead very slight; a

pair of spines on upi)er surface of snout behind base of preorbital

processes ; a larger pair on preorbital processes ; ridge of preopercle

ending in a depressed, short, sharp-pointed spine; about ten small

* See Guuther, Cat. Fish. Brit. Mus. ii, 218, 1860.
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tentacles on each side of lower jaw, those near the symphysis smallest.

Long tentacles at angle of mouth fringed, extending to bases of i)ec-

torals. Head 2i; depth 5. D. VII-IS; A. 17; C. IG; P. 2-10; V. I,

5; Lat. 1. 28. L. 12 inches. Gulf Stream, off the coast of Ehode Island.

{Goode.)

(Goode, Proc. U. S. Nat. Miis. 1880, 349.)

3§9.—TRIC;L,A Linnaeua.

Gurnards.

(Artedi; Linnaeus, Syst. Naturae, 1758: type, Trigia lyra L.)

This genus differs from Prionotus chiefly in the absence of palatine

teeth. The scales are smaller and the pectoral fins less developed; a

series of bony, spinous plates extend along the base of the dorsal fins,

a pair of them to each ray, the fin thus running in a shallow groove;

caudal fin usually emarginate. Lateral line usually forking at base of

caudal, the branches running to tip of fin. The numerous species

abound on the coasts of Europe, Africa and India. [rptyXa^ classical

name of Mullus barbatus; transferred to this group for no evident

reason.)

1122. T. cucilllis Linn.

—

Bed Gurnard.

Eosered; profile of snout rather steep, slightly concave; preorbital

with short denticulations; maxillary nearly reaching front of orbit;

lateral line with a series of unarmed plates, which are deeper than

long; first dorsal spine tuberculated ; second longest, § length of head;

pectoral reaching past front of anal. Head 3J; depth 5. D. IX-18;

A. 17; Lat. 1. 75. Common in Europe; said by Cuvier to have been

once brought from l^ew York by Milbert.

(Liun. Syst. Nat.: Trigia 2nni Giiutlu'r, ii, W.); Day, Fish. Gt. Brit. 1880, 58.)

390.—PRIO]\OTUS Lacdpbde.

Sea Robins.

(Lacdpfede, Hist. Nat. Poiss. iii, 337, 1802: type Trigia evoJans L.)

Body subfusiform
;
profile of head descending to the broad depressed

snout, which is much longer than the small eye; eyes close together, high

up; surface of head entirely bony, the bones rough with ridges and

granulations; scales on head few or none; preopercle with one or two

sharp spines at its angle; opercle with a sharp spine; nape with two

strong spines; a spine on shoulder girdle. Mouth rather broad; bands

of small, almost granular, teeth on jaws, vomer and palatines; gill-
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membranes nearly separate, free from isthmus; gill-rakers rather long.

Body covered with small, rough scales, which are not keeled; lateral

line continuous; scales of breast very small. Dorsal fins dislinct, the

first of 8 to 10 rather stout spines; anal fin similar to soft dorsal;

pectoral fin with the three k>wer anterior raj's thickened, entirely free

from each other and from the fin; ventrals I, 5, wide apart, with a fiat

space between them, the inner rays longest. Pyloric coeca in moderate

number^ air-bladder generally with lateral muscles, and divided into

two lateral parts; vertebrae 10 or 11
-f- 15. Spe(iies about 10, repre-

senting in America the old world genus TrigJa. (-/>.'wv^ saw; vwto?,

back; three free, saw-like spines beiug said to intervene between the

two dorsals.)

a. Mouth smiill, mandible not reaching vertical from front of orbit; preopercnlar

spine without conspicuous basal cusp; blotches on spinous dorsal well de-

fined, ocellated; a transverse groove connecting the upper i)osterior angles of

orbit. {Ornichthiis* Sw.)

h. Body A'ery slender; sides with numerous round brownish spots.

11 'i3. P. pianctatus (Bloch) Cuv. & Val.

Dark olive brown, back and sides covered with numerous round

bronze spots, larger than the pupil; spinous dorsal dusky, with lighter

streaks and two black ocellated spots; second dorsal and upper half of

caudal spotted; anal blackish, with a pinkish border; i)ectorals black-

ish, the free rays barred with light and dark; ventrals pale; branchi-

ostegal membrane pinkish. Pectorals short, reaching oidy to middle of

soft dorsal, 2^ in length to base of caudal; first dorsal high. Body

ranch slenderer than in any of the other si)ecies. Band of palatine

teeth very slender, shorter than eye; maxillary one-third length of

head; preorbital without spines; opercle scaleless
;

gill rakers shortish;

about 10 below angle. Head 3^; depth G. D. X-13; A. 12; Lat. 1.

about 7.5. West Indies, north to North Carolina; uot rare southward.

Here described from specimens from North Carolina, perhaps belonging

to a species distinct from the true punctatus, which is described as less

slender.

(ITrigla pu.nclata Bloch, Ausl. Fisch. taf. 353; ?Cuv. & Val. iv, 93; ?Gunther, ii,

193-; Jordan & Gilberf, Proc. U. S. Nat. Mus. 1878, 373.)

hh. Body rather robust ; sides of body without conspicuous spots.

1324. P. palmipes (Mitch.) Storer.

Brownish above, clouded with darker; throat and branch iostegals

dark; a distinct black blotch above on membrane between fourth and

. "Swainson, Class. Fish, etc., 1839, 2G2: type Trigla punctata Bloch. (opvi?, bird;

^^Ot3s, fish.)
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fifth dorsal spines, this ocelhited below; 2 longitudinal light streaks

below dorsal blotch; second dorsal with oblique whitish streaks. Head

comparatively smooth above. Preopeicuhir si)ine strong; opercle scale-

less; baud of pahitine teeth short and broad, shorter than eye. Pec-

torals short, not reaching middle of second dorsal, 2;', in length; i)ec-

toral appendages strong, more or less dilated at their tips; ventrals

long, reaching anal; gill-rakers rather short, about 10 below angle;

maxillary 3.'j in head. Head 3; depth 5. D. X-13; A. 12; Lat. 1. 58.

Atlantic coast of the United States; common northward.

(Tl Trif/la carolhia Linnicns, Mantissa, ii, 528: Trif/la palmipes Mitchili, Trans. Lit.

& Phil. Soc. N. Y. i, 431, 1815: Pnonotiia pilatus Storer, Proc. Bost. Soc. Nat. Ilist. ii,

77: Frionot UN palmipes ami P. pilatm Storer, Fish. Mass. 18: Prionoiua caroUnusQ. &,Y

.

iv, 90: Prionotus carolinu8 GuniXieT, ii, 19:3.)

aa. Mouth large, mandible reaching at least the vertical from front of orbit; no dis-

tinct transverse groove between and behind the eyes; preopercnlar spine

with a smaller one at base; dorsal blotch diii'nse, not ocellated. {PrionotiiH.)

1125. P. tribsilGis Cnv. & Val.

Dark brown above, with darker blotches and numerous small, pale

spots; belly pale; a black blotch at base of mandible; membrane of

spinous dorsal, between the third and sixth spines, with a black blotch

above; second dorsal with brownish spots, forming oblique bars, and

with 2 dark blotches at base, the posterior blotch continued obliquely

downwards and forwards to below the lateral line; i^ectoral olive

brown, with dark cross-bars, which are more distinct towards the tip

of the tin; its upper edge white; pectoral appendages with dark si)ots;

basal half of caudal paler. Pectorals ratlier short, not reaching end

of dorsal, 2 in length to base of caudal; pectoral appendages thick,

tapering. Body robust. Head shorter and broader, snout shorter,

and bones more strongly striate than in P. evolans; interorbital space

deeply concave; occipital and supraorbital spines very strong and

much compressed; band of palatine teeth as long as eye; gill-rakers

shortish, 9 below angle; membranous edge of opercle scaly. Head 2i

in length; depth 4. D. X-12; A. 11; Lat. 1. about 50. South Atlantic

coast of the United States; abundant.

(Cnv. & Val. iv, 98, 1829; Gimther, U, 195; Jordan &, Gilbert, Proc. U. S. Nat. Mua.

1878, 374.

)

1126. P. evolans (Linn.) Gill.

Similar to var. lineatus, but spotted also with white; the pectorals

plain black, with pale edgings above, longer than in var. Ihieatus,

reaching usually past the end of the second dorsal and anal, li-lf in
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length to base of caudal. Body and head stouter, the plates rougher;

scales somewhat larger, in about 55 series. Atlantic coast; common

southward.

(? Trigla evolans L. Syst. Nat. ; Jordan & Gilbert, Proc, U. S. Nat. Mus. 1878, 374.)

Subsp. lineatus (Mitch.) J. & G.

Olive brown above, mottled and spotted with blackish; whitish be-

low; a narrow dark streak along the lateral line, with a broader one

below it, which terminates behind in a series of spots and blotches;

lower jaw and branchiostegal membranes sometimes bright orange-yel-

low; pectorals blackish, edged with olivaceous and orange, with numer-

ous transverse dark lines; membrane of spinous dorsal with a black

blotch between third and sixth spines ; soft dorsal plain or with 2 black

blotches at base; ventrals and anal orange; pectoral appendages slen-

der, dusky. Gill-rakers rather long and slender, 15 below angle; band

of palatine teeth wide, shorter than eye; spines on head moderate in

size, compressed, the one at upper posterior angle of orbit little devel-

oped; membranous edge of opercle scaly; ventral reaching to front of

anal; pectoral reaching to past middle of soft dorsal and anal, from 1^

to 21 in length. Head 2| in length; depth 4J. Eye 2^ in snout. D.

X-12; A. 11; Lat. 1. about 60. Cape Cod to Cape Hatteras; common

northward. Perhaps a distinct species, but seeming to vary into the

preceding.

(Trigla lineata Mitcliill, Trans. Lit. & Phil. Soc. N. Y. i, 430, 1815: Prionotus lineatus

Storer, Hist. Fish. Mass.: Prionotus lineatus Giinther, ii, 192: Prionotus strigatus Cuv.

«fc Val. iv, 86.) .

1127. P. stephanopJirys Lockington.

Pale olivaceous, abruptly white at level of pectorals; back and sides

with a few scattered dark spots; branchiostegals mostly saffron-yellow;

spinous dorsal duskj^, with a diffuse dark blotch between fourth and

fifth spines, near edge of membrane; second dorsal spotted; caudal

with dark blotches
;

pectorals dark, with large round black spots.

Body rather stout; head large, comj)ressed, broad, and very nearly

lilane above; the interorbital region not concave; no transverse fur-

row behind orbits; orbital rim with a slightly raised, serrated crest;

snout very short, two-fifths length of head; mouth large, the broad

maxillary reaching beyond front of orbit; bands of palatine teeth very

narrow; gill-rakers long and slender; head less rough than usual, the

bones little striate; occipital processes not reaching first dorsal spine;

preorbital little projecting; preopercle with a strong smooth spine,
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reaching slightly beyond membrane of opercle; operclc ending in two

])oints, the lower a long si)inc, the membrane conueeting the two scaly;

scales thin, eiliate, not closely imbricate; first dorsal spine grannlate

in front; pectorals rea<;hing beyond middle of unal, about to base of

ninth ray; free rays very slender, the uppermost more than half length

of fin; ventrals not reaching vent; caudal slightly emarginate. Head

2jf; depth 4; eye 1:\ in snout. D. X-12; A.- 11; P. 13-111; Lat. 1. o.j.

Deep water off San Francisco; one specimen known.

(Lockington, Proc. U. S. Xat. Mas. 1830, 529.)

391.—CEPEIAiLACAWTHaJS Lac6pMe.

Flying Gurnards.

(Dactyloptcni-s Laccpi'do, iii, ;525.)

(Lac6pedc, Hist. Xat. Poiss. iii. 323, 1S02: type Gastcrosieits spinarclla Liun.)

Body elongate, subquadrangular, tapering behind; head very blunt,

quadrangular, its surface almost entirely bony; nasals, preorbitals,

suborbitals, and bones of top of head united into a shield; nuchal part

of shield on each side produced backward in a bony ridge, ending in a

a strong spine, which reaches past front of dorsal; interocular space

deeply concave; preorbitals forming a projecting roof above the jaws;

])reopercle produced in a very long rough spine; cheeks and oi)erc]es

with small scales; opercle smaller than eye; gill-openings narrow, ver-

tical, separated by a very broad, scaly isthmus; pseudobranchi* large;

gill-rakers minute; mouth small, lower jaw included; jaws with granu-

lar teeth; no teeth on vomer or palatines; scales bony, strongly keeled;

2 serrated, knife-like appendages at base of tail ; first dorsal of 4 or

o rather high flexible spines, the first one or two spines nearly free

from the others; an immovable spine between the dorsals; anal and

second dorsal short, of slender rays; caudal small, lunate; pectoral

lins divided to the base into two ])arts, the anterior jiortion (corre-

s])()nding to the free rays in Prionotus) about as long as the head, of

about G rays, closely connected; the posterior and larger ])ortion more

than twice length of head, reaching nearly to caudal in the adnlt

{''Dactyloptcrus^'' Lac); much sliorter in tlu? young {''Cephalacanthus^''

Lac); these rays very slender, simple, wide apart at tip; ventrals I,

4, long, pointed, their bases close together, the inner rays shortest;

air-bladder with two lateral parts, each with a large muscle; i)y!oric

cceca numerous; vertebrjc -|- l.'». Warm seas; th<^ adult able to move

Bull. Nat. 31 us. No. 10 17
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in the air, like the true flying-fish, but for shorter distances, {/.zclmlrj,

head; a/.w^Oa^ spine.)

«. Occiput without filament.

112§. C spiBiarella (L.) Lac.

—

Flying-robin ; Bat-fish; Volador.

Greenish olive and brown above, of varying shades; below pale,

marked irregularly with dusky and bright brick-red, varying to salmon-

yellow; pectoral fins mottled with bright blue streaks near the base,

and blue spots and bars toward the tip; their under sides glaucous-

blue, edged with darker; caudal fin with about three brownish-red bars;

coloration extremely variable. First two dorsal spines free, slightly con-

nected by membrane at base; preopercular spine reaching beyond base

of pectorals, not to end of occipital spine; i^ectorals reaching nearly to

base of caudal. Head 4^^; depth 5^. D. II-IV, 8; A. 6; P. 28, G. L.

12 inches. Atlantic Ocean, on both coasts; abundant southward.

{Gasterosteus spinarella L. Syst. Nat. i, 492 (young): Trigla voUtans Linn. Syst. Nat.

i, 498 (adult): Trigla volitans Gmelin, Syst. Nat. 1788, 1346: Dactylopterus voJitans

Giintber, ii, 221: Dactylopterus volitans Liitken Spolia Atlautica, 1880, 417; Guuther,

ii, 224.)

Family OIX.—LIPARIDID^.

[The Sea Snails.)

Body more or less elongate, subcylindrical anteriorly, compressed

behind, covered with smooth skin, which is usually very lax. Head

broad, obtuse, the snout short; suborbital bone st5diform behind, joined

to the preopercle, as in the Gottldw ; jaws with bauds of small teeth,

which are usually tricuspid; no teeth on vomer or palatines; premaxil-

laries protractile, little movable; opercular bones unarmed; inter-

opercle slender, ray-like, overlying the branchiostegals
;
gill-openings

small, the membranes joined to the broad isthmus, and to the humeral

arch below. Gills 3i; no slit behind the last; pseudobranchife. rudi-

mentary or wanting; pyloric coeca numerous; no air-bladder; dorsal

fin rather long, the spines feeble and flexible, low, similar to the soft

rays; anal long, similar to the soft dorsal; ventral fins I, o, the two

completely united, and forming the bony center of an oval sucking-

disk; ventrals sometimes entirely wanting; pectoral fins very broad,

the base procurrent; the outline usually emarginate, some of the lower

rays being produced; tail diphycercal; caudal fin short, convex; ver-

tebrte 12 + 30. Genera 3; species about 20. Small fishes, nearly all of

the northern seas.

{Biscoholi ; groux) Liparidina GUnther, iii, 158-165.)
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<f. Vcntrjil disk entirely '.vaiitinj;. (Amitriuw.)

b. Lower .jaw iiuliided ; skin tliin. lax Amitka, 392.

lut. Ventral disk present. {Liparimv.)

c. Ventral disk very small, nuder the head, the vent elose behind it; lower jaw-

projecting ; skill lax, thin Careproctus, 3'.>:i.

cc. Ventral disk well developed ; vent well behind head Lipakis, 31M.

392.—AI?HTRA Goode.

(Goodc, Proc. U. S. Nat. Mus. ISSO, 478: type Amiira Uparina Goode.)

Body elongate, atteimaro backwarrl. covered witli lax, smootli, slimy

skill, which is separated from the body and fins byatilmy miicons inter-

tissne. Head small, thick, convex between eyes; snout convex, pro-

truding; mouth small, liorizontal, the lower jaw included; teeth small;

eyes lateral; gill-openings restricted to small slits above the base of the

pectorals, covered by the very small opercle; no barbels; dorsal and

anal fins many-rayed; dorsal continuous, almost concealed by the skin;

the spines scarcely different from the soft rays; anal similar to dorsal;

both connected with the caudal, which is pointed; no trace of ventral

fins or sucking disk; pectoral fin very broad, jirocurrent, its lower rays

inserted nearly under the eye, the fin emarginate; vent well behind

head. One species known ; its position intermediate between the Cot-

t(d(e {^Cottuncuius, Psyclirolutes) and LiparUlUla^ two groups much more

intimately related than most writers have conceded.* («, without;

luzfia^ stomacher.)

1129. A. lipariiia Goode.

Yellowish white, dusky toward the tail and front of head; perito-

neum black. Body posteriorly compressed, the tail very thin; eyes

half width of interorbital space, 5 in head; upper lip with i)ores. Dor-

*I should put the family of Gobiesocidm far away, at least a suborder off, from the

(yi/clopteridw and Liparididce, which are far more closely united to the true CoUUUv,

represented by Cotttis and HemilripleruH^ than to either the GobiesoddcB proper or to the

Gobies and Blennies. In fact, Liparis has as close affinities, as shown by its skeleton,

with Cottiin and Hemitripterun as with Cycloplcrus ; and wo have in the three groups.

rei)r('sented by Cottufi, Liparin, and Ciicloptrriis, well-marked fa.iiiilies of the same sul--

order. The only character by which the (UicJopteridiv and Liparidkhr are closely united

cou^isfs in the peculiar formation of tin; ventral disk by the union of the ventral fins:

but as Ibis structure is simply l>ronght about by the modilieation of th(> rays in a

maniKir conunon to the several genera, and not by any marked anatomical dillerence in

the structure of the same (ins in Cottua, I can only look upon it as a generic (•haia(t( r

common to the known representatives of both families of Cjicloptiridcp nud Lipoiidlda :

;ind the discovery of a representative of either family with ventral hnsof the ordinary

form would not necessitate the establishment of a family for its recejition, as in th.it

cat.0 we should simply consider the structure as of generic value. (Putnam, Proc.

Am. Ass. Adv. Sei. 1873, 337.)
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sal beginning- over ijectoral; nnal under ninth dorsal ray. HeadGS;

depth 5i. D. V, 02; A. 54; C. G; P. 23. L. 5 inches. Deep water off

the coast of Rhode Island; lately dredged by the U. S. Fish Com-

mission.

(Goode, Proc. U. S. Nat. Mus. 1880, 478.)

393.—CAKEPJSOCTUS Kruyer.

(Kiiiyer, Natnrh. Tidsskr. i, 257, 18B2: type Liparis reinhardi Kroyer.)

Body elongate, semi-transparent, covered with thin lax skin ; mouth

oblique, the lower jaw projecting; teeth simple, hooked; ventral disk

small, situated far forwards, under front of eye; vent a little behind it,

far in front of anal tin. {/.apa, head; -puj/.-o:;, vent.)

1130. €, g-eHatiiiossis (Pallas) Kroyer.

Eose-colored; vertical fins violet; gill-cavity black. Ventral disk very

small, supported by a bilamellate cartilage descending from the throat;

vertical tins continuous. Body oblong, comjiressed, semi-transparent,

soft, and gelatinous; head thick, flat above; cleft of mouth nearly ver-

tical, as in Uranoscopus ; a series of i)ores along upper lip; jaws, palate,

and i)harynx rough with teeth; skeleton very weak. D. more than 50;

A. about 45; C. 6; P. 30; cceca 48; vertebme G4. [Gunther.) Alaska

and Kamtschatka; Greenland.

(Cijclojjterus ffelafino-siis Pallas, Spicilegia, vii, 19, 17(iQ: Liparis geJatinosiis Gnuiher,

iM, 163? f Liparis gelatinosus Reiiih. Oversigt, &c. 1844, Ixxvii: ^Liparis reinJiardi

Kroyer, Naturli. Tidsskr. i, 252: ? Careproetus reinhardi Kroyer, 1. c,, 257, the Green-

laud form, thought by Dr. Krc'.yer to be different from C. gelatinosus.)

391.—L.IPARIS Linnajus.

Sea-Snails.

(Artedi; Liuutens, Syst. Nat.: type Ciidopterus Jiparis'L.)

Body rather elongate, covered with smooth skin, which is usually

freely movable; head short, flattened above; mouth horizontal, the

lower jaw included; teeth in several series, usually tricuspid; maxil-

lary covered by skin of preorbital region; ventral disk well developed,

on the breast, its front below or behind the middle of the bead; vent

well behind the head, about midway between sucking-disk and anal fin.

Dorsal flu continuous or divided, its spines hardly differentiated ; dorsal

flu free from caudal or not; pectoral emargiuate, some of the lower rays

produced; vertical fins enveloped in skin. Northern seas (one species

known from Chili). (;j-a,ow?, sleek-skinned, shining.)

a. Dorsal fin continuous. {Liparis.)

b. Dorsal tin connected with the caudal.
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1131. L. major (Wall).) GilJ.

Dorsal aud aual slightly connected with base of caudal; anterior

nostrils tubular; posterior simple. D. 4o; A. 38; P. 42; C. 10. Size

very large. L. 10 inches. Greenland. {GilL)

{Cyclopteruii liparis var. major. Wall). Artcdi Pise. 489, 1792: Liparis tnnicaia Kriiyci,

Natnrh. Tidsskr. i, '2:36, 1862: Actinochir major Gill, Proc. Acad. Nat. 8ci. Pliila. lr<i)4,

193.)

1132. L.. piilcliella Ayres.

Grayish, usually with wavy purplish stripes, sometimes marbled and

spotted with purplish; pectorals spotted or banded with grayish i>uri)le:

lateral line with round whitish sj)ots. Snout broad and blunt, project-

ing beyond mouth; maxillary reaching nearly to front of eye; teeth

short, close-set, a broad band in each jaw, that of ni>per jaw broadest.

Body compressed behind, thick in front; head almost globular; ante-

rior nostrils tubular; skin very thin and lax. Dorsal tin high, undi-

vided, continuous with anal and caudal around the tail; tail tai)ering

to a point, appearing isocercal, but the vertebrae essentially as in other

species; i)ectorals very broad, the base of lowermost rays under eye:

ventral disk small, oval, 2h in head; pseudobranchi;e well developed.

Head 5; depth 5. D. 48; A. 39; C. 12; P. 36. L. 10 inches. Pacitic

Coast, from Monterey to Puget Sound; not rare.

(Ayres, Proc. Cal. Acad. Nat. Sci. i, 1855, '23; Giintlier, iii, 1(51 ; Steiudachner, Ichth.

Beitrii^t', iii, 53, 1875.)

1133. L.. j?ibba Bean.

Head and body very pale brown or gray, paler below; head and

anterior parts often with concentric brown rings; sides plain or marked

with brown stripes and rings; tail sometimes with dark blotches; ver-

tical tins usually with dark bands. Body abruptly contracted near the

vent, covered with lax skin; interorbital space shallow-concave, the

vertex and nape somewhat elevated; snout depressed; head as wide as

long, longer than deep; nostrils tubular, the tubes of anterior nostrils

longest; eye small, 4 in head; ventral disk nearly circular, 8 in length;

vertical tins confluent; dorsal continuous; longest dorsal ray half as

long as head; pectorals reaching front of anal; caudal (» iu Itody,

Head 3.] ; depth 3A. D. 42 ; A. 30 ; P. 35 ; 0. 12. Bering's Sea,

Alaska and Siberia. '•'Distinguished from L. fahricii by its smaller

eye and its depressed snout," and from "i. tunicata^^ by the larger

eye and fewer rays in dorsal, anal, and pectorals. [Bean.)

(Bean, Proc. U. S. Nat. Mns. iv, 148, 1881.)
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1134. r<. arctica Gill.

Unilbrm dark rusty-brown or chestuut. Snout rather liijjb. and

(locurved; interorbital space 3 in head; forehead dei)ressed; anterior

iu)strils simple, posterior tubuhir. Vertical fins confluent; caudal con-

vex, 7 in total length; pectoral 5J; ventral disk 10. Head 4 in total,

its width 6i; depth 2f.- D. 42; A. 34; C. 11; P. 35. Port Foulke,

Greenland. [Gill.)

(Gill, Proc. Acad. Nat. Sci. Phila. 1864, 191.)

1135. li. tiinicata Reinh.

Yellowish, mottled with brownish. Eye nearly 3 in snout or inter-

orbitill space; posterior nostril not tubular: pseudobranchiie reduced

to two lamella?; vertical fius continuous; anal beginning below tenth

dorsal ray; ventral disk longer than broad, half length of head; skin

thin, loose. D. 42: A. 34; 0.12; P. 34. Coasts of Greenland. [Giiii-

ther.)

(Liparis tunicata Reinbardt, Overs. Kong. Dan&kc Vidensk. Selsk. vi, cxi, 1836, " D.

39; A. 33; P. 30; C. 14": Liparis fabricii Kroyer, Natiirh. Tidsskr. ii, 21A, 1847: Lijiaris

fabricii Gunther, iii, 161: Lipario fabncii Gill, Proc. Acad. Nat. Sci. Phila. 1864, 19ii.)

1136. L.. lincata (Lepecliin) Kroyer.

Yellowish, striped with dark brown or purplish; the color very v^ari-

able. Body thick, covered with thin, loose, slippery skin; head obtuse,

the nape swollen; snout broad, not depressed; lips thickish; posterior

nostril tubular; eye 7 in head; gill-openings reduced to a vertical slit

extending to upper part of root of i)ectoral
;
pseudobranchiai obsolete

;

tiiil truncate at base of caudal. Dorsal and anal fins united with the

caudal; ventral disk rather longer than broad, half length of head, its

margin with about 13 papillae.
' Head 4; depth 3J. D. 33; A. 28; P.

34; C. 13. L. 5 inches. Northern Europe and America, south to Cai)e

Cod.

{Cijclopierus liparis L. Syst. Nat. i, 414: Cyclopferus- liiieatus Lepecliin, Nov. Comm.
Petropol. xviii, 522 : Liparis rulgaris Giinther, ii, ir>9 ; Liitken, Natnrli. Foreu. Vidensk.

Meddcls. 1860 and 1861, 243; Collott, Norges Fiske, 1875, 65.)

1137* Li. ranula Goode & Bean.

Color uniform whitish, translucent in life. Body thick, subcylin-

drical anteriorly, rapidly tapering to the tail; skin thick, lax: snout

broad, with prominent vertical profile, its length 4 in head; maxillary

3 in head, not reaching front of orbit; ventral disk nearly round, its

length half its distance from snout. Head 4; depth 4. Pectoral 5.
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D. about 48; A. about 48; V. 27; V. 14 (papilliii). {Goode d: Bean.)

Halifax.

(Goode & Bean, Proc.U. S.Nat. Mns. 1879, 4G.)

hb. Dorsal s»^paratcd from caudal by a uotcb.

113S. L.. inoittag'Bli (Donov.) Cnv.

Yellowisli, the vertical fius biij^hter, with darker margins. Trunk

thick; head broad; skin thin, loose; head flat above the nape, slightly

prominent; snout very broad; maxillary not reaching eye; posterior

nostrils simi)le; eye 9 in head, half length of snout or interorbital

space; pseudobranchite none; posterior nostril not tubular; pectorals

notched; dorsal continuous, not joined to the caudal; anal not con-

nected with caudal; ventral disk circular, not quite half as long as

head. Head 4 in total length; depth 5. D. 28; A. 24; C. 14; P. 30;

vert. 10 + 25. {Gunther.) Massachusetts to Greenland and Northern

Europe; not rare.

(Cyclopterus montagui Donovan, Britisli Fishes, iii, pi. 08; Gunther, iii, IGl: CoUett,

Norges Fiske, 1875, 67.)

1139. L,. caSliodoii (Pallas) Gthr.

Olivaceous, punctate with black dots, light below. Body depressed

forwards, compressed and tapering behind; head narrowed forwards;

shout rounded; eye small; interorbital space broad and nearly flat;

maxillary not reaching eye; teeth small, evidently tricuspid, in broad

bauds; skin hix, thickish. Gill-openings very small. Dorsal and anal

barely joined to base of caudal rays; edge of disk with 12 i)ai)ill;t!;

diameter of disk about one-half length of head. D. 28; A. 2G. Alaska;

abundant.

(Cycloplents caVi/odon Pallas, Zoogr. Ross.-Asiat. iii, 75, 1811; Giinther, iii, 1G2.

)

1140. L.. cyclopsis Gthr.

Keddish olive, with darker sjjecks, most conspicuous on the fins; a

dark bar at base of caudal; a dark streak below eye; a pale streak

along sides. Skin not very thick, adherent. Body everywhere com-

pressed, even the head being deeper than bro::d; head scarcely convex

above, the nape not prominent
;
jaws (jqual ; maxillary reaching to

o])posite middle of the small eye; teeih small, three lobed; ventral

disk oval, three-fifths length of head. Dorsal tin sc^arcely emarginate,

the spines rather stiff, the first spine in front of vent; pectorals reach-

ing vent; caudal entirely free from dorsal and anal. Head 4; depth 5.

D. VII, 23; A. 27; C. 12. Monterey to Puget Souml. (Here described
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from a small example taken at Monterey, perbajjs belonging to a

dififerent species.)

{^, Lipay'is cyclopus* Giintlier, ii, 163, 18G1.)

aa. Dorsal fin emargiaate, the spines sej)arated from the soft rays; skin firm. {Neoli-

2)aris\ Steind.)

1141. L<. mucosa Ajres.

Eose-red or brownish, unspotted. Body strongly compressed, the

back somewhat elevated, not much depressed forwards, the head not

wider than deep, longer than in L. fuJcliella ; mouth rather large,

terminal, the jaws equal when closed; teeth blunily tricuspid, the

band in upper jaw widest; eyes small; skin iirm, thick, little movable.

Dorsal tin separated iuto two parts by a deep emargination; second

dorsal rather low, entirely free from caudal ; anal nearly free from

caudal; pectorals moderate; ventral disk oval, 2.^ in head; vent at

posterior fourth of pectorals; end of tail truncate. Head 4J; depth

about 4. D. VII, 2G; A. 26; C. 16; P. 31. L. 6 inches. Coast of Cali-

fornia; rare.

{Liparis mueosus Ayres, Proc. Cal. Acad. Nat. Sci. i, 24, 1855: Liparis mucosus Giiu-

ther, iii, .559; Steindachner, Ichth. Beitrlige, iii, 54, 1875.)

Family CX—CYCLOPTERID^.
[The Lump SucJcers.)

Body short and thick, more or less elevated, covered with a thick

skin, which is smooth, tubercular, or spinous; head short and thick;

suborbital stay present, thin and Hattish; mouth small, terminal; jaws

with bands of slender teeth; no teeth on vomer or palatines; gill-

opeuings narrow, restricted to the sides, the membranes being broadly

joined to the isthmus and shoulder girdle; branchiostegals 6; dorsal

tin long, the anterior i)art of flexible spines, which, in the adult, are

sometimes hidden by a fleshy hump, sometimes entirely wanting;

soft dorsal small, opposite the anal, and similar to it; caudal fin

rounded, free from the dorsal and anal; ventrals thoracic, rudimentary,

forming the bony center of a sucking-disk; pectorals short, placed low,

*In Dr. GUnther's type of L. cydopu?, from Esqnimanlt Harbor, the fiu-forninhi is

D. 35; A. 30; C. 12; the ventral disk is said 1o be less than half the length of the

head, arid the dorsal is said to begin behind the vent. The species is said to agree

.'in nearly every respect with L. vulgaris" {lituaia). Our specimen is much Jieaier

L. mucosa.

t Steindachner, Ichth. Beitrilge, iii, 54, 1875: type Liparis mucosus Ayres. {veoo,

new; Liparis.)



no. CYCLOPTERID.E—CYCLOPTERIJIITHYS. 745

tbeir bases broad and procurrent; pyloiic copca nuiuoioiis; vertebra'

]li + l(I, the skeleton feebly ossitied. Genera 2; species 4; iuliabitin;^'

the northern seas of both hemispheres. By means of the adhesive

ventral disk these fishes are enabled to attach themselves verj' firmly

to rocks or other objects.

{DiNcoboli ; group Ciidopi(;riiia Giiutlicr, iii, 154-158.)

«. Spinous dorsal wautiu<>;; skin smooth or nearly so Cycloptekichtiiys, 3%.
aa. Spinous dorsal present, sometiuies disappearing with age; skin tuberculate.

Cycloptkrus, 396.

395.-CYCI.OPTERICIiTIIYS Steindachner.

(Steiudachncr, lehth. Beitnige, x, 14, 1831: type Cycloptcriclifhi/s f/lahrr Steind. =
CjivJopftnts vcniricosns Pallas.)

Body short and thick, rounded, covered with thick smooth skin, des-

titute of bony tubercles (or nearly so?); tail slender, compressed, the

body abruptly contracted to its base; head broad, obtuse; mouth ob-

lique, the lower jaw prominent; teeth rather small, sharj), in two rows

anteriorly; pseudobranchine large; gills 3^; suborbital connected by a

bony stay with the i^reopercle; gill-opening small, above the base of

the pectoral, which is broad and ]>rocurrent; ventral disk moderate,

fringed. Dorsal short and high, of soft rays only, opposite the short

anal, both well separated from the small caudal, {/.'jxhi-zspd!;, round-

linned; r/jj'^, fish.)

1142. C VCntl'flCOSUS (Steindachner) .J. &, G.

Brown, with numerous round dark spots. Head broader than long,

the greatest depth a little less than its length; eye small, round, 7 in

head, the maxillary extending to below its middle. Head 3; depth 2i.

D. 1); A. 7; P. 20; 0. 11. L. 12 inches. {Steindachner:) Okhotsk Sea,

northward.

(Cjfcloplcruii ventricosuH Pallas, Spicilegia Zoiil. vii, 15, t. 2, about 1770: {Cotylixf) rcn-

tricoHHn Giiuther, iii, 498: Cijclopterichthyb (jlabtr Steind. Ichth. Beitriige, x, 14, 1881,

taf. viii.)

iBf :j. c. sioiioi-i ';Paii!is) .1. & n.

Color blackish. Body ovate, smooth ; a single series of osseous

tubercles along the middle of the back to the origin of the dorsal fin;

lower jaw longest; teeth small, une(|ual ; eyes small, high; gill-opening

reduced to a roun<l foramen. Dorsal tin commencing on the mi<ldle of

the back and extending to near the base of caudal; anal ending oppo-

site dorsal. Peter and Paul's Harbor, Bering's Sea. {Pallas.)

(Ci/dopterus atcUeri Pallas, Zoogr. Poss.-Asiat. iii, 73, 1811: {Cotylia^) sIcUeri Giin-

ther, iii, 499.)
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396.—CYCL,OPTEBUS LiuutEua.

(Lumpus Cuvier.)

(Artedi; LinnsBiis, Syst. Nat.: type Ci/elojjterus lumpus L.)

Spinous dorsal present, sometimes disappearing with age; skin thick,

armed with series of bony tubercles; other characters of the genus

included above. (xwxAo-, circular; Ttrepd^, fin; from the circular ventral

disk.)

a. Dorsal spines not disappearing with age; gill-opening a small slit on level of eye;

ventral disk large. {Eumkrotremus* Gill.)

1144. C. spino:§>us Miiller.

Color olivaceous, the skin between the plates thickly punctate. Body
orbicular, cuboid anteriorly; base of spinous dorsal and body behind

vent abruptly compressed ; teeth in narrow bands; gill-openings on a

level with eye, slightly narrower than orbit. Spinous dorsal not hidden,

covered with rough tubercles, similar to those on body, but smaller;

width of ventral disk slightly less than its length, and somewhat less

than length of head. Body covered with irregular roundish conical

plates, varying much in size, some of the larger with a central point,

turned backward; all the plates with small tubercles and slender flex-

ible prickles; small plates along bases of all the fins; a series of G large

l)lates extending backward from above eye to opposite the interval be-

tween dorsals; a series of 5 on each side of middle of interocular space

from snout to nape, these increasing much in size posteriorly; a series

of 3 along opercular margin; along base of spinous dorsal, a series of

4, not connected with that of interorbital space; a single large jjlate on

each side of the interval between dorsals; two longitudinal series of 4

large plates each, beginning above base of pectorals and behind gill-

siits, terminating under the space between dorsals; the largest plate on

body is immediately behind axil of pectoral ; a smaller one below it, and

two others between it and origin of anal; two series of smaller plates

below eye; many small plates interposed between the series of large

ones; very small plates on under side of head and middle of tail; no

plates between ventral disk and vent; none in axil of pectorals. Ilead

3; depth nearly 2. D. VIl-1 1; A. 10; C. 10. Alaska to Iceland, south

*Gill, Proc. Acad. Nat. Sci. Pliila. 1864, 190: type Cyclopterus spinosus Mlill.

(Ev/iiH/jo?, very small; rp^/ux,. aperture, from tlie small gill-opouings.)
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to Puget Sound and Muiue. Here described from an Alaskan specimen

of " C. orbis.^^

(Miillcr, Prodr. Zool. Daii. ix, 1777; Fabriciiis, Fauna Grcenlaudica, 1780, 134; Ciin-

tlicr, iii, 157 : Cijclopivruis orhis Giinther, iii, 158, 1861, speciincii from V'ancouvers Islaud.)

aa. Dorsal spines cuvi'loix'd in a llesby hump iu adult; gill-oi)cnings larger; ventral

disk small. (
< 'ijfloptcrus.

)

1145. C. lUBBaB»SBS L.

—

Lnmp-Sucker; Lump-fish.
*

Olivaceous, with darker marking's; skin punctnlate. Head lieavy,

almost round; intcrorbital space very wide, flattisli; maxillary reaching

to or slightly beyond front of eye; gill-openings extending from level of

ui)per margin of eye to opposite middle of base of pectorals; length of

gill-opening about equal to base of pectoral, three-fifths length of head,

e<inal to length of ventral disk; a fleshy hump on the back, which, in

the adult, covers the spinous dorsal; skin with small tubercles, and

about 7 rows of larger spinous i)lates ; a median dorsal row, which

divides and forms two series behind the hmnp; two lateral rows, of

which the lower has larger plates; one abdominal row on each side.

Head 3^; depth 2. D. about VII-IO; A. 10. North Atlantic; rather

common on the coasts of America and Euro[)e.

(LiuniEus, Syst. Nat.; Giinther, iii, 153: Lintipus an[iloriim'De]iay, N. Y. Fauna, Fish.

305.)

Family CXI—GOBIESOCID^.

Body rather elongate, broad and depressed in front, covered by

smooth, naked skin; mouth moderate; ui)per jaw ])rotractile; teeth

usually rather strong, the anterior conical or incisor-like; posterior

canines sometimes present ; no bony stay from suborbital across

cheeks; oi)ercle reduced to a snnill spine-like projection concealed in

the skin, behind angle of the large preopercle; i)sen<lobranchi<r, small

or wanting; gills 3 or 2.}; gill-membranes broadly united, free or

united to the istiimus; dorsal tin on the ])osterior part of the body,

opposite to the anal and similar to it, both tins without spines; ventral

tins wide apart, each with one concealed sjune and 4 or 5 soft rays.

Between and behind the ventrals is a large sucking-disk, the ventrals

usually forming ])art" of it. This sucking-disk, which is diiferent in

structure from that of Gyclopterus and JAjniris, is thus described by

J)r. Giinther:

''The whole disk is exceedingly large. subi-ircHlar, longer than broad,

its length being (often) one third of the whole length of the lish. The
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central portion is formed merely by skin, wbicli is separated from tbe

pelvic or pubic bones by several layers of muscles. The peripheric

l)ortion is divided into an anterior and posterior part bv a deej)

notch behind the ventrals. The anterior peripheric portion is formed

b}' the ventral rays, the membrane between them and a broad fringe,

which extends anteriorly from one ventral to the other. This fringe

is a fold of the skin, containing on one side the rudimentary ventral

spine, but no cartilage. The posterior peripheric portion is suspended

on each side on the coracoid, the up])er bone of which is exceedingly

broad, becoming a free, movable plate behind the pectoral. The lower

bone of the coracoid is of a triangular form, and supports a very

broad fold of the skin, extending from one side to the other, and con-

taining a cartilage which runs through the whole of that fold. Fine

processes of the cartilage are continued into the soft striated margin, in

which the disk terminates posteriorly. The face of the disk is coated

with a thick epidermis, like the sole of the foot in higher animals. The

epidermis is divided into many polygonal plates. There are no snch

plates between the roots of the ventral tins." . (Giinther, iii, p. 495.) ^o

air-bladder; intestines short; pyloric coeca few or none; skeleton firm

;

vertebrte 13 to 14 + 13 to 22. ' Carnivorous flshes of small size, chiefly

of the warm seas, usually living among loose stones between tide-marks

and clinging to tjiem firmly by means of the adhesive disk. Genera 10;

species 25 to 30.

{Gohiesocidw Giinther, iii, 489-515.)

a. Gill-menibraucs free from the isthmus; gills3; lower jaw with incisors; posterior

part of suckiug-disk, without a free anterior margin Gobiesox, 397.

397.—ClOBIESOX Lacepede.

(Lacepede, Hist. Nat. des Poiss. ii, 595, 1800: type Gohlesox ccphahis Lac6pfede.)

Body anteriorly very broad and depressed, posteriorly slender, cov-

ered with tough, smooth skin; head large, rounded in front; mouth

terminal, crescent-shaped; lower jaw with a series of strong incisors in

front; upper jaw with a narrow band of teeth, those of the anterior

series larger; no teeth on vomer or ])alatines; gills 3; gill-membranes

broadly united under the throat, not attached to the isthmus; sucking-

disk large, the posterior portion without anterior free margin. Species

numerous, all American; mostly tropical. {GoMns ; Esox.)

a. Anal fin of 10 to II! rays, about as long as dorsal. (CaiilarcliKS* Gill.)

h. In(:i>ors of lower Jaw entire.

*Gill, Proc. Acad. Nat. Sci. Phila. 1862, 330: type Lepadogaster rcticulatus Grd.

{HavXo'., stem; apxo?, anus; i. c, anal mauy-rayed.)
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1146. G. retJcuIafBas (Onl.) J. & G.

Llj^lit olive, everywhere reticulated with brownish orange; middk' of

upper lip black; a light bar between eyes and across cheeks; vertical

fins dusky; caudal with two faint brownish bars near its base. TIead

nearly as broad as long; mouth wide, its width more than lialf length

of head; outer teeth of upper jaw rather strong, close-set, vertical, con-

ical, or slightly compressed, a narrow band of small, conical teeth be-

hind them; lower jaw with hirger teetli, or 8 of the anterior broad,

incisor-lilce, with entire edges, i)laced nearly liorizontally ; lateral and

posterior teeth small, as in upper jaw; distance from vent to caudal

2| in length of body; sucking-disk as broad as long, 3i in length.

Head 2^ ; depth G^. D. 13 ; A. 12 ; V. I, 4. L. inches. I'uget

Sound to Monterey; very abundant in rock-pools.

{Li'pado(iastir rcticidutua Grtl. Proc. Acad. Nat. Sci. Pliila. ISM, 155: Lcpudogasttr

mc'dvdricusLivd. U. S. Pac. E. K. Siirv. Fisb. x, 130: Gobiesox mwaitdriciin (juuthev, in,

505.)

1147. C)i. StrilllBOSIBS Cope.

Bluish plumbeous, fins blackish. Head extremely wide, its width 2%

in total length; this width partly produced by a large tleshy mass ex-

tending from end of maxillary to end of interopercle*; eye small; profile

of Ik^hI descending abruptly from posterior line of orbits. Superior

dental series 12 on each side, externally, but the three median teeth

conceal some series of which the second three external teeth are a

continuation; inferior teeth, 11 on each side; four median incisors hor-

izontal and sube<iual; no nmrked canine. D. 11; A. 10; C. 16; P. 21.

[Cope.) Hilton Head, South Carolina.

(Cope, Proc. Acad. Nat. Sci. Pbila. 1870, 121.)

/'/'. Incisors of lower jaw tricuspid.

ll'!§. Cr. rSicssodoM Kosa Suiitli.

Dark olivaceous, usually with three broad yellowish cross-bands

above; the first across iuterorbital space and cheeks, the second, very

wide, across back and front of dorsal fin, the third below middle of

dorsal ; some or all of these sometimes wanting. Form much as in

G. reticnkxtm ; distance from vent to caudal 2|? in length of body;

maxillary extending to below ey(?; incisors of lower jaw tricuspid, not

much declined, about S in number; u])per teeth essentially as in O.

rctiviil((tus. Dorsal a little longer than anal, coterminous with it.

Head 3]; depth (U. D. 11; A. 10. L. 2.^ inches. San Diego to the

Gulf of California; locally abundant.

(Rosa Smitli, Proc. U. S. Nat. Mus. IbBl, 140.)
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Family CXIL—BATRACHID^.*

{The Toad-fishes.)

Body generally robust, depressed anteriorly, compressed behind

;

head large, depressed, its niucit'erous channels well developed; month

very large, the teeth generally strong; premaxillaries protractile; gills

3, a slit behind the last; pseudobrauchiie none; gill-openings restricred

to the sides, tbe membranes broadly united to the isthmus; branchios-

tegals mostly <); gill-rakers present, moderate; suborbital without bony

stay; post-temporal bone simple, undivided; scales small, cycloid, or

wanting. Dorsal tins 2, the first of two or three low, stout spines;

soft dorsal very long; anal fin similar, but shorter; ventrals rather

large, jugular, I, 2 or I, 3; pectorals very broad, tbe rays branched;

pyloric cceca none; tail diphycercal, the caudal fin distinct, rounded.

Carnivorous coast fishes, mostly of the warm seas; the young of some

or all the species fasten themselves to rocks by means of an adhesive

ventral disk, which soon disappears. Genera 5; species about 12.

(Batraehida; Giintlier, iii, 156-177.)

a. Body naked.

b. Lateral line obsolete; dorsal spines 3 Batrachus, 398.

bb. Lateral lines several, each formed of shining bodies imbedded in the skin,

accompanied by pores and minnte cirri; no axillary foramen ; dorsal spines 2.

PORICHTHYS, 399.

398 BATRACHUS Bloch & Schneider.

(Klein; Bloch & Schneider, Syst. Ichth. 1801, 42: type Gadus tau L.)

Body comparatively short and robust, scaleless; head large, de-

pressed; jaws, vomer, and palatines each with a single series of strong

blunt teeth; mandible with an additional external series at symphysis;

t^eth of upper jaw small; deutary bones forming an acute angle at

symphysis; lips fleshy; upper angle of opercle with 2 diverging spines,

more or less concealed in the skin; spinous dorsal of 3 stout short

spines, the second the longest; no lateral line nor conspicuous pores;

young with series of small tufted cirri on back and sides; branchioste-

gals 6; vertebrte 12 + 22. [^arpdyn^^ a frog.)

«. Axil of pectoral with a large foramen.

1149. B. taw (Linn.) Cuv. & YuA.—Toad-finh; Oi/ster-fish; Sarpo.

Dusky olive, with black markings confluent on the sides and forming

irregular, indistinct bars; belly and under side of head lighter; fins

* Family "114" of the key on page 80.
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T7itli black bars, those on (l;)rsal and anal <)bli(iii<'. Teeth in mandible

.small anteriorly, regularly increasini^in siz(^ backwards; those on vomci.-

prominent; a broad Hap above orbit; tip of maxillary and lower side of

mandible with conspicuous cirri; a series of smaller cirri along margin

of preopercle; subox)erclo ending in a long, sharp spine; orbit about

etjnalling interorbital width or length of snout; pectoral Avith a large

foramen in the axil. Head 2|; depth 4^. D. III-27; A. 24. Massa-

chusetts to the West Indies; very abundant.

(Gadiix tail Linn. Syst. Xat. ; Giinlhcr, iii, 1G7.)

Snbsp. pai'dus Goode & Beau.

Very jiale yellowish-brown, thickly covered with round spots of dark

brown; those on head smaller; belly with numerous spots, the largest

as large as eye; back with many oblong blotches, besides small round

spots: fins blotched and banded; otherwise as in B. tan. Pensacola,

ria.

(Goodc & Bean, Proc. U. S. Nat. Mus. 1879, 3:10.)

399.—PORICHTHYS Girard.

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 141: tyiie Porichthys noiatus Grd.= i?a/r(7-

chu8 porosissimiis C. & V.)

Body rather elongate; head not very broad, depressed, the lower jaw

in'ojecting; skin naked, with several series of mucous pores; mouth

wide, with conical teeth in the jaws, and a canine tooth on each side of

the vomer; opercle with a single sjiine; first dorsal with 2 very small,

stout sj)ines; pectoral broad, without foramen in the axil; branchiost«-

gals 0; air bladder divided into two lateral parts; vertebrae ll-f.'?I,

^-",""T, pore; lyOh:;^ ^^\\-^ iu allusion to the extraordinary development

of the mucous system.)

Ii50. p. poa'OSissJEBlMS (Ctiv. & Val.) Giiutlun-.

—

Mkhhipman.

Olive brown above, with coppery reflections, the belly brassy-yellow

;

sides with irregular broad vertical cross-blotches, most distinct in the

young; dorsal grayish, with oblique dark bars; vertical tins sometimes

margined with black; pores of lateral lines bead-like, shining silvery;

a white space below eye, w^ith a black crescent below it. Head nar-

rowed forwards; opercle developed as a strong spine; maxillar^^ reach-

ing beyond orbit; lower jaw with a single row of about I9 large, re-

curved teeth, behind which is a patch of small teeth; sides of jaw with

a single series of canines similar to those in front, but larger; upper

jaw with an irregular series of small teeth; palatines with a single
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series of conical teeth; 2 large curved canines on \oiuer; liead with

several rows of fringed pores: one row along lower line of opercle and

subopercle; another along npper edge of cheeks, tliis branching behind

and below the orbit, one branch running forwards below the orbit and

around the snout, the other vertically downwards behind the maxillary

;

a series of fringes behind the lower lip; behind this a series of pores

without fringes; a short straight series of pores on each side of vertex;

a row of pores along the base of the dorsal fin, curving at front of dor-

sal, and terminating at upper angle of opercle; a row below this, not

leaching base of jiectoral; a third row does not reach the base of cau-

*

dal, and is anteriorly strongly curved upwards to base of pectoral; 2

concentric series on the abdomen, the outer extending forwards be-

tween bases of ventrals. The so-called "shining pores" on the sides

are not pores, but bright round pieces of shiny membrane, showing

through a translucent skin; each of the spots has above it a pair of

fringed flaps with a small pore between them; the rovrs of flaps along

bases of doisal and anal fins are without shining spots. Ventrals

reaching bases of pectorals, wliich reach to opposite the sixth anal

ray; caudal not half length of head; peritoneum black. Head 3§;

depth 0. D. 11-37; A. 33; V. I, 2; P. 18. L. 15 inches. Pacific coast;

very abundant from Lower California to Puget Sound ; occasionally

southward to Panama; also in the West Indies and on the coast of

Brazil.

(Batrachiis porosissimns C. & V. xii, 501: Poricldhys notafus Girard, Proc. Acad. Nat.

«ci. Phila. 1854, 141, and in U. S. Pac. R. R. Snrv. Fish. 134; Guntber, iii, 176.)

Family CXIII.-LEPTOSdOPID^.

Bo;ly oblong, low, compressed posteriorly, covered with moderate

cycloid, imbrir*ated scales; lateral line complete, anteriorly running"

along side of back, posteriorly median ; head oblong, nearly plane

above; eyes small, superior, well forwaid; suborbital bones enlarged,

but without "stay"; nostrils double; opercle fringed; mouth nearly

vertical; premaxillaries protractile, not forming the entire edge of the

upper Jaw; lips fringed; gill-openings very broad, the membranes sep-

arate and free from the isthmus; pseudobranchijie present or absent.

Dorsal flu very long, undivided, several of the anterior rays spinous;

anal very long, commencing close behind the vent, which is near the

breast; caudal diphycercal, free from dorsal and anal; pectorals vari-

able, the base i)rocurrent; ventrals jugular, I, 3 or I, 5; vertebrfB more

than 10 + 14; pyloric cceca none. Genera about 5; species about 10;
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inhabiting the tropical seas. This group or fiimily is most nearly re-

lated to the UranoscopidcVj biit some of the si)ecies show Blennioid

traits.

(LejHoscojmdm Gill, Proc. Acad. Nat. Sci. Pbila. 18G2, 503-506.)

a. Ventral rays I, 3 : pectoral rays simple. {Bactnloscopina'.)

b. Pseudobranchia} none; head cuboid; dorsal commencing at the nape.

Dactyloscopus, 400.

400.—DACTILOSCOPUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1859, 132: type Dactyloscopus tridigitafus Gill.)

Body moderately elongate, covered with rather large, cycloid scales;

head cuboid, oblong and nearly flat above; eyes small; interorbital

space broad; mouth nearly vertical; lower jaw not dilated beneath nor

emarginate in front, without barbels; no intralabial filament; teeth

villiform, on jaws only; pseudobranchife obsolete. Dorsal commencing

at the nape, with 10-12 spines; ventral rays I, 3. {daxruXog, finger;

<Txo-o<;, short for Uranoscopus.)

1151. D. tridi§ritatus Gill.

Whitish; head with coarse wavy darker lines; fins immaculate.

Body slender, much compressed posteriorly ; opercular fringe of 15

separate filaments. Distance from snout to dorsal 5 in total length of

body. Head 5 (in total); depth 7. D. XII, 28; A. II, 32; P. 13; V. I,

3 ; scales 11 -f 4 + 30 = 45. West Indies, north to Key West. ( Gill.)

(GUI, Proc. Acad. Nat. Sci. Phila. 1859, 132, 18G1, 2C4, and 1862, 505; Giiuther, iii,279.)

Family CXIV.—BLENNIID^.*
* {The Blennies.)

Body oblong or variously elongate, usually compressed; naked, or

covered with usually cycloid scales; teeth usually well developed; sub-

orbital ring not articulated with the preopercle; dorsal fin long, contin-

uous, or divided into two or three fins, the anterior portion and some-

times the whole fin composed of spines, which are stiff or flexible; anal

fin long, usually with one or two small spines; ventrals jugular, few-

rayed, or wanting; caudal fin present, rounded; tail dipbycercal; air-

bladder usually wanting; pseudobranchite present; gills 4, a slit behind

the fourth; vertebrae numerous. Genera about 50 ; species nearly 300.

As here understood, a large and varied family, chiefly of small carniv-

orous fishes, inhabiting rock-pools and sea bottoms near the shor

Some of them are found in the fresh-water lakes of Italy. Mar
* Including families 112 Blennidw and ll'S Andirhicliadidw oi the key on »

and 81.

Bull. Kat. Mus. No. IC 48
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tLern {Clininw) are ovoviviparous. Professor Gill divides this group

into several families {Anarrhichadidcc, Blenniidce, Cehedichthyidw, XipM-

diontidce, Sfichcvidcc, and CryptacantMdce, but the second, third, fourth,

and fifth of these groups at least are very closely allied. Genera about

40; species about 250.

(BlenniidcB pt. Giinther, iii, 506-294.)

* Molar teeth none.

a, Teeth long and slender, curved, hook-like or comb-like: in front of jaws only;

body naked ; dorsal with many soft rays

;

ventral fins well developed. Species

carnivorous, oviparous, chiefly tropical.

{Blermiinco.)

I. Anterior teeth canine-like, unequal; some of the teeth movable; others angu-

larly bent
;
gill-membranes free from isth-

mus Ophioblennius, 401.

hi. Anterior teeth comb-like, equal ; teeth all fixed,

c. Gill-membranes broadly united to the isthmus, the gill-openings restricted to

the sides,

d. Mouth latge, the head rather pointed ; no canines Chasmodes, 402.

dd. Mouth small ; the head decurved in profile.

e. Canine teeth none ,. Isesthes, 403,

ee. Canine teeth present in one or both jaws posteriorly.

Hypleurochilus, 404.

cc. Gill-membranes free from the isthmus, or at least forming a fold across it;

posterior canines present . . Blennius, 405.

aa. Teeth conic, not comb-like.

/. Body scaly.

g. Lateral line present (or more or less obsolete), single, high in front,

abruptly curved above pectorals, becom-

ing median posteriorly ; dorsal fin with

one or more soft rays; gill-membranes

free from isthmus; ventrals well devel-

oped. Species carnivorous, ovovivii^a-

rous, chiefly tropical. {Clinina!.)

h. Soft dorsal of numerous rays; scales small.

i. Maxillary greatly developed, reaching far beyond eye ; teeth on

vomer aud palatines Neoclinus, 406.

a. Maxillary moderate.

j. Air-bladder obsolete ; caudal fin rounded Clinus, 407.

ii. Air-bladder large ; caudal forked ; teeth on palatines.

Heterostichus, 408.

hh. Soft dorsal of a single ray ; scales rather large ; a notch behind

third spine of dorsal.

Cremxobates, 409.

gg. Lateral line, if present, straight, concurrent with the back; some-

times branched or duplicated.

k. Mouth horizontal or nearly so.

I. Gill'Openings not continued forward below, the membranes

broadly united, free from isthmus or not;

ventral fins very small or wanting. Spe-

cies carnivorous or herbivorous; ovipa-

rous (?) Arctic or subarctic. {Xi^histe-

rinoB,)
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TO. Dorsal fin of spines only.

n. Lateral line none.

0. Gill-membranes free from tlic ist hnuis ; no pyloric ccBca.

p. Anal spine none; A-entrals I, ',i; top of head with.

tentacles Chiuolophus, 410.

pj). Anal fin "with 2 small spines; ventral fins rudi-

mentary Mt'RylCXOinES, 411.

pjJ]). Anal fin with a large spine in a islu^afh; ventrals

wanting Apodiciitiiys, 412.

00. Gill-membranes joined to the isthmus; no ventral

fins; no anal spines; pyloric cceca.

AXOPLAUCIIUS, 413.

nn. Lateral lines several : pyloric cccca present
;

gill-

membranes free from isthmus; ventrals

none; anal spines small.

XlPIIISTEPv, 414.

mm. Dorsal fin with its posterior half composed of soft rays
;

gill-membranes broadly united, free from

isthmus; ventrals wanting; lateral line

single, high; jiyloric ca?ca present

Cebedichthys, 415.

II. Gill-openings prolonged forward below, separated by a nar-

row isthmus
;
pectorals nearly as long as

head ; ventrals well develoiied. Ovipa-

rous, herbivorous. Arctic. {Stich(eince.)

q. Lateral line present.

r. Lateral line forked or duplicated.

^ EUMESOGRAMMUS, 416.

rr. Lateral line simple, median. ..Stich^eus, 417.

?7T. Lateral line simple, dorsal.

NOTOGRAMMUS, 418.

qq. Lateral line obsolete.

s. Teeth on vomer or palatines-Lumpexus, 419.

8S. Teeth on jaws only Leptoblexxius, 420.

kk. Mouth nearlj^ vertical
;
gill-membranes attached to the isth-

mus; scales small; lateral line obsolete;

no ventrals; dorsal of spines only. (Cryp-

tacanthodincs) Delolepis, 421.

ff. Body naked; dorsal fins of spines only; ventrals obsolete.

t. Gill-membranes joined to the isthmus; lat-

eral line obsolete
;

pyloric cceca present

;

mouth nearly vertical; teeth strong, on

jaws, vomer, and palatines.

Cryptacaxtiiodes, 422.

aa. Molar teeth strong, on vomer, palatines, and sides of lower jaw; dorsal of flex-

ible spines only; scales minute; gill-mem-

branes joined to the isthmus; no ventral

fins; air-bladder present; no lateral line.

{Anarrliichadince. )

M. Caudal fiu distinct ; body moderately

elongate Axarrhiciias, 423.

u\t. Caudal fin confluent with dorsal and

anal; body eel-shaped.

Anarrhichtiiys, 424.
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401.—OPIIIOBLEW]\IUS Gill.

(Blennophis Valenciennes; preoccupied.)

(Gill, Proc. Acad.'Nat. Sci. Phila. 1860, 103: type BlennopMs icebbii Val.)

Body moderately elongate, strongly compressed, scalelessj snout

short, high, abruptlj^ decurved anteriorly; symphysis of lower jaw

with 4 hooked canines, the outer strongest and bent backward, almost

forming a right angle; sides of lower jaw with 2 or 3 still larger canines,

the hindmost very large and bent backward; upper jaw with 4 slender

canines in front, followed by a long row of shorter, slender, movable

teeth, which are set close together; nasal tentacle digitate; a low simple

tentacle above eye; gill-openings wide. Dorsal fin long, the spines

slender, separated by a slight notch from the soft rays; caudal lunate,

free from dorsal and anal ; ventrals jnoderate, I, 2 ;
pectorals large,

(o^j?, snake; Blennius.)

1152. O. webbi (Val.) J. & G.

Dark golden-brown, sometimes with a broad cross-band of dusky

violet on back and dorsal fin; caudal with 2 dark longitudinal stripes;

dorsal and anal purplish or orange; an intense, round, dark, ocellated

spot behind eye. Head much compressed; eye 3^ in head; snout 4^.

Dorsal beginning above gill-opening, ending just before caudal; its soft

rays somewhat higher than the spines, the highest spine If in head;

caudal and pectorals each about as long as head; ventrals li in head.

Head 4; depth 4i. D. XI-22; A. II, 23; V. I, 2; P. 15. "Western

coast of Southern California" to Mazatlan, Barbadoes, and Canary

Islands. (Steindaclmer.)

(BlennopMs wehMiYsdenciennen; "Webb & Berthelot, lies Canar. Poiss. GO: Blenno-

pMs wehbi Giintber, iii, 259; Steiudacbner, Icbth. Beitnige, viii, 41, 1879.)

402.—CHASinODES Cuvier & Valenciennes.

(Cuv. & Val. Hist. Nat. Poiss. xi, 295, 1836: type Blennius hosquianus Lac.)

Body oblong, compressed, naked; head triangular in profile, the

snout somewhat pointed; mouth large, with lateral cleft, the maxillary

usually extending to beyond eye; jiremaxillaries not protractile; teeth

in a single series, long and slender, comb-like, confined to -the front of

each jaw; no canines; cirri very small or wanting; gill-openings very

small, their lower edge above the middle of the base of the pectorals;

lateral line incomplete. Fins as in Blennius. American. [)(a(Tp.tuds(;,

yawning.) (See Addenda.)

1153. C. bosquianiis (Lac.) Cuv. & Val.

Color (in 3 ) olive green, with about nine horizontal narrow blue lines,
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tliese somewhat irregular and interrupted, converging backwards; op-

ercular membrane and a broad stripe through middle of spinous dorsal

deep orange-yellow; anal fm dark, the rays with white membranaceous

tips; ? dark olive green, reticuhited with narrow pale green lines, and

with several broad dark bars, which are more distinct posteriorly; ver-

tical fins similarly marked ; head finely dotted with black ; a dusky spot

at base of caudal in both sexes. Orbital tentacle very minute or want-

ing; maxillary extending to rather beyond eye; interocular space very

narrow, not concave. Dorsal fin not emarginate, the spines slender.

Dorsal joined to base of caudal; anal free. Head 3i; depth 3i. D.

XI, 19; A. 20. New York to Florida; chiefly southward.

(Blennius bonqaianus Lac. Hist. Nat. Poiss. ii, 49:5, 1800 ( 9 ); Giintlier, iii, 229: Pholis

novemUneatus Wood, Jonrn. Acad. Nat. Sci. Pliila. iv, 280, 1824 (i): Chasmodes novem-

lineattts Giiutlicr, iii, 229.)

1154. C. qua.drifas4;i:itti!Si (Wood) C. & V.

Body with 4 distinct brownish bands, a fifth broader and less marked

on the neck; four round yellowish spots along base of anal; head

spotted with blackish. Lower jaw slightly longer than the upper.

Dorsal fin free from the caudal; anal fin highest anteriorly. D. 27; A.

15. ( Wood.) Habitat uncertain, probably South Atlantic coast of the

United States.

(Pholis quadiifasciatus Wood, Jonru. Acad, Nat. Sci. Pliila. iv, 282, 1824; Giiuther,

iii, 229.)

403.—ISESTHES Jordan & Gilbert.

«

(Gen. uov. : type Blennius {lenilHs Girard.)

This genus differs from BlennitiH in the absence of canine teeth and

in the restriction of the gill-openings to the sides, the gill-membranes

being fully united to the isthmus as far as the base of the pectorals.

The known species are xVmerican. (jVo?, equal; eaOico^ to eat; in allu-

sion to the uniformity of the teeth.) (See Addenda.)

1155. I. ;;eBitili8 (Grd.) .1. & G.

Olivaceous, body and fins marbled and spotted with darker; anal

pale-edged; a blue spot on the dorsal in front; males with golden

stripes on lower parts of head. Gill-openings extending downward to

lower edge of i^ectorals. Head large, short and blunt, the profile of

snout steep; supraorbital cirrus large, multifid, as high as eye; inter-

orbital space convex, less than half width of orbit; no canines. Dorsal

fin not emarginate, free from caudal, its spines stiff, lower than soft

rays, 2^ in head; pectorals reaching anal; veutrals half way to ventj
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lateral line jjreseut auteriorly, endiug above anal. Head 3^; depth 4.

D. XII, 19; A. 21; P. 14. L. 5 inches. Coast of Califor-uia, from Point

Concepcion southward.

(Blennius geiitilis Girard, Proc. Acad. Nat. Sci. Pbila. 1854, 149: Blenrius gcntUis

Giinther, iii, 217: Blenn'ms gentilis Steiadachuer, Icbtb. Beitriige, v, 150, 1876.)

1156. I. p^BBictatus (Wood) J. & G.

Light olivaceous, with darker reticulations, forming ill-defined ver-

tical bars; head with very 'distinct black dots; a series of black dots

on each side of lateral line; dorsal with a black blotch in front and

with the lateral bars extending on it; anal fin blackish, the rays tipped

with white; caudal barred. Body rather deep; head large, obtuse;

interorbital si^ace concave, half the diameter of orbit; orbital cirrus

as long as dorsal spines, bifid at tip, branched below; a minute nasal

cirrus; no canines; gill-openings extending to about lower fourth of

base of pectoral, thus narrower than in I. gentilis. Dorsal fin high,

little notched, the soft part highest, the spines stiff, 2| in head. Head

3f ; depth 3|. D. XII, 15; A. 19. Coast of North and South Carolina.

{Blennius punciatus Wood, Journ. Acad. Nat. Sci. Phila. iv, 278, 1825: Blennius punc-

iatus Giiuther, iii, 228: 1 Blennius hentz Le Sueur, Journ. Acad. Nat. Sci. Pliila. iv, 363,

1825: 1 JJmjsohlennius hentzi Gill, Cat. Fisli. East Coast N. Amer. 1861, nomcn nudum.)

404.—HYPtiEUROCIIILUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 168: type Blennius multifilis Grd.)

This genus ditfers from Blennius in the restriction of the gill-openings

to the sides, the gill-membranes being broadly,and fully joined to the

isthmus, (y, upsilon; -hupov, side; yj'i^-»q, lip; the allusion not evi-

dent.)

1557. H. inailtifiliis. (Grd.) Gill.

Dusky brown, back and vertical fins with roundish spots, most con-

spicuous in the young. Head short, the profile bluntly decnrved; max-

illary reaching to below middle of eye; four canine teeth, those in the

lower jaw larger than those in npper; su^iraocular cirri very high, each

with four smaller ones at base. Dorsal fin not emarginate, the soft rays

rather higher than the slender flexible spines; membrane of last ray

almost reaching base of caudal; origin of anal in advance of that of

soft dorsal; pectorals broad, reaching beyond front of anal; veutrals

long, nearly reaching vent. Head 3|; depth about same. D. XIII,

14; A. II, 18; V. I, 3. Coast of Texas. {Grd.)

(Blennius mnlUfilis Girard, U. S. Mex. Bound. Surv. 1859, 27, -pi. sii, f. 6: Blennius

multifilis Giiutlier, iii, 562; Gill, Proc. Acad. Nat. Sci. Pliila. 1861, 163.)

f
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1158. H. gominattis (Wood) J. & G.

Olive brown, faintly barred wnth darker; sides plain (in our speci-

mens), or with "several pairs of spots of a reddish-brown color, ar-

ranged pretty regularly in a double row" (lFoof7); vertical fins edged

with darker, especially tlie anal; dorsal black in front. Head not very

blunt, the anterior profile straight, obliipie; orbital cirrus not large,

shorter than eye, branched at tip; interorbital space concave, not half

diameter of eye; a slight transverse groove behind eye; canines in both

jaws very strong, hooked backwards, the lower considerably stronger

than upper; gill-openings extending downward' to opposite or slightly

below lower edge of pectoral. Dorsal fin not eniarginate, the spines

slender, but rather stiti", lower than the soft rays; pectorals shortish,

veutrals rather long. Head 3^ ; depth 4. D. XI, 15 ; A. 18. L. 2

J

inches. South Atlantic coast of the United States; abundant in empty

shells and clusters of tunicates.

{Blennius (jcminatns Wood, Jouru. Acad. Nat. Sci. Phila. iv, 278, 1824: ^ Blennius

geminatus Guuther, iii, 223.)

405.—BI.E]\]\IUS Linnajus.

Blennies.

(Artedi; Liuuieus, Syst. Nut. : type Blenuins oceJlaris L.)

• Body oblong, compressed, naked ; head short, the profile usually

bluntly rounded; mouth small, horizontal, with a single series of long,

slender, curved, close-set teeth in each jaw, besides which, in the lower

jaw at least, is a fang-like canine tooth on each side; premaxillaries not

protractile; gill-oiienings wide, extending forward below, the mem-

branes free from the isthmus, or at least forming a fold across it. Dor-

sal fin entire, or more or less emarginate, usually free from caudal, the

spines slender; pectorals moderate; ventrals well developed, I, 3; no

pyloric coeca; lateral line dev^eloped anteriorly. Species very numer-

ous, lurking under rocks and algae in all warm seas; some species in

the lakes of ]S'orthern Italy. [Blennius, the ancient name, from ^jlewa^

slime.)

a. Orbital cirri present. (Blennius.)

b. Both jawa with caniuo teeth.

c. Dorsal little einargiuato.

1 159. B. fucorum Cuv. & Val.

Olive green, becoming darker above, with numerous brown spots

on the cheeks and sides of the body; below faintly reddish. Orbital
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cirri nearly as long as liead, bifid above, and with fringes at the base.

Dorsal fin slightly emarginate, free from the caudal, the spines rather

stiff. Head vei-y short and deep, its i)rofile nearly vertical; both jaws

with very strong canines. Gill-membranes free from isthmus poste-

riorly. Head. 5 in total length. D. XI, 17; A. 18. Open ocean, from

near the Azores ; said to have been once taken oft' the coast of Xew

York.

(Cuvier & Valenciennes, xi, 263; Giiutlier, iii, 217; Dekay, New York Fauna, Fish.

149, pi. 22, fig. 06.)

aa. Orbital cirri none. (F/JoZts* Fleming.)

,

1160. B. caroliBiMS (C. & V.) J. & G.

Greenish, with 4 or 5 irregular dark spots or shades along the back

;

dorsal with a large black spot in front; anal brown-edged. Body

rather long and slender, more elongate than in Blennius pholis, more

compressed, the head longer; maxillary extending to opposite middle

of eye; teeth yf , with strong canines in both jaws. Gill-membranes free

from isthmus; no trace of tentacles above eye. Dorsal spines slender,

a little lower than the soft rays, the fin little emarginate; dorsal and

anal not joined to the caudal. D. XII, 18; A. 17. South Carolina.

Only the original type in the museum at Paris known; from this the

present description was taken.

{Pholis caroUnus Cuv. Sc Val. xi, 276.)

40S.—NEOCLIIVUS Girard.

(Girard, U. S. Pac. R. R. Surv. Fish, x, 114, 1858: type NeocUnus hianchardi Girard.)

Body compressed, rather elongate, covered with minute cycloid scales;

lateral line present, incomplete, high anteriorly; head naked, tbe cheeks

tumid; upper jaw i^rotractile ; maxillary greatly iiroduced backward,

more than two-thirds length of head, reaching far beyond the eye;

both jaws, vomer, and palatines with stout, unequal, conical teeth in

a single series, besides which, in the front of the jaws, are smaller

teeth; nasal and supraocular region with fringed tentacles; gill-mem-

branes broadly united, free from the isthmus; gill-rakers weak. Dor-

sal fin lonji', scarcely emarginate, its anterior two-thirds composed of

slender, flexible spines, which are similar to the soft rays, all of which

are simple; anal long, its rays all simple: ventrals moderate, I, 3; cau-

dal fin distinct; pectorals rather broad, rounded; no air-bladder; no

pyloric cceca. Pacific Ocean, (v^o?, new; zAc'vo?, Clinus.)

* Fleming, Brit. Auim. 207: type Blennius j)/io?(s L. (OoXi?, ancient name of some

fish which was believed to shelter itself in a cloud of mucous which it produced.)
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1 161. N. satiriciis Girard.

Dark brown, nearly uniform; maxillary flap broadly edged with

bright yellow. Head bluntish, convex in profile; eyes large, high up,

well forward, separated by a rather narrow flattish iiiterorbital space;

top of head convex; cheeks loug; opercles short. Head larger, and

teeth rather stronger than in iV^. hlanchardi; maxillary enorlnously de-

veloped, reaching about to gill-opening, its length varying with age;

provided at tip and inner margin with a very broad wing-like flap,

which is joined to the lower part of the cheek; this membrane is more

than twice the diameter of the eye; below it is another membrane con-

necting this with the lower jaw; supraorbital cirrus quite small, but

present. Head 3i; depth G; maxillary with flap, 3J. D. 43; A. 29.

L. 12 inches. Monterey, Cal.; a rare and most interesting species.

(Neoclinus satiricus Giiaid, Proc. Acad. Nat. Sci. 1859, 57; Giiuther, ii, 260.)

1163. J¥. bSaiicIiaB'di Girard.

Dark red or plum color, with olive-green blotches on the side; belly

olive, speckled with lighter; front of mouth red; fins colored like the

body; a black spot ocellated with yellow between the first and second

dorsal spines; 2 light-yellow spots at base of caudal; dorsal and cau-

dal tinged behind with yellow ; anal and pectorals chiefly vermilion

;

color quite variable, some sj)ecimens duller or barred. A long cirrus,

much longer than eye, above the front of the eye; reddish at base, its

fringed tips bright yellow; a short, multifid, nasal barbel, and a cluster

of 3 or 4 fringed barbels behind supraocular cirrus. Maxillary two-

thirds length of head, in body, large, reaching nearly to opposite

front of dorsal; lateral line ending opposite the vent, only its straight

anterior portion being developed. Dorsal spines one-third length of

head. Head 4; depth 5. D. XXVI, 17; A. 30. Coast of California,

north to Monterey.

(Girard, U. S. Pac. R. R. Snrv. Fisli. 18."8, 114; Giinther, ii, 250.)

407.—CI.IIVUS Cuvier.

(Cuvier, R^gue Anim. ii, 1817: type Cliniis acuminatus C. & V.)

Body more or less elongate and compressed, covered with small

or minute scales, which are usually cycloid; lateral line complete,

abruptly decurved behind the pectoral ; head obtuse or somewhat

pointed; stout, unequal, conical teeth on jaws and vomer, and some-

times on palatines; the teeth mostly in single series, except in front

j
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no conspicuous posterior canines; maxillary not produced backward

from angle of mouth; gill-membranes united, free from the isthmus.

Dorsal flu long and low, chiefly comiiosed of spines; some of the ante-

rior spines often different from the others, longer or shorter, and set

farther ajDart; anal fin low, with 2 spines; ventral fins jugular, of 1

spine and 2 or 3 rays; caudal flu truncate; branchiostegals 6; air-

bladder and pyloric cceca absent; viviparous. Inhabiting rock-pools

among algte, in warm seas. Our two species are very different, and

represent opposite extremes in this large and varied genus. (zAiVocr, a

name of some sleei)y fish; from xAtVvj, a bed.)

a. Nape witli a fringe of filaments; teeth on vomer and i>alatines; scales moderate.

(Labrosomud* Swainsou.)

1163. C niicliipaaaiais Quoy & Gaimard.

Eeddish brown, sometimes with vertical bands; a black spot on

opercle, which is often edged with white; cheeks and fins reticulate or

dotted. Body oblong, rather robust; head naked, thick, short, not very

obtuse anteriorly, compressed above; moiith rather large, the maxilla-

ries not prolonged backward, extending to opposite the posterior part

of eye, 2-J in head; teeth on jaws, vomer, and palatines; front teeth of

jaws conic, strong; eyes large; interorbital space very narrow; each

side of neck with a long series of hair-like filaments, nearly as long as

eye; orbital tentacle short and broad, multifid; nostrils with a tufted

barbel; lower jaw slightly projecting, its posterior teeth sometimes re-

curved; pectorals a little shorter than head, reaching yent. Dorsal

spines rather slender, the three anterior spines scarcely shorter than

the others; all the spines lower than the soft rays; dorsal fin com-

mencing near the nape, the spinous portion long; soft rays higher

than the spines; caudal small; j)ectorals rather large; ventrals mod-

erate; gill-membranes broadly united,- free from the isthmus; lateral

line complete, high anteriorly, then abruptly decurved; membranes

of vertical fins scaly; scales not very small, cycloid. Head 3^ ; depth

3^^ D. XVIII, 12; A. II, 17; Lat. 1. 70. L. 8 inches. West Indies;

occasional on our South Atlantic coast.

(Clinus nucMpinnis Quoy & Gaimard, Voy. Urania Zool. 255: Clinns pect'mifer Cuv.

& Val. xi, 374: Lepisoma cirrhosum Dekay, N. Y. Fauna, Fish. 184"2, 41: Clhius nuchi-

jnnnis Glinther, iii, 262: Labrosomits pectinifer Gill, Proc. Acad. Nat. Sci. Phila. 18G0,

105.)

*Swain8on, Class. Fish, ii, 75, 1839: type Clinua pectlnifer Cuv. & Val.^C/iuMS nu-

chipinnis J. & G. (Labrus; da)jiia, body.)
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aa. Nape without fringe of filaments.

b. Head pointed; no palatine teeth; spinous dorsal notched behind fifth spine;

scales minute. (Gibbonaia* Cooper.)

1164. C. evides J. & G. nom. sp. nov.

Usual color of adult tranaluceut, reddish or orange, nearly plain ; a

large pellucid spot on the membrane behind third dorsal spine, and

some small ones behind it; pectorals barred; young specimens vari-

ously variegated, with light and dark shades of red, brown, and white,

the hue varying exceedingly and dependent on the surroundings; a

dark s])ot usually present behind gill-opening. Body elongate, com-

pressed; head small, rather pointed; mouth quite small, terminal, the

maxillary about reaching pupil, 3| in head; lower jaw projecting; no

teeth on palatines
;
posterior teeth not recurved ; eye moderate, shorter

than snout, nearly 6 in head; a small supraocular flap, not higher than

pupil. First spine of dorsal inserted over preoi)ercle, its length more

than one-third that of head; the second nearly equal; the third, fourth,

and fifth progressively shorter; the sixth about as long as fourth; the

seventh longer; the rest nearly equal to the last, which is lower than

the soft rays; pectorals short, not reaching vent; ventrals short; scales

very small, smooth; head naked; no air-bladder. Head 4|; depth 41.

D. V, XXXr, 10; A. II, 26. h. 9 inches. Coast of California, from

Monterey southward ; in rock-pools ; very abundant.

{Myxodes (Gibbonsia) elegans Cooper, Proc. Cal. Acad. Nat. Sci. iii, 109, 1864: Blakca

elegans Steindachner, Ichth. Beitriige, v, 148, 1876; not Cl'uius elegans C. & V.)

40§.—HETEROSTICHUS Gii-ard.

Kelp-Jishes.

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 143: type Referosiichus rostratus Gixl.)

Body rather elongate, compressed, covered with very small, smooth

scales; head long and low, the snout conic, produced, very acute; pre-

maxillaries protractile; mouth moderate, terminal; each jaw with a row

of conical teeth, behind which anteriorly is a broad patch of villiform

teeth; vomer aiul palatines with villiform teeth; gill-rakers feeble;

gill-membranes broadly united, free from the isthmus; orbital cirri

minute or wanting; cheeks scaly. Dorsal fin very long, the posterior

rays soft, the five anterior spines wider apart than the rest and sepa-

rated from them by a notch, the first and second spines longest, rather

flexible, the other spines stiff; caudal fin forked; ventrals I, 3; pec-

* Cooper, Proc. Cal. Acad. Nat. Sci. iii, 1U9: type Myxodes elegans Cooper. (Dedi-

cated to Dr. J. P. Gibbons.)
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torals moderate ; lateral line simple, complete, abruptly curved bebind

pectorals; air-bladder present, large. Size large, {izepo-, different;

trri/oq, rank; in allusion to tbe anterior dorsal spines.)

1165. H. rostratus Grd.

—

Eelp-fish.

Translucent reddish brown, varying to blackish or olive, with traces

of shining pale bands on the sides, and dark vertical bars, the hue

and pattern of color varying greatly; young specimens most varie-

gated ; a translucent spot behind third dorsal spine. Body much com-

pressed, deejiest anteriorly; head slender, compressed and pointed;

lower jaw projecting, with thick lip; maxillary reaching j)upil, 2| in

head; eye large, 7 in head; orbital cirrus minute, usually entirely want-

ing; cheeks and upper edge of opercle with small scales, rest of head

naked; middle rays of caudal about two-thirds length of outer. Head

3f ; depth 3f ; B. G. D. V, XXXII, 13; A. II, 34. L. 15 inches. San

Francisco to San Diego. The largest of the Blennies which are allied

to Clinus.

(Girard, Proc.Acad. Nat. Sci. Phila. 1854, 143; Girard, U. S. Pac. R. R. Surv. Fish.

36; Guutlier, ii, 204, and iii, 261.)

409.—CBEMIVOBATES Gunther.

_Auchenopterus Giiather, iireoccuiiied.)

(Giintlier, Proc. Zool Soc. Lond. 1861, 374: type Auchenopterus monophthalmus Gthr.)

Body moderately elongate, compressed, covered with rather large

cycloid scales; head shortish, naked; cheeks full; mouth moderate,

with a band of conical teeth in the jaws and about one series on the

vomer; none on the palatines; gill-membranes united, free from the

isthmus; upper surface of head with tentacles. Dorsal fin low, com-

posed of stiff sx^ines, with but a single soft ray, which is lower than the

spines; first three spines more or less separated from the others; anal

fin low, with two spines; ventrals jugular, well developed; pectorals

broad; lateral line complete, strongly curved anteriorly. Warm seas.

This genus differs from Gristiceps in having but one soft ray in the

dorsal fin, and in the well-developed scales. {-/.prjfVMJiSdrrj', one who

haunts rocks.)

a. Three anterior spines connected to the others by membrane.

1166. €. intcg:ripiBinis Rosa Smith.

Color dark brown, variegated with different shades of brown and
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reddish; about 5 indistinct dark cross-bars; a distinct ocellated black

si)ot on posterior part of dorsal fin; caudal fin translucent, speckled;

a black bar at its base; base of pectorals violet, bordered with black,

the rest of the fin checkered; ventrals barred. Uead stout, broad,

conical; mouth little oblique; eyes large; nasal, supraocular and nu-

chal regions with fringed cirri, those at the nape flap-like. First and

second dorsal spines low, a little higher than the third, which, in turn,

is higher than the fourth, and separated from it by an interspace; the

membrane between the third and fourth spines deeply emarginate;

anterior spines not forming a sei)aratefin; highest anterior spine not

higher than the highest of the posterior part of fin. Head 4; depth 4^.

D. Ill, XX VIII, 1; A. II, 20; V. I, 3; Lat. 1. 38. L. 2i inches. San

Diego, California, southward to Mazatlan; abundant in rock-pools.

{Cremnohates integriinnnis Rosa Smith, Pioc. U. S. Nat. Mus. 1880, 147.)

410.—CHIROL.OPMUS Swainson.

{Blcnn'wps Nilsson: Carelophus Kroyer.)

(Chirolophis Swainson, Class. Fish, ii, 275, 1839: typo Blennius yarrelU C. & Y.^^Blen-

nius ascanii Walb.)

Body moderately elongate, covered with small scales; no lateral line;

snout short; no teeth on vomer or palatines; teeth in jaws small; gill-

membranes united, free from the isthmus; nostrils, orbital region, and'

neck with dermal flaps, the supraorbital flaps high. Dorsal fin long,

of spines only; ventrals well-developed, jugular; caudal fin distinct.

Xo air-bladder or pyloric cceca. Northern seas; one species known

from Europe; a second species, imperfectly described by Pallas, may

be i^rovisionally placed with it. {yj'^p, hand ; Xofoi;, crest ; apparently

xapa, head, was intended, wliich would make " CarelophuH.'''')

1167>. C. (?) polyactoccphalMS (Pallas) J. iS:. G.

Form of Zoarccs. Body compressed, covered with soft imbedded

scales; head vefy short, retuse; lower jaw longer; "both jaws without

teeth"; (?) eyes approximate; interorbital space with 2 minute cartilag-

inous spinules; 2 large superciliary cirri; vertex behind orbits subex-

cavated, with 2 series of erect cirri. Dorsal fin beginning at the neck,

extending to the caudal ; ventrals undescribed. D. LXX. Kamt-

schatka {Pallas) and Alaska.

(Blennius polijactocephalus Pallas, Zool. Ross.-Asiat. iii, 179, 1811.)
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411.—MUR.E1VOBDES* Lac(?,pMe.

Butter-fishes.

{Centronotus Bloch: GunneUus Cuvier.)

(Lac^pfede, Hist. Nat. Poiss. ii, 324, 1800: type Murcvnoldcs sujV/ Lac^p.= B?ewmM8

gunnellus L.)

Body long and low, considerably compressed, somewhat baud-shaped,

the tail slowly tapering; head small, compressed, naked or scaly;

mouth rather small, oblique; jaws with rather small teeth in narrow

bands or single series; vomer and palatines usually toothless; gill-

membranes broadly united, free from the isthmus; scales very small,

* Little known species related to Murcenoides, recorded from Kamtschatka, and
doubtless occurring also in Alaska, are the following:

M. tcenia (Pallas).

Body banded; teeth obtuse, subdistinct ; head subtriangular, compressed; body
ensiform, covered with minute imbedded scales; vent median. Dorsal fin extending

from near the head to the tail, the spines subequal; caudal subdistinct; pectorals

small; ventrals represented by 2 recurved si)ines. D. LXXXVII ; A. 47. Kurilo

Islands. (Pallas.)

(Blentiius taviia Pallas, Zoogr. Ross.-Asiat. iii, 178.)

M. riiberrimus (Cuv. & Val.)

Bright red. Form of preceding ; scales inconspicuous ; ventrals each a single

scarcely projecting spine; caudal broad, rounded, distinct. D. CXV. Kurile

Islands. (Pallas.)

(Gunnellus ruberrimus Cuv. & Val. xiv, 440, after Pallas, 1. c. 178.)

M.l ocellatus (Tilesius.)

Browuish, marked with yellow and purple; six black ocellated spots along the

dorsal fin. Caudal distinct; ventrals none. D. LXXX; A. 50. Otherwise essentially

as in M. (junnclUis. Kamtschatka. (Cuv. <f Val.)

(OplMUun occUatum Tiles. M6m. Acad. St. Pctersb. ii, 237, 1811: Gunndhis apos Cuv.

& Val. xiv, 426: Centronotus «j»(s Gthr. iii, 288.)

GUNNELLOPS Bleeker.

(Bleeker: type Blenn'ms roseus Pallas.)

Apparently distinguished from Murcenoides by the tapering tail, around which the

vertical fins are confluent; palatine teeth present. \

(Gunnellus, Gunnel, an old name of Murcenoides gunnellus; uf, eye.)

G. roseus (Pallas) Bleeker.

Intensely red. Head obtuse, the lower jaw projecting; eyes large; body very

long, compressed, tapering into a slender tail; pectorals small, ovate, hyaline; 2

spines in place of ventrals; dorsal extending from the nape to the end of the tail;

anal joined to caudal. D. ca. 100; A. ca. 90; P. 9; V. I. Kurile Islands.

(Blennius roseus Pallas, 1. c. 177: Centronotus roseus Gunther, iii, 290.)
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sijiootli; 110 lateral line. Dorsal fin long and low, beginning near the

head, composed entirely of stiff, sharp, subequal spines; anal similar

in form, of two spines and many soft rays; caudal fin short and small,

sometimes joined to dorsal and anal; pectorals short; ventrals very

small, of one spine and a rudimentary ray (obsolete or wanting in

some imperfectly-known species provisionally referred to this genus);

intestinal canal short, without coeca. Shore fishes of the Northern

fishes of the Northern seas. {jiuf>ai>aj an eel; el3aq^ form.)

b, Ventrals present, I, 1. (MtD-ccnoides.)

1168. M. g-unuellias (L.) Gill.—Butter-fish.

Olive brown ; sides with numerous obscure darker bars ; base of

dorsal with ocellated dark spots; a dark bar below eye. Head short

and compressed, scaleless; mouth oblique; maxillary reaching front of

pupil; caudal fin distinct; pectorals little more than half length of

head; ventrals of a spine and a rudimentary ray. Head about 8;

depth 9. D. LXXVIII ; A. II, 38 ; V. I, 1 ; vert. 85. L. 12 inches.

North Atlantic; abundant both in America and Europe.

(Blrnniiis {jKnueUus L. Syst. Nat. i, 443: Centronotus gunellus Giintlier, iii, 2H5: 02)hi-

diitm mttcronatiim Mitch. Trans. Lit. & Phil. Soc. i, 361, 1815: Gunnellus mucrocephahis

Giiard, LJost. Jouru. Nat. Hist, vi, 263, 1850: Guncllua iiujens Storer, Bost. Joiirn. Nat.

Hist, vi, 261, 1850; perhaps an abuoi'mal specimen rather than a different genus.)

1169. M. fasciatus (Bloch & Schu.) Gill.

Grayish or brownish, marbled with darker, anteriorly with several

irregular cross-bands, which reach the abdomen ; back with a series of

10 or 12 subtiiangular i)ale spots along the base of dorsal, each spot

including some brown specks; a brown-edged i)ale vertical band be-

hind eye; a brownish band from below the eye to the throat. Mouth

very oblique, the snout short; interorbital width less than diameter of

eye; pectoral scarcely half as long as head; ventrals very small; ver-

tical fins not joined. Head 9.J; depth 9. D. LXXXVIII; A. II, 42;

V. I, 1. Greenland to Alaska. {Gunther.)

(Centronotus famaiun Bloch & Schneider, 165, 1801: Gunnellus fasdatus and groen-

landicus Cuv. & Val. xl, 441, 442: Centronotus fasciatus Giinther, iii, 287: 'i Centronotus

gunelliformis Giinther, iii, 288.)
\

1170. M. oriiatus (Grd.) Gill.

Usually greenish above, yellow or orange below, but varying to

brown and cherry-red; traces of about 20 darker bars along sides; a
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dark bar downward from eye; fins reddish; a V-shaped mark from

eyes to occi"put, grayish, bordered by jet black; the common form

{Icetus Cope) with about 14 red spots along base of dorsal, each with

a curved black bar in front and behind, partly encircling it; others

[ornatus) with about as many broad /^-shaped darker blotches, which

extend on the fin, the first one or two blotches often shaped as in the

form called Icctus. Head naked, very narrow above ; nape nearly equi-

distant between origin of dorsal and front of orbit; origin of anal

equidistant between base of caudal and base of pectoral; pectoral 2

in head; ventrals each consisting of a spine and a ray. Head 8;

depth 8. D. LXXXVIH; A. H, 37. L. 12 inches. San Francisco to

Alaska; very abundant northward.

{Gunnellus ornatus GvA. Proc. Acad. Nat. Sci. Phila. 1854, 149: Cenironotus tieiulosus

Gtlir. iii, 287, part, but the Japanese M. vebulosus is a cliftereut siiecies: Centronotus

Icetus Cope, Proc. Amer. Phil. Soc. Phila. 1873.)

1171. M. maxillaris Bean.

Brown; back with a series of 11 rounded or oblong ijale spots, the

longest half as long as the head; all of these spots include at the top

a rather large brown spot, and below numerous little brown spots;

between the first and second pale blotches are 2 very dark spots oii

the dorsal membrane, and below the dark spots a pale one of similar

size; sides with about 2G pale bands, mostly well defined, especially

anteriorly; interorbital space with a brown band, preceded and fol-

lowed by a pale band half as wide; below eye 2 whitish bands, with a

brown one between them. Head scaleless; mouth little oblique, the

lower jaw on level of middle of eye; width of mouth equal to length

of pectoral and nearly half head; mandible as long as pectoral. Eye

equal to snout, a little more than interorbital width; ventral spine §

eye. Highest dorsal spines near front of fin, half length of mandible;

caudal half head; vent under forty-third dorsal spine, not far behind

middle of body. Head 8; depth 7. D. LXXXVIII; A. II, 43; V. I,

1. Saint Paul Island, Alaska. {Bean.)

aa. Ventrals rednced to a rudiment.

1172. M. dolicliog-aster (Pallas) J. & G.

Brownish olive, marbled with yellowish; fins yellowish; dorsal fin

with distant pale vertical bands; snout very short; cleft of mouth

oblique; a pair of small bony warts ("verrucoe ossesB e cute prom-

inulae") in iilace of venti-als. Caudal fin well developed, the dorsal
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aud anal joined to its base. Head 7; deptli 10. I). LXXXIII; A. II,

50. L. 12 inches. Kamtschatka aud Aleutian Islands. {PaUas.)

(BlctnihiN dolichot/uftlcr Pallas, Zoogr. Ross.-Asiat. iii, 175, 1811: Ccntronotus dolicho-

<7fl«/fr Gihither, iii, 2fiO.)

aaa. Veutrals entirely wanting. (JsferHojj(e>-i/a; Eiippell.)

1173. M. KMBtoIliforiuis (Riippoll) J. & G.

Keddish brown, witli 10 brown cross bands, most distinct on base of

dorsal and anal ; ligbt blotches alons>- dorsal fin, each between two of

the brown cross-bands, and each with a brown spot in the center; a

light, brown-edged, vertical band below eye. Ventrals none; snout

short; cleft of month oblique; width of interorbital space less than

diameter of eye; length of pectoral 3 in head. Dorsal spines short

and stiff; caudal distinct. Head 8i; depth 8. D. LXXXI; A. II, 41.

{Giinther.) Type supposed to be from Greenland.

{.intcniopUryx guticUiformis Kiippell ilSS. : Centronoius rjimeUiformis Giinther, iii,

412.—APODICHTHYS Girard.

(Girard, Proc. Acad. Nat. Sci. Pliila. 1854, 150: type Ajjodiehlhys Jlav'ulus Girard.)

Body elongate, compressed, covered with \ery small scales; no lat-

eral line; snout short; mouth moderate, oblique; teeth in the jaws

moderate, stouter anteriorly; vomer with teeth; gill-membranes united,

free from the isthmus. Dorsal tin long, low, even, of spines only; anal

fin similar, preceded by a large spine in a pouch of skin; caudal fin

short, connected with dorsal and anal; no ventral fins; pectoral fins

small ; intestinal canal short, without pyloric ccBca. Small bright-

colored fishes of the Pacific, {a-ooc, without feet; t/.Ou:;, fish; in allu-

sion to the want of ventral fins.)

a. Anal spine very long, pen-shaped, excavated on anterior surface. {A2)odichthijs.)

117<1. A. fluvjdus Girard.

Color orange, varying with the surroundings to intense grass-green,

brown, and dark puri)le; a few light round spots along axis of body

iwsteriorly ; a narrow black bar downwards and backwards from eye;

a shorter, less-distinct bar from upper margin of orbit backwards to

occij)ut; anal fin obli(xuely barred with brownish. Head short; mouth

very oblique; maxillary reaching pupil; upper jaw with a series of con-

ical teeth, behind which is a patch of smaller teetli; sides of mandible

with conical teeth in a single series, forming a patch in front; vomer

with three (;oniL*al teeth; palatines toothless: nape equidistant between

Lull. Xat. Mus. Ko. IG 40
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front of dorsal and pnr>il. Anal spine very large, two-fifths the length

of head, shaped like a pen, deeply excavated on its anterior side, and

very convex behind, very thin, flexible, and witli sharp edges, entirely

included in a pouch of skin; j)ectoral fins about two-fifths length of

head. Head 9^; depth 7^. D.XCIII; A. I, 40. L. 18 inches. Point

Concepciou to Vancouver Island; abundant; usually found below low

tide-mark.

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 150; Giintlier, iii, 290: Apodiclitlujs vxres-

cens Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 55: Apodicliihys inornatus Gill, Proc. Acad.

Nat. Sci. Phila. 1862, 279: Apodichthys sanguineus Gill, Proc. Acad. Nat. Sci. Phila.

.1862,279.)

aa. Anal spine small, not pen-shaped nor excavated.

1175. A. fticorum Jor. & Gilb.

Bright olive-green or deep red, the color varying with the surround-

ings; a row of dark spots along axis of body, these sometimes with

light-bluish center, and connected by a very narrow dark streak; gen-

erally a dark streak downward from eye, but no other markings about

head. Form and dentition as in A. flavidus. Mouth very oblique, the

maxillary reaching center of pujiil ; naj)e nearer front of dorsal than

end of snout. Anal spine comparatively small, about one-fifth length

of head, transversely very convex in front, and slightly concave or

grooved behind, the pouch of skin at its base little developed; pec-

torals very small, shorter than eye; anal fin beginning nearer tip of

caudal than tip of snout by about 3 times length of head. Head 10;

depth 9.J. D. LXXXIII; A. 35. L. 6 inches. Monterey to Puget

Sound; abundant in rock-pools and bunches of Fucus; remarkable for

its active movements.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 1.39.)

413.—AIVOPI.ARCHUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1861, 261: type Anoplarclius purpurescens Gill.)

Body elongated, compressed, covered with very small, imbedded

scales; lateral line obsolete. Head small, comjpressed; eyes small;

mouth oblique; teeth in each jaw in one series, of nearly uniform size;

no teeth on vomer or palatines
;
gill-membranes broadly attached to the

isthmus ; branchiostegals 5. Dorsal fin not very low ; no anal spines

;

ventrals wanting; caudal fin small, entire; pectoral fins moderate;

pyloric cceca present, few. Pacific. (avoTrAo?, unarmed; apyoq^ anus;

the anal fin being without spines.)
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1176. A. atropsirpiireits (Kittlitz) Gill.

Color grayish olive, varying to brown, everywhere above finely

marked with blackish reticulations j along each side of back a series of

small, irregular, sharply-defined grayish spots; a series of small pale

spots along lateral line; belly pale; crest and middle line of back

rather pale; under parts of head yellowish; an oblique, wedge-shaped,

pale streak extending downward and backward from the eye, bounded

on each side by a sharp light-red line, and then by a dusky area; lower

jaw mottled; dorsals olivaceous, speckled, a blackish spot on front;

anal olive, tinged with red; pectorals dull orange, barred at base; cau-

dal reddish, with narrow pale streaks, and a light bar at base; color

sometimes nearly plain purplish, but more often grayish and mottled.

Head with a fleshy crest, which rests on a ridge of bone; its height in

older specimens about equal to eye; mouth rather large, the maxillary

reaching beyond the orbit. Pectorals about half the length of head;

dorsal and anal comparatively high, barely connected with the base of

caudal; nape midway between origin of dorsal and x>ui3il. Head G^;

depth G^. D. LVII; A. 41. Alaska to San Francisco; abundant

northward.

{OplddUnn atropurpnrenm Kittlitz, Denkwiird. eiuer Eeise, Enss.-Amer. i, 225, 1858:

Centrovotm crintagalU Giinther, iii, 289: Anoplarchiis purpurescens Gill, Proc. Acad. Nat.

Sci. Phila. ISGl, 261: Anoxdarchus cristagalU Giinther, iii, 564.)

1177. A. alectrolophus (Pallas) J. & G.

Brownish-olive, darker above; a series of green blotches along the

dorsal; dorsal brownish-olive, with indistinct oblique bars; anal and

caudal with wavy lines; head with a longitudinal fleshy crest, extend-

ing from above eyes to nape. Anal fin beginning at anterior third of

body; dorsal and anal uniting with the caudal; pectorals very small;

no ventrals. Lateral line obsolete. I). LXIII; A. 44; C. 13. Island

of Talek, Gulf of Penshin. {Cuv. & Val.) Perhaps identical with the

preceding.

(lilennitis alectrolophus Pallas, Zoogr. Ross.-Asiat. iii, 174: Gunnellus aJeetrolophua

C. & V. xi, 447: Centronotm alectrolophus Giinther, iii, 289.)

411.—XIPHISTER Jordan.

(Xiphidion Girard; preoccupied in OrtJioptera.)

(Jordan, Proc. U. S. Nat. Mns. 1879, 241: type Xiphidion mucoaum Girard.)

Body elongate, eel-shaped, covered with small scales; lateral lines

several, viz: one along the median line of the side, one above this, and

one below it; one on each side of the abdomen, the two meeting in
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front, and one from the occiput toward the base of the dorsal fin.

Each of tiiese has on each side, series of short branches, placed at

right angles to the main line, those on opposite sides alternating.

Each of these branches has about two ox)en mucous pores. Head

short, bluutish, scaleless; mouth moderate, oblique; jaws with rather

strong teeth, the anterior canine-like; no teeth on vomer or jjalatines.

Branchiostegals 6; gill-membranes separate, free from the isthmus, A
single long, low, uniform dorsal flu, consisting of spines only; anal fin

similar in form, with 2 small spines; caudal short, joined to dorsal and

anal; no ventral fins; pectoral fins very small. Intestinal canal mod-

erately' elongate, with 4-G well-developed pyloric cceca. Herbivorous,

feeding on algoe. Active fishes, inhabiting tide-pools and crevices

among rocks in tha North Pacific. [^ic^Krrrjp, a sword-belt.)

1118. X. cBsJB-MS Jordan & Gilbert.

Color olive-brown, yellowish below; sides with marblings of different

shades of brown, sometimes with short blackish vertical bars; some

round black spots along the back and sides; a black spot behind

opercles; numerous black spots on sides of head, forming in older spec-

imens light and dark streaks, which radiate from eye across cheeks

and opercles, the pale streaks forming reticulations; dorsal with black

spots, and a series of bright reddish-brown cross-blotches; pectorals

and caudal plain. Head short; nape not constricted; mouth small;

maxillary extending to middle of pui)il ; teeth strong, the anterior

canine-like, bluntish; about 4 canines in lower jaw, 5 or 6 in the upper,

similar to the teeth behind them, but somewhat larger. Abdominal

lines meeting on the breast, but not connected with the lower lateral

line. Dorsal fin beginning close behind pectoral; nape midway be-

tween middle of eye and front of dorsal; anal beginning about a head's

length nearer snout than base of caudal; pectoral fin comi^aratively

large, longer than the eye, its length about equal to distance between

middle and lower lateral lines. Head 7; depth 9. D. LXX; A. II, 50.

Monterey to Alaska; smaller than the other species, and living in

deeper water.

(Jordau & Gilbert, Proc. U. S. Nat. Mus. 18H0, 135.)

11 '79. X. inucosns (Girard) Jordan.

Blackish green, pale on belly and sides of head, marked posteriorly

with olive-green in various pattern; a transverse light-greenish bar at

base of caudal; 3 olive brown streaks, radiating backward from eye,

paler in the center and edged above and below with blackish, outside
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of which is sometimes a streak of pale olive. These streaks all merge

backward into the color of the head; middle streak broadly wedge-

shaped; the third streak teriniiiatiiig before reachiug iiiargiu of pre-

opercle; old specimens often coarsely blotched with yellow. Lower

jaw with a series of short stout conical teeth; upper jaw with a narrow

band of similar teeth; 2 strong canines in ni)per jaw, 4 in the lower.

Lower lateral line sending a branch to the abdominal line; nape not

constricted. Dorsal beginning anteriorly; distance from its origin to

occiput less than that from occiput to tip of snout; origin of anal nearer

snout than tip of caudal by iibout half length of head; pectoral fin as

long as eye. Head 8; depth 7.^, D. LXXIIT; A. 48. L. 18 inches.

Monterey to Alaska; very abundant among rocks and algie.

{Xq)Mdion miicosiim Girard, U. S. Pac. R. R. Siirv. Fish. 1858, 119: Xiphidion mii-

conum Glinther, iii, '2i)l; Jordau & Gilbert. Proc. U. S. Nat. Mus. 1880, 137: Xijilndiuni

iruorcum Cope, Proc. Amer. Phil. Soc. Phila. 1873.)

IISO. X. riipestris Jor. & Gilb.

Eeddish brown, uniform or variously shaded with lighter; a light

olivaceous bar at base of caudal, extending on dorsal and anal ; behind

this a blackish area; tip of caudal usually pale; 3 long, wT'll-detined

stripes radiating backward from eye, these stripes uniform black, ab-

ruptly margined with very light olive; the central stripe i^roceeds

straight backward from the eye, half the breadth of the cheeks, at

which point it is broadest; it is then narrowed and bent abruptly

downward ; both the middle and lower stripes reach the margin of

preopercle. Teeth essentially as in A', mucosus. The lower lateral line

sends a branch to the abdominal line. A constriction at the nai)e.

Distance from origin of dorsal to the occiput greater than the distance

from tlie occiput to the snout. Anal fin beginning much in advance

of middle of body, the distance from the lirst ray to i\\) of caudal ex-

ceeding the distance to snout by nearly twice length of head; i)ectoral

very short, its length less tlian diameter of eye. Head 8; deptli 9.

I). LXVI; A. VA). L. 12 inches. Smaller than the i)receding, and

equally abundant; among rocks and alg;e, from Alaska to Monterey.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 137.)

415.—CEBl^DICBITUrS Ayres.

(Ayres, Proc. Cal. Acad. Nat. Sci. i, r>9, 1855: type Ccbedichthyn crintagalli Ayres=: Jjjo-

dichthys violaceus Gril.)

Body comparatively short, compressed, covered with minute scales;

lateral line distinct, running very high, with very short branches,
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each ending in a pore, as in Xiphist^r, but the branches more oblique

and less regular. Head short ; crown with a conspicuous fleshy lon-

gitudiual crest in the adult; jaws subequal, with conical teeth; villi-

Ibrm teeth on vomer and palatines; gill-membranes united, free from

the isthmus. Dorsal fin continuous, long aud low, the anterior part

composed of sharp spines, which are rather lower than the soft rays;

caudal fin rounded, connected with dorsal and anal; anal fin similar to

soft dorsal, with 1 or 2 small spines; pectorals small; ventrals wanting.

Intestinal canal elongate, with several pyloric cceca. Pacific Ocean.

Herbivorous, similar in habits to the species of Xiphister. (^i^/?"?, the

Sapajou, a kind of monkey; r/Ouq, fish; in allusion to the "jjeculiar

monkey-like" physiognomy as seen from the front.)

11 SI. C. VBoJaceus (Ayres) Grd.

Dull olive grayish, mottled with lighter, sometimes reddish tinged;

"vertical fins all edged with reddish; cheeks with 3 darker strii)es,

edged with i3aler, one downward and backward from the eye, close

behind angle of mouth; another above it to root of pectoral; another

running upward and backward from the eye, and meeting its fellow

over the crest. Maxillary extendiug to or beyond orbit. Dorsal scaly

at base; vent nearer suout than base of caudal; i)ectoral two-fifths

leugtb of head ; nape midway between dorsal and eye. Head Ci

;

depth 6. D. XXIII, 41; A. I, 41. L. 30 inches. San Francisco to

Point Concepciou; abundant.

{Apodiclbtlnjs violaccus GivuvA, Proc. Acad. Nat. Sci. Phila. 18.o4, 150: Cehedichfhys cris-

tagalli Ayres, Proc. Cal. Acad. Nat. Sci. i, 58,1855; Girard, U. S. Pac. R. R. Surv. Fish.

121; GUnther, iii, 26U.)

416.—EUMJESOGRAMMUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1864, 210: t.yi)e Clinus ijraxisus Kriiyer.)

Body comparativel}^ short, the back somewhat arched; mouth rather

large, the jaws with villiform teeth; teeth on vomer and palatines.

Scales small; lateral line present, median, with one or more accessory

branches; pectorals and ventrals w^ell developed. Dorsal moderately

high, of spines only, slightly connected with the rounded caudal; gill-

openings continued forwards below, the membranes narrowly joined to

the isthmus; pyloric cteca present. {sO, well; iJ.i<jo<;^ middle; yfiaixij-Tj

line; the longest lateral line being the middle one.)

a. Lower lateral line preseait.

11§2. E. praecisus (Kriiyer) Gill.

An ovate, black, white-edged spot between the sixth and tenth dorsal

spines. Snout subconical; cleft of mouth slightly oblique; vomerine
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and palatiue teeth present; 3 lateral lines on each side, the median

continued to the base of the caudal ; ventral fin half as long as the pec-

toral, which is much shorter than head; dorsal tin terminating just at

root of caudal. Head 4 ; depth nearly 6. D. XLIX ; A. 34 ; V. 3.

Greenland. [G'dnther.)

{Clunis 2)rcvcisus Kroycr, Naturli. Tidsskr. i, 25, 183G: Clinus unimaculatus Reinli.

Vid. Selsk. vii, 114, 1837: Slichceus unimaculatus Giiuthcr, iii, 283; Gill, 1. c. 210.)

aa. Lower luteral lino wanting.

11§3. E. smbbifurcatMS (Storer) Gill.

Brownish, with several round ])aler blotches above at the base of

the dorsal fin; spaces between these blotches darker, appearing like

bars; a broad black bar crossing the opercle obliquely from below the

orbit, and two paraHel dark bars running backwards from orbit; belly

yellowish white; dorsal fin with numerous black dots. Mouth rather

large; maxillary reaching to below orbit; back somewhat arched; ven-

tral outline nearly straight; eyes large; lower lateral line wanting;

upper branch of lateral line about two-thirds length of head. Head 4^

;

depth nearly 5. D. XLIV; A. 30. North Atlantic, south to Cape Cod.

(PhoUs subbifurcatus Storer, Rep. Fish. Mass. 1839, 03.)

417.—STICH^US Reiuhardt.

(Rcinliardt, Dansk. Vidensk. Natur. og Math. Afhaudl. 1837, 109: type Bhnnius imnc-

iatus Fabricius.)

Body comparatively short and compressed, covered with small scales;

teeth on jaws, vomer, and i)alatines. Lateral line present, single, me-

dian; pectorals and ventrals well developed. Dorsal moderately high,

of spines only, free from the caudal
;

gill-openings continued forward

below, the membranes narrowly united to the isthmus; pyloric coeca

present. {(Tzr/dcuj to set in rows.)

1184. S. piincta.tiii«» (Fabric.) Kroyer.

Scarlet; dorsal with a series of round black spots, white-edged pos-

teriorly; head below with 5 brownish cross-bands; a brown streak

from snout through eye. Snout subconical. Dorsal spines of mod-

erate length. Eye half interorbital width. Head 5^ in total length;

depth 8. D. XL; A. I, 35. {Gilntkcr.) Polar seas, south to Cape Cod

and Alaska.

{Blennius punctatus Fabric. Faun. Griin. 153, 1780: ICroyer, Naturh. Tidsskr. i, 377,

1837; Gunthcr, iii, 283.)
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418.—rVOTOGRAMMUS Bean.

(Beau, Pioc. U. S. Nat. Mus. iv, 147, 1881: type Sfichmis rofhrocki Bean.)

This geuus differs from SUch(eus in the presence of a single lateral

line along the base of the dorsal fin. It is known, however, from im-

mature examples only. The caudal fiu is emargiiiate, a character

unusual in this family, (vai-o-, back; ypa/j.fj.7j, line.)

11§5. N. rothroclti Bean.

Pale brown, with 3 series of paler spots, those of the median series

usually longer and narrower than the others; a series of about 10 pale

spots on median line of back, the anterior as large as eye; a dark

stripe around snout to end of opercle; a very narrow dark stripe

along base of dorsal, its lower margin seeming to mark the course of

the superior lateral line. Body covered with minute scales; lateral

line undeveloped (in the immature specimens known), apj^arently run-

ning close to outline of back. Teeth in the jaws, and apparently on

vomer and palatines. Gill-membrane deeply cleft, free from the isth-

mus. Eye 4 in head, as long as the subconical snout; maxillary

reaching front of pupil. Dorsal beginning above upper axil of pec-

toral; like the anal, connected by a low membrane with the caudal;

caudal emarginate behind; ventrals short, close together, 3 in head,

and not half as long as pectorals; longest dorsal spines half height of

body. Head 4^; depth G. B. G. D. XLYIII; A. I, 34; V. I, 4; P. 15;

C. 21. Northern Alaska and Siberia.

{SUchwusI rothrocU Bean, Proc. U. S. Nat. Mus iv, 146, 1881,)

419.—I.UMPENUS Reiuhardt.

{LeptoffimneUus Ayres: Lcptoclinas and Anisarchus Gill.)

(Reinhardt, Dansk. Vidensk. etc. 1837, 110: type Blennius Imnpenus Fabr..)

Body greatly elongate, moderately compressed, covered with small

scales; lateral line indistinct or obsolete. Headlong; snout short; no

cirri ; eyes large, placed high ; mouth moderate, with a single row of

rather small, conical teeth on each jaw; teeth present on vomer or i^al-

atiues; gill-openings prolonged forward below, very narrowly united

anteriorly to the isthmus, not forming a free fold across it. Dorsal

composed of numerous, sharp, flexible, rather high, spines; caudal fin

long; anal many-rayed; pectorals large, more than half length of head;

ventrals well developed, jugular, I, 3 or I, 4; intestinal canal long; py-

loric cosca present; no air-bladder. Chiefly herbivorous. Northern

seas. {Lumpen, a Danish name of some similar fish.)
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a. Teeth on vomer aud palatiuos
;
pectorals with the upper and middle rays shortened,

shorter than the lower {Leptoclinus* Gill.)

11S6. L.. naaculatus (Fries) Nilss.

Yellowish; a series of 5 large dark spots along the base of the dorsal

tin, between which are smaller and fainter spots; dorsal and caudal

barred. Caudal fin truncate, free from dorsal and anal; ventrals half

as long as head
;

i^ectorals large, about as long as head. Anterior

rays of dorsal short and free. Teeth on vomer and palatines; lower

jaw included; maxillary reaching middle of e^ e. Head 6. D. LX; A.

30. {Collett.) Greenland to Spitzbergen; occasional southward, in

deep water.

{CUnus maeulatus Fries Kgl. Vet. Ak. Handl. 1837, 49: CUnus aculeatus Eeinh. Dansk.
Vidensk. Selsk. Natur. Afhandl. vii, 114, 122, 194, 1838: Stivhanis maculatun and aculeatus

Giiuther, iii, 281; Collett, Norske Nord-Havs Exp. 1880, 67.)

aa. Teeth on jaws and palatines, none on vomer; pectorals with the middle rays

longest, the lower ones shortened.

b. Anterior half of anal tin with the rays shortened. {Ani8archus\ Gill.)

1187. L<. niedaus (Reinh.) Kroyer.

Yellowish, nearly plain. Lower jaw scarcely included, the maxillary

reaching front of eye; teeth on j)alatines, none on vomer; ventrals slen-

der, one-third length of head ; lower rays of pectoral shorter than mid-

dle ones, the fin shorter than head. Dorsal and anal slightly joined

to the truncate caudal; anterior half of anal with the rays shortened.

Head G; depth 10. D. LXI; A. 42; V. I, 3. Greenland to Norway and

Spitzbergen. {Collett.)

(CUnus medius Eeinh. Dansk. Vidensk. Afhandl. 1838, 114: Lumpenus medius Kriiyer,

Naturh. Tidsskr. i, 377, 1837: Stivhwus medius Giinther, iii, 281: Anisarclnm medius Gill,

Proc. Acad. Nat. Sei. Phila. 18G4, 209; Collett, 1. c. C2.)

hb. Anal rays subeqnal. {Lumpenus.)

118S. L.. an^uilUtris (Pallas) Gill.

Olive green above, pale below; sides marked above with dark olive

brown; a series of more or less distinct oldong blotches of olive brown

along middle of .sides; dorsal barred or S])otted; anal pale; opcrcle

with a dark blotch; head dusky above. Cheeks scaly; mouth some-

what oblique, the lower jaw included; maxillary reaching front of

pupil; teeth on palatines, none on the vomer; sides of each jaw with

1 or 2 larger teeth. Gill-openings prolonged forward a distance greater

than length of snout; pyloric couca 4, unequal. Eius all comparatively

*Gill, Proc. Acad. Nat. Sci. Phila. 1864, 209: type CUnus aculeatus Reinh. (XeTtroi,

Blender; kAzVo?, CUnus.)

tGill, Proc. Acad. Nat. Sci. Phila. 1864, 209: type CUnus medius Reinh. {ayt6oi,

unequal; apxo?, anus.)
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high; i>ectoraLs two-tliirds lengtli of liead, tbe middle rays longest;

ventrals one-third lengtii of head. Dorsal and anal distinct from the

pointed caudal, which is nearly as long as head. Head 8; depth 14.

D. LXXI5 A. 46; V. I, 4; B. 7. L. IS inches. San Francisco to

Alaska; very abundant northward.

(Bleniiitis angniUaris'PaWas, Zoogr. Ross.-Asiat. iii, 17G, 1811: Leptogunnelhis gracilis

Ayres, Proc. Cal. Acad. Nat. Sci. i, 26: Lumpenus antjuiUaris Girard, U. S. Pac. R. R.

Surv. Fish. 123: Siichaius anguillaris Giiutber, iii, 282.)

11S9. L.. fabricii (Ciiv. & Val.) Kroyer.

Light brown, clouded with darker. Upper jaw scarcely longer than

tower. Vertical fins sejiarate; pectorals large; ventrals very slender.

Depth 14. D. LXIII; A. 41; V. I, 3. Greenland. [Cuv. & Val)

{Blennius liinipenus Fabricius, Fauna Gioul. 151: Gunnellus fabricd Cuv. & Val. xi,

431: Stichceus lumpi'iius Giiuther, iii, 280.)

420.—LiEPTOBlLEIVKIUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 18G0, 21: type Blennius serpentinus Storer.)

Body greatlj' elongate, covered with small scales; head rather slen-

der; teeth very small, in a single series in each jaw; none on the

vomer or i)alatines. Xo lateral line; no cirri; gill-openings somewhat

prolonged forwards, narrowly united to the isthmus. Dorsal fin very

long, continuous, of spines only; ventrals well developed, of 1 spine

and 2 or 3 rays
;

pyloric C03ca present. This genus is hardly worthy

of separation from Lumpenus. {^.srtrdg, slender; Blennius.)

a. Dorsal spiues 60-65. {Centrohlennius Gill.*)

1190. L.. uiibilus (Rich.) J. & G.

Pale olive, marbled with darker. Upper jaw slightly longest; no

teeth on vomer or palatines. Vertical fins not continuous; ventrals

slender, one-third length of head; pectoral fin ovate, the middle rays

longest. D. LXIII; A. 43; V.I, 4. Wellington Sound. [Eichardmn.)

(Lumpenus nubilus Rich. Last Arctic Voyage, Fish. 13, pi. 28: Siicliaius nuMlus Giiu-

ther, iii, 564: Centrohlennius nubilus Gill, Proc. Acad. Nat. Sci. Phila. 1864, 209.)

aa. Dorsal spines 70-80. (Leptoblennius GUI.)

1191. Jj. serpentinus (Storer) Gill.

Olive above, with lighter cloudings; pale below; dorsal fin brownish,

with broad, oblique, Avhite bands; pectorals pale. Head not large, its

sides sparsely covered with small scales; eye as long as snout; max-

illary reaching front of pupil; gill-openings extending forward below,

for a distance less than length of snout; pectorals long, seven-eighths

* Gill, Proc. Acad. Nat. Sci. Phila. 1860, 21 : type Lumpenus nubilus Rich.
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length of head; ventrals moderate, 2'g iu licad. Head 9; depth 15.

D. LXXV; A. 50; Y. I, 3. L. l'2 inches. Cape Cod to Greenland.

(lilvnnius serpentiniis Storer, Proc. Boat. Soc. Nat. Hist, iii, '-iO, 1648; Gill, Proc. Acad.

Nat. Sci. Phila. 1884, 209.)

llOti. Ij. laaDBpeSa'ia^forBiBBS (Walb.) J. &. G.

Yellowish, with numerous brown spots of different sizes ; caudal

banded. No teeth on vomer or palatines; maxillary reaching front of

eye. Caudal free, acuminate; first three or four rays of dorsal short

and almost free; pectoral convex, shorter than head; vent well for-

ward. Head 9. B. LXXII; A. 50; V. I, 3. {Collett) Greenland to

Xorway and Si)itzbergen.

(BlenniHS lamjielraformis Walbatim, Artedi, Pise. 1792, 184: Clinus iiebiilosus Nilss.

Skand. Faun. 1855, 195: Stichams islandicitu Giinther, iii, '281: Blennias (jracilis Stuwitz.

Nye Magaz. f. Naturv. i, 40G, 1838: Cliinis ricbulosus Fries Vet. Akacl. Haudl. 1837,

55: Lcptobh'iiiiius (jracUifi Gill, 1. c. 210: LiunpenuH lampetraformis Collett, Norske Nord-
liavs Exi). 1880, 71.)

421.—DEI.OI.EPIS Bean.

(Bean, Proc. U. S. Nat. Mas. 1882: type Delolepis virgatus Bean.)

Body anguilliform, moderately compressed posteriorly, covered with

small, imbricated, cycloid scales; vent nearly median; a small anal

papilla; lateral line continnons, straight, nearly median, composed of

open pores, without i)rominent tubes. Head oblong, sub(piadrangular,

naked, the muciferous channels well developed, the vertex shallow-

concave; snout short, obtuse; nostril single, tubular, close behind pre-

maxillary; eyes small, high, separated by an interspace of moderate

width, siuTounded by a series of shallow pits; mouth wide, oblique,

terminal, the lower jaw projecting beyond the upper; lips fleshy; pre-

maxillaries slightly protractile, with 2 rows of small conical teeth; a

few larger teeth at the symphysis; vomer and palatines with a few

rather large teeth; tongue smooth, adherent; mandible with a few

shallow pits, the series continued on the posterior border of preop-

ercle; opercles unaraied. Gill-membranes attached to a narrow isth-

mus; gill-rakers very short; pseudobranchiaj present. Branchioste-

gals G. Pectorals short, placed low, their bases vertical; ventrals

none; dorsal beginning above gill-opening, composed entirely of

spines; anal with 2 spines and many split rays; dorsal and anal con-

tinuous with the caudal, which is rather long and pointed. Intestine

short, with a few pyloric cceca. ('J?;^.o?, visible; U-l',^ scale.)

1193. D. V'irsratus Bean.

Brownish yellow; a brown stripe along lateral line; another along
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back; a third along base of aual. Width of head equal to greatest

depth of body; interorbital area equal to snout, or one-third length of

mandible; maxillary reaching a little behind eye, its length 3 in dis-

tance from snout to front of dorsal; eye 2 in snout, 11 in liead. Be-

ginning at a short distance behind origin of dorsal, small, oblong,

cycloid scales, closely imbricated, cover a strip of the body along the

lateral line; the scaled area gradually widens backward until, behind

the vent, only a very narrow strip along bases of dorsal and anal is

naked. Dorsal beginning over upper angle of gill-opening; first spine

half as long as the seventy-first or longest; caudal 11 m length; pec-

toral 3 in head. Head 6; depth 10. D. LXXVI; A. II, 46; P. 13;

coeca 6. L. 30 inches. Coasts of British Columbia and Alaska. (Bean.)

(Bean, Proc. U. S. Nat. Mus. 1882 )

423.—CKYPTACAWfTHODES Storer.

Wry-mouths.

(Storer, Rept. Fish. Mass. 1839, 28: type Crypiacantlwdes maculatus Storer.)

Body very long and slender, compressed, naked; lateral line obso-

lete; head oblong, cuboid, with vertical cheeks; conspicuous mucifer-

ous channels in mandible and preopercle; head flattish above, with

deep rounded jjits between and behind eyes; mouth large, very ob-

lique; lower jaw very heavy, its tip projecting; premaxillary not pro-

tractile; jaws with rather sharp, conical teeth; larger teeth on the

vomer and palatines; most of the teeth in single series. Gill-mem-

branes joined to the isthmus; the gill-openings prolonged forwards

below; pyloric cosca 5. Dorsal fin long, composed entirely of spines,

which are rather strong, but enveloped in the skin; dorsal and aual

joined to the caudal ; no ventral fins
;
pectorals short. Size rather

large; one species known, {-/.pu-rd^, hidden; a-/.a^Ou^!;^ spined.)

1£9'1. C. i9Bacuta.tus Storer.

—

Wry-mouth; Glio-st-Jifih.

Light brownish, with several series of smallish dark sj)ots, arranged

in more or less regular rows, from the head to the base of the caudal;

vertical fins closely spotted with darker; head above thickly speclvled;

body sometimes {'' inornatus'''') entirely immaculate. Eyes small, placed

high, not so wide as the interorbital space, which has 2 ridges and 3

pits ; orbital rim raised ; 2 deep pits behind eye at the temples ; a

deeper pit on the top of head between them; a raised ridge con-

tinued backward on each side of head behind orbital rim; maxillary

extending to beyond eye; pseudobranchise small; pectorals short, 3 in
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head, tlieir tips roacliing beyond front of dorsal; vent a little in front

of middle of body. Head 6i; dei)tli 13. D. LXXIII; A. 50. North

Atlantic, south to Cape Cod; not very common.

(Storer, Eept. F'ish. Mass. 1839, 28; Giiuther, iii, 291: Cryptacanthodes inoruatus Gill,

Proc. Acad. Nat. Sci. Phlla. 1863, 332, albino form.)

423^-A]\ARRIIICIlAS Liimueus.

WoJf-JisJies.

(Artedi; Linu;eus, Syst. Nat.: type Auarrhichas hqms L.)

Body moderately elongate, covered with nulimentary scales; head

scaleless, "without cirri, compressed, narrowed above, the i)rotile strongly

decurved; mouth wide, oblique
;
preraaxillary not ])rotractile; jaws with

very strong conical canines auteriorly ; lateral teeth of lower jaw either

molar or with ])ointed tubercles; ujiper jaw without lateral teeth;

vomer extremely thick afid solid, with 2 series of coarse molar teeth;

palatines with 1 or 2 similar series. Gill-membranes broadly joined to

the isthmus; no lateral line. Dorsal tin rather high, composed entirely

of flexible si)ines, which are enveloped in the skin; anal fin lower;

caudal fin developed, free from dorsal and anal; no ventral fins; pec-

toral fins broad, placed low; air-bladder present; no i^jdoric coeca.

Northern seas, (xinarrhichas (or ^Scansor), an ancient name of A. hipm

;

from fvj(j.p{>'.yaoiw.{^ to climb or scramble up; the allusion not evident.)

1195. A. lupus Linn.— Wolf-fsh.

Brownish; sides with numerous (i)-12) very dark, transverse bars,

which are (jontinued on the dorsal fin, besides lunnerous dark spots

and reticulations; fins dark; caudal tipped with reddish. Maxillary

reaching beyond orl>it; band of vomerine teeth extending much tar-

tlier back than the short palatine band. Pectorals large, rounded,

two-thirds length of head. Dorsal high, beginning over the gill-open-

ing, its longest rays about half length of head. Head G; depth 5^.

D. LXII; A. 42. North Atlantic; rather common both in America

and Europe.

(Liniiuuis, Syst. Nat. i, 430, ITW!: Giiuther, iii, 208; IJean, Proc. U. S. Nat. Mus. ii,

1879, 217 : AnarrhUhan vomerinus Storer, Hist. Fish. Mass. 1867, 99, the Americau form.)

1196. A. minor Olafscn.

Sides without vertical bars, but witii many large, round, black spots.

Vomerine teeth extending nearly or quite as far back as the palatines.

{Bean.) North Atlantic.

(Olafsen, Reise 1 Island, 1772, 592: Anarrhichas panthcrinua Zouiew, Nov. Act. Po-

trop. 1781, 271; Beau, Proc. U. S. Nat. Mus. ii, 217, 1879.)
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IIOY. A. latnfa'OBls Steenstrup & Hallgrimsson.

Bro^yn, obscurely spotted with darker; tlie sides without dark bars.

Head broad, the profile not strongly decurved; teeth much smaller;

vomerine teeth not extending nearly as far back as the palatine series.

Pectorals three-fifths length of head ; dorsal fin not very hijih, begin-

ning above the gill-opening, the longest spirug less than half head;

caudal 2J in head. Head 5; depth 4. D. LXVII; A. 45. {CoUett.)

North Atlantic.

(Steenstrup & Hallgrimssou, Forh. Skand. Naturf. 3 die Mote, 1842,647; Beau, Proc.

U. S. Nat. Mus. ii, 218, 1879; Collett, Meddelsk. Norges Fiske, 1879, 4(5.)

1I9§. A. Icptmrus Bean.

Dark brown, without bands or spots ; belly pale, clouded with very

dark brown. Head moderate; maxillary half as long as head; 4 large

canines in the upper jaw and 5 in the low(«r, all of them strongly re-

curved; behind the canines in each jaw are a few sharj), conical teeth,

also recurved; i>alatine teeth in 2 series, 4 in the outer and 5 in the

inner series, those in the outer series the longer; vomerine teeth in 2

series, the vomerine patch beginning in advance of the i)alatine, and

extending farther back than the latter; head and fins scaleless; median

line of body, and all of tail with small, widely-separated scales. Head

4J; depths. D. LXXXI; A. 52. {Bean.) Alaska.

(Bean, Proc. U. S. Nat. Mus. ii, 212,1879: V. Anarrliichas orientalis Pallas, Zoogr.

Eoss.-Asiat. iii, 77, 1811.)

424.—AIVARRIUCHTHYS Ayres.

(Ayres, Proc. Acad. Nat. Sci. i, 32, 1**'55: type Anarrhwlitliys ocellafits Ayres.)

Body elongate, tapering backward into a very long and compressed

tail, around which the dorsal and anal are confluent with the caudal.

Scales rudimentary; no lateral line. Dorsal high, composed entirely

of flexible spines; x)ectoral fins broad, placed low; no ventral fins.

Head very large, compressed, the snout rather short; mouth large;

jaws with very strong, conical canines anteriorly; vomer and i)alatines

each with about 2 rows of coarse molars, the palatine band shutting

against similar teeth on the sides of the lower jaw. Gill-membranes

broadly united to the isthmus. No i)yloric coeca. Large fishes of the

North Pacific, {avappr/a:;, Aiiarrhicluts ; r/Ou^, fish.)

1 109. A. ocellatus Ayres.

Dark grayish or greenish, the body and dorsal fin everywhere cov-

ered with round, ocellated black spots of various sizes, the light mark-
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iugs forming reticulations around tbe spots; head paler, with the retic-

ulations in much finer pattern; anal imle-edged. Pectorals broad, more

tliau half l«Migth of head. Longest spines of dorsal half length of head.

Head 11; depth 15. D. CCL; A. 233; P. 19. L. 5-8 feet. Pacific

coast, from Monterey north to Puget Sound. Feeds largely on Ech-

inoids.

(xVyres, Proc. Cal. Acad. Nat. Sei. i, .31, lS^^^y^. Anarrhiclithjsfdis Girard, U. S. Pac.

K. K. Surv. Fish. 1658, 125: AnarrMchthys fvlis Giinther, iii, *211.)

Family CXV.—LYCODID^.*

{The Eelpouts.)

Bod}^ elongate, more or less eel-shaped, naked or covered with very

small, imbedded, cycloid scales; head large; mouth large, with conical

teeth in jaws, and sometimes on vomer and i>alatines; bones of head

unarmed. Gill-membranes broadly united to the isthmus; pseudo-

branchiai present
;

gills 4, a slit behind the fourth. Dorsal and anal

fins very long, of soft rays only, or the former with a few posterior

spines; vertical fins continent around the tail; pectorals small; ven-

trals jugular, very small or wanting. Lateral line obsolete or nearly so.

Gill-rakers small
;
pyloric coeca rudimentary; vent not near the head.

Genera about G; species 30. Bottom fishes, chiefly of the Arctic and

Antarctic seas; some of them, and perhaps all, are viviparous.

(Lycodldw Giintlier, iv, 319-326: genus Zoarces Giiutlier, iii, 295: Zoarchidw Swain-
son.)

a. Dorsal fin low bRhind, some of its posterior rays short and spine-like; A'cntrals

small. (Zoardiia;.)

h. Scales present; teeth strong, conic, in jaws only Zoaucks, 42.5.

aa. Dorsal lin continuous. {Li/codime.)

c. Ventral fins present.

d. Vomer and palatines toothless; scales present Lycodopsis, 426.

dd. Vomer and palatines with teeth.

e. Scales present Lycodks, 427.

ee. Scales obsolete Lycodalei'IS, 428.

cc. Ventral fins wanting.

/. Jaws equal; body scaleless Gymnelis, 429.

ff. Jaws unequal, the lower projecting Uronectes, 430.

* The six families following (Ziycorfida', Congrogadidm, Fierasferidce, Ophidiidw, Gadidce,

Macrurida') constitute the group or HnhovAev o^ Anacanthini or Jugularcs, distingnishod

from the other Acanthopleri by the long dorsal and anal fins, which are comjiosed of
soft rays only. The ventral fins, if present, are jugular. The present family is called

Zoarcidw in the key, on pag(5 79.
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425.—ZOARCES Cuvier.

Uelpouts.

(Cuvier, R?5gne Aniiu. ed. 2, ii, 240, 1829: type Blennius vivipai'us L.)

Body elongate, comi)ressed, tapering posteriorly ; head oblong, heavy,

narrowed above, the j)rofile decurved; month large; teeth strong, conic,

bluntish, in 2 series in the front of each jaw, and 1 series on the sides;

teeth in outer series larger; no teeth on vomer or palatines. Dorsal fin

very long, low, some of its posterior rays much lower than the others,

developed as sharp spines; pectoral fins broad; ventrals jugular, of 3

or 4 soft rays. Scales small, not imbricated, imbedded in the skin.

Size large. (Cwa/^zry?, viviparous.)

a. Numbers of fiu raj's aud vertebrae increased. (Macrozoarces Gill.)

1200. Z. angfiiitlaris (Peck) Storer.

—

Eelpout; Multon-fish; Mother of Eels.

Eeddish brown, mottled with olive, the scales paler than the skin

about them; dorsal fin marked with darker; a dark streak from eye

across cheeks and opercles; lower jaw included; maxillary reaching be-

yond orbit
;
pectoral long, about two-thirds length of head ; ventrals

one-fifth head ; highest ray of dorsal about equal to snout ; the poste-

rior spines about one-third length of eye ; first ray of dorsal above jjre-

opercle. Jlead G; depth 7. D. 95, XVIII, 17; A. 105. L. 20 inches.

Delaware to Labrador; rather common northward. Two forms, per-

haps distinct species {anguillaris, ciliatus) occur, distinguished by the

size of the jaws.

(Blennius anguillaris Peck, Mem. Amer. Acad. Sci. ii, 46; Storer, Fish. Mass. 203;

Giinther, iii, 296: Eucheli/ojjus anguiUaris Gill, Proc. Acad. Nat. Sci. Phila. 1863, 258:

Zoarces lahrosus aud Z. Jimhriatus Cuv. & Val. xi, 466, 468: Blennius ciliatus Mitcli,

Trans. Lit. & Phil. Soc. N. Y. i, 375, 1815, the large-mouthed form.)

426.—r.YCODOPSIS Collett.

(Leurynnis Lockingtou.)

(Collett, Proc. ZoiJl. Soc. London, 1879, 381: type Lycodes pacificus Collett.)

Body elongate, eel-shaped, covered with small, smooth, imbedded

scales. Head large; snout broad and long; interorbital space very

narrow; mouth large, horizontal; teeth conical, those of the upper jaw

in a single row; those of the lower in a band in front, the inner series

enlarged, larger than the upper teeth ; no teeth on vomer or pala-

tines. Ventral fins very small; vertical tins continuous, without spines.

{)X)/.w8ri<;^ Lycodes; 6\}n<;^ appearance.
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1201. L.. pacificiis Collett.

Light-reddish olive, becoming lighter below 5 vertical fins margined

with black; the scales i)aler than skin, forming light spots; i)ectorals

dusky. Head comparatively short ; orbital region not constricted, nor

cheeks tumid; month comparatively small, the maxillary reaching cen-

ter of pupil; head, nape, and axil of pectoral naked. Dorsal and anal

tins enveloped in thick skin, which is covered with imbedded scales like

those on the body
;
pectoral half the length of head ; ventrals half

length of orbit; mandible half length of head; distance from snout to

base of dorsal, 4^ in length. Head 5i; depth 8^. D. 100; A. 83. L.

12 inches. San Francisco to Puget Sound; rather common iu deep

water; the original type said to be from Japan.

{Lycodes paeificus Collett, Proc. Zool. Soc. Loudon, 1871), 381.)

Iti02. Li. paiicideBBS (Lockiugton) Gill.

Very similar to L. paclficus, but larger, with larger head and mouth;

snout very broad ; orbital region constricted; cheeks tumid; maxillary

extending about to posterior edge of orbit. Pectoral two-flfths length

of head; ventrals half orbit; mandible three-fifths length of head; dis-

tance from snout to base of dorsal, 3f in length. Head 4.4 ; depth 10.

Ofi:" San Francisco in deep water; possibly a variety or state of the pre-

ceding, corresponding to the '•variety" ciliatus of Zoarces anguillaris.

{Leunjnnis paucidena Lockiugton, Proc. U. S. Nat. Mus. 1879, 326; Gill, Proc. U.S.
N;it. Mus. 1880, 248.)

427.—I.YCODES Reinbardt.

(Rfcinliardt, Kongl. Danske Vidensk. Selsk. Naturv. vii, 153, 1838: type Li/codes vahli

Rcinli.)

Body elongate, more or less eel-shaped, tapering behind. Head ob-

long ; mouth nearly horizontal ; lower jaw included ; conical teeth on

jaws, vomer, and i)alatines, those on jaws and palatines mostly iu a sin-

gle series. Dorsal fin beginning behind bases of pectorals, without

spines; pectorals moderate, inserted rather high; ventral fins small,

of 3 or 4 rays. Scales small and imbedded, present on part or all of

the body, the scaly area more extensive in the adult than iu the young.

No air-bladder nor pyloric coeca. Spe(5ies numerous, chiefly of the

Northern seas. (/Szwoy;?, wolfish.)

a. Body elongate, its depth 12-24 times in length.

1203. L-, paxillus Goode and Beau.

Color probably light brown. Body very elongate; head broad, flat

Bull. Nat. Mus. No. 10 50
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above, the profile abruptly decurved; upper jaw extending far beyond

the lower; cheeks very full and j)rotuberant; teeth of both jaws iu a

single series except at the symphysis ; a few teeth clustered at the head

of the vomer
5
palatines with a single series ; teeth very stout, recurved

and sharply pointed ; scales covering the entire body and extending on

the bases of the vertical fins ; head and pectoral fins scaleless ; dorsal tin

inserted at less than one-fourth the entire length from the snout. Head

7; depth 17. D. 11C;A. 100. {Goode & Bean.) Le Have Banks.

(Goodo & Bean, Proc. U. S. Nat. Mus. 1879, 44.)

1204. li. I'orrilli Goode & Bean.

Light grayish brown above ; below, pearly white ; sides with irregular

brown patches bisected by the lateral line ; abdominal region livid blue;

a spot of brown on the tip of tail. Body very elongate. Head much

depressed ; maxillary nearly reaching posterior margin of orbit ; upper

jaw much the longer; profile very convex, snout obtusely rounded

above. Head 5|; depth about 13. D. 92; A. 88. {Goode & Bean.)

Coast of Massachusetts and northward, in deep water.

(Goode and Bean, Amer. Journ. Sci. Arts, xiv, 1878, 474.)

>aa. Body moderately elongate, its depth G-10 times iu the length.

I'i05. L.. vallli Reinhardt.

Brownish yellow, with 6 blackish cross-bands extending on the dor-

sal fin and confluent on the belly ; the first cross-band on and below the

anterior dorsal »rays, the second above the vent; adults nearly uniform

blackish. Head nearly twice as long as high; snout long, the maxil-

lary reaching to opposite middle of eye; distance of vent from ventrals

nearly equal to length of head; ventral fins less than one-fourtli as long

AS, i^ectorals; vertical fins scaly; body wholly scaly. Head 4^; depth

8u D. IIG ; A. 93; V. 4 ; vert. 25 -f 87. North Atlantic. {Gilnther.)

.(Reinhardt, Dansk. Vidensk. Selsk. Afhandl. vii, 153, 1838; Gunther, iv, 319 ; Gill,

Proc. Acad. Nat. Sci. Phila. 1863, 2G0.)

1306. 1,. esBMarki Crllett.

Brownish black, with a whitisb -yellow patch on the nape, and 5-8

transverse bands of the same color across the dorsal and posteriorly

across the anal, these bands becoming broken into annular spots, with

age. Body behind front of dorsal scaled; vertical fins scaly; nape

scaly; snout obtuse; maxillary not more than half head; lateral line

indistinct, divided; pectorals 8 in length. Head 4J; depth 8. D. 110;
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A. 95; P. 22; V. 4. Xova Scotia to Fimiuiik and Si)itzbergeu. {Col-

Ic.tt.)

(Collott, Norgcs Fiskc 1874, 95; Collett, Norske Xonl-Havs Exp. 1880, 84: Lycodi^

rahli (ioocl.- & Bean, Proc l'. S. Nat. Mas. 187U, 20i», not of Rciuli.)

9207. L.. reticulatsi!Si> Ivcinli.

Browiiisli, with reticulateil 1>l;ick IJnes on the head and body; thos''

on the body disposed in 5 gronps or cross-bands, the three anterior

of which emit 1 or 2 vertical streaks on the dorsal tin; dorsal dark-

edged. IJody entirely sc;ily; vertical tins naked. Head twice as long

as high; snont long; maxilhiry extending to behind middle of eye:

distance from vent to ventrals more than length of head. Head 4

;

depth about 8. D. 94; A. 75; Y. 4; cceca 2. L. 44 inches. Green-

and, south to the Grand Banks.

(Reinhavdt, 1. c. 167; Guntlier, iv, 3-20: Gill, 1. c. 260; Collctt, 1. c. 84: Lycodcs rossi

^lalnifijr. 18G4: Lycodcs gracUis Sars, Christ. Vid. Selsk. Forli. 186G: Lijcodcs persincUlum

Kriiyei*, Dausk. Vidcusk. Selsk. Afhandl. 1845, 233: Lycodcs j^crsjiicillum GUutber, iv,

320: Lycodcs pcrsincUlum Gill, Proc. Acad. Nat. Sci. Pbila. 1863,260.)

120S. la. scmiBiudnos Rcinli.

Color uniform pale grayish brown, without spots or bands. Body

naked in front of vent, scaly behind; fins naked. Head large. Dis-

tance of ventrals from vent somewhat more than length of head.

Head 3^; depth 7. I). 94; A. 74; P. 24; coeca 2. Greenland to Spitz-

bergen. {Collctt.)

(liciiihardt, Kong. Dansk. Solsk. etc. 1838,223; Guntlier, iv, 320; Gill, 1. c. 260;

Collett, 1. c. 113.)

120f>. ff^. iicbBaEosus KWiyer.

Brown, with small, fiiint, yellow, transverse bands across the back

Body naked anteriorly; the posterior i)art of dorsal fin scalj'; the anal

naked or nearly so. D. 87; A. GS; P. 19; V. 3. Greenland. (KrUi/cr.)

An imperfectly-described species, nnknown to recent writers.

(Kniyer, 1. c. 1844, 140; Gill, 1. c. 260.)

12 lO. Ej. coccaaacMS Bean.

Brown, red below; pectorals reddish brown al>ove, carmine below;

9 bluisli-white bands on the dorsal; a few whitish blotches on sides

and on head; anal brownish red; head white below; a w^hitish blotch

as large asej'e at upper angle of gill-opening. l^Kstcrior two-thirds of

tnil covered with sejKirated scales; rest of body, head, and fins, sciih-

less; lateral line visible only on scaly part of body, consisting of a U'w

faint, short, linear scratches. Pectoral twice as long as premaxilhn y,

falling short of the vent by its own length; dorsal beginning over
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anterior half of pectoral; anal under twenty-first dorsal ray; tail stout.

Head 4; depth 7^; B. G. D. 87 (with half of caudal); A. 87 (with half

of caudal); P. 18; Y. 3. L. 20 inches. Big Diomede Island, Bering's

Strait. (Bean.)

(Bean, Proc. IT. S. Nat. Mus. iv, 144, 18S1.;

42§.—]LYC©I>AL.EPfi.S Bleeker.

(Bleeker, Vcrl. Akad. Amst. ctl. 2, viii, 3(i9: typo Lycodcs mucosus Rich.)

This genus differs from Lycodcs in the total absence of scales.

[Xit/.coorj:, Lycodcs; aXs-tc, without scales.)

1211. I^. EaiMCOSMS (Rich.) Bleeker.

Blackish, with irregular white markings in the form of 5 narrow bars

across the back; lower x>arts of head and trunk whitish. Body robust;

head very large; snout long, its length 3 in head; mouth large, the

maxillary extending to beyond eye; distance from vent to ventrals

more than length of head; eye very small, 11 in head. Ventrals very

small; pectorals large and broad. Head 3}; depth 8. D. i)0; A. 70;

V. 3; vert. 2G+CG; coeca 2. L. 18 inches. Arctic seas.

{Lycodcs mncosiis Rich. Last Arctic Voyage, 362: Lycodcs mucosus GUnther, iv, 320:

Lycodes 7hucosus Beau, Bull. U. S. Nat. Mus. xv, 112, 1871).)

1312. I<. tUJ'BBea-i (Beau) J. & G.

Light brown, grayish below; a cream-colored band on anal; a cres-

centic band of cream-color crosses the nape, and continues behind the

pectorals; 10 bands of cream-color, bordered with brown, from the tips

of the dorsal rays to the Ipwer half of body, becoming wider, and

broken below the middle; caudal tipped with pale. Head dei)ressed;

maxillary reaching to opposite posterior margin of eye; distance from

ventrals to vent less than length of head. Head 41-; depth 8. D. 83;

A. G7; P. 18; Y. 3. Saint Michael's, Alaska. (Bean.)

{Lycodes turncri Bean, Proc. U. S. Nat. Mus. 1878, 4(33.)

1213. Jj. poDas-is (Sahine) J. & G.

"Without any scales; length of the pectoral exceeding twice its

breadth, having 15 rays. Yellowish, lighter on the belly, with 11 large

saddle like markings across the back, the middle of these markings

being much lighter than their edges; the whole back and the sides

marbled." {GUnther.) Coast of North Georgia. An imi)erfectly de-

scribed species, unknown to late writers.

{Blennius polaris Sabine, Parry's Jouru. Voy. 1819-'20, Suppl. 219: Lycodcs polaris

Gilnther, iv, 321.)

i
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420.—GYITI^ELIS Rcinliarat.

(Reiuhardt, Dansk. Vidensk. Selsk. Afhaudl. vii, 131, 1838: type Ophidium rhicle Fa-

bricius.)

Body elongate, iiaked (see G. stujma). Vertical fins without spines;

ventral fins none. Small conical teeth on the Jaws, vomer and pala-

tines. Gill-openings very narrow. No air-bladder; pyloric coeca none;

no anal papilla. Size small. Arctic seas, (/'u/xvo?, naked; Ev/e/^.o?, eel.)

1214. G. viridis (Fabr.) Reinh.

Brownish, sometimes uniform, but generally with dark roundish

transverse markings; 1 to 4 round black spots on anterior part of

dorsal fin ; anal sometimes black-edged ; lower part of head with

sharply-defined whitish markings. Snout subconical, longer than the

eye; jaws equal; mouth oblique; maxillary reaching beyond eye; teeth

rather small, conical, in a single series on each side, forming a patch

anteriorly; distance from snout to vent 2^ times length of head. Pec-

toral rounded, inserted low, its length less than half that of head.

Dorsal commencing over posterior third of pectorals. Head about 6^;

depth about 13. Eye 7 in head. D. 100; A. SO. Arctic seas, Alaska

to Nova Scotia; abundant.

{OphUUum viride Fabr. Faun. Groenl. 141, 1780; Guntlier, iv, 323; Collett, 1. c. 123:

(iymnelis pictus Gxinther, iv, 324, 1862.)

1215. G. ? stig^ma (Benuett.) Gtlir.

Scales jnesent, very small; no trace of ventrals. Dilute brown, with

irregular transverse series of brown spots, besides obscure cross-bands

("void swathes"); a large, round, purplish spot near the origin of the

doi'sal. Vertical fins united into a transparent ri<lge; i)ectoral rather

large. Snout obtuse; chin with a large gibbosity; teeth small. Depth

about 8. L. 5 inches. Kotzebue Sound. (Lay.) Probably the type of

a distinct genus.

(Ophidium atiyma Lay &. Bennett, Zool. Beechey's Voy. 67; Giinther, iv, 325.)

430.—UROI\ECTES Giinther.

(Giinther, Cat. Fish. Brit. Miis. iv, 325, 18 52: type Ophidium parrii Ross.)

Body ensiform, compressed; tail long and tapering; ventrals none;

vent not far distant from the head; numerous minute teeth in jaws and

on palate; lower jaw the longer; no barbel; scales and gill-openings

unknown, {oupd^ tail; vr^/-r^^, swiiiinu'r.)

12 J«. ir. parraa (Ross) Gthr.

Color uniform. Head very obtuse, its length, dei>th, and Invadth

equal; head broader than the body, flattened and grooved between the
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eyes, which are lateral aud rather large; greatest depth of body some-

what more than length of head; neck much arched. Dorsal inserted

just behind head; pectoral extending beyond veut. Head 4. D. 50; A.

45; P, 37. Baffin's Bay. (Gimther.)

(Ophidium parrii Ross, Parry's Third Voy.ige, App. 109; Giinther, iv, 326.)

Family CXVI.—CONGROGADIDyE.

Body elongate, compressed, eel-shaped, naked or covered with small

scales. Mouth moderate, horizontal, the lower jaw the longer; teeth in

a single series in the jaws aud sometimes on vomer and palatines also;

no barbels. Branchiostegals 4 to 7
;

gills 4, a slit behind the fourth
;

pseudobrancliiaj present. Gill-membranes more or less connected, free

from the isthmus. Dorsal tin long and low, of slender rays imbedded

in the skin; anal similar to dorsal, both connected to the caudal fin;

tail diphycercal. Pectoral fins small; ventral fins wanting. Vent re-

mote from the head, without papilla. Air-bladder none; pyloric cceca

none. Small fishes, chiefly of the East Indies. Genera 3; sijecies 4.

{OjiMdiidw,, group Congrogadina Giiutlier, iv, 388, 389.)

a. Canines present; dorsal beginning near the middle of the body. ..Scytalina, 431.

431.—SCYTALirVA Jordan & Gilbert.

(.Tor. & Gilb. Proc. U. S. Nat. Mas. 1880, 266: type Sojlalina cerdaJc J. & G.)

Body very long and slender, covered with small scales. Head de-

pressed, shaped like the head of a snake, with tumid cheeks and a dis-

tinct neck. Eyes small, superior. Mouth rather large, the lower jaw

slightly projecting. Teeth conic, in single series on jaws, vomer, and

palatines. Each jaw with two canines in front. J!fo lateral line; pseu-

dobranchijie small. Gill-rakers almost obsolete. Dorsal fin very low,

its first ray near the middle of the body. Anal fin similar to dorsal,

nearly as long. Tail diphycercal, the caudal well developed. (Diminu-

tive of Soytale, from (rxuraXr^, a viper.)

12 IT. S. cor«jlaae J. & G.

Flesh-colored, with much mottling of purplish in fine pattern; belly

nearly plain; caudal reddish-edged. Head broader than body; snout

depressed, rounded at tip; cheeks very long; opercle short; interor-

bital space rather broad, concave posteriorly; eyes small, anterior and

superior; upper lij) separated by a crease from the skin of the fore-

head; lower jaw projecting; edge of lower lip with pores, and small

dermal flaps and fringes: maxillary extending a little beyond eye;

nostrils with small flaps. Lower jaw with a series of close-set, even,
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conical teetli, besides two divergent canines in front; npper jaw with

similar teetli iu several series in front, the canines smaller and closer

together. Pectorals little longer than eye; insertion of dorsal slightly

in front of anal, a little in front of middle of body; rays of vertical tins

low and weak, those of caudal most developed ; vent close iu front of

anal, which is similar to dorsal. Head 8; depth 14. D. 41; A. SO, L.

C inches. Straits of Fuca; burrowing among rocks near low tide-mark.

(Jordau & Gilbert, Froc. U. 8. Nat. Mas. iii, IfiSO, 26ii.)

Family CXVII.—FIERASFERID^.

Body very elongate, compressed, tai)ering into a long and slender

tail. No scales. Teeth cardiform on jaws, vomer, and palatines; canine

teeth often present; no barbels; lower jaw included; vent at the throat;

gill-membranes more or less united, free from the isthmus; no pseiido-

branchiai; no pyloric coeca; vertical fins very low, confluent, without

spines; no ventral fins; i)ectoral fins present or absent. Small fishes

of the tropical seas, parasitic in shells, of moUusks, in UcMnodenns, etc.

Genera 3; species 12.

{Ophidiidce, groui) Fierasferina Giiuther, iv, 381-384.)

a. Pectoral fins present ; caudal fiu obsolete Fierasfer, 432.

432 FIERASFER Cuvier.

(Cuvier, Regne Anim. ii, 1817 : type Fierasfer imherhis Cuv. = Gymrfotus acus Briiunich.

)

No distinct caudal fiu; i)ectoral fins developed. \Fierasfer, the

ancient name, from (^nep6<;, sleek and shining.)

121§. F. dubilis'' Putnam.

Color, in spirits, uniform light brown, with a short silvery band along

the sides of the abdomen, made by confluent spots. Maxillary extend-

ing slightly beyond orbit; lower teeth larger than the upper, except 2-4

front teeth of upper jaw, which are about equal to lower teeth ; vomer

with 3-C teeth, 2 or 3 of these canine-like. Pectoral half head ; vent

under base of pectoral. Dorsal fin low, but distinct; anal much more

developed thai dorsal; its longest rays about in the middle of the fish.

Air bhulder long, slightly constricted behind, (iill-membranes not cov-

ering isthmus. Head 7^ ; depth of head 15. {Putnam.) Florida Keys

to Cuba and Panama.

(Carapus laffinis Poey, Syn. Pise. Cub. 1808, 402, not of F. afinix Giinther; Putnam,
Proc. Bost. Soc. Nat. Hist. 1874, 344.)

*In the Museum of Comparative Zoology is " one valve of a pearl oyster, in which
a specimen of Fierasfer duhiiin is beautifully inclosed iu a pearly covering, deposited

on it by the oyster."' {Putnam.')
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Family CXVIIL—OPHIDIID^.

{The Ophidioids.)

Body elongate, compressed, more or less eel-sbaped, naked or covered

with very small scales, wliich are not imbricated, but placed in oblique

series at right angles with each other; head large; lower jaw included;

both jaws, and usually vomer and x^alatines also, with villiform or car-

dilbrm teeth; premaxillaries protractile; gill-openings very wide, the

gill-membranes separate, anteriorly narrowly joined to the isthmus be-

hind the ventrals; pseudobranchise small or obsolete. Gills 4, a slit

behind the fourth; vent more or less posterior. Vertical fins low,

without spines, confluent around the tail ; tail isocercal ; ventral fins at

the throat, each developed as a long, forked barbel. Air-bladder and

pyloric coeca present. Genera 3, species about 12. Carnivorous fishes,

found in most warm seas.

{OpMdiidoe, group Opliidiina Giinther, iv, 37G-380.)

a. Body scaly.

h. Palatines with a band of villiform teeth only QPHIDIUM, 433.

433.—OPHIDIUIU Linuaius.

{OpMdion Artedi; Linnteus Syst. Nat.: type Ophidion harhatum L.)

Body moderately elongate, compressed ; scales small, not imbricated,

but arranged in short oblique series, placed at right angles with each

other, much as in Anguilla. Head naked, or somewhat scaly; teeth

villiform, those of the outer series more or less enlarged; teeth on

vomer and palatines bluntish, some of them enlarged. Vent well be-

hind pectorals. {Ophidium, an ancient name, from oyOlcov, a small

snake.)

(I. Outer teeth of jaws fixed. (Ophidium.)
I

1219. O. inarg:iiiattini Dek.

Color nearly plain brownish; dorsal and anal fins margined with

black. Maxillary reaching posterior margin of orbit; air-bladder short

and broad, with a foramen on the under side; outer ray of ventrals

about equalling length of head; inner ray half length of outer. Gill-

rakers 4. Head C.J ; depth 7J. Atlantic coast of I^orth America from

!New York southward.

(Dekay, N. Y. Fauna, Fish. 1842, 31:^; Putnam, Bost. Soc. Nat. Hist. 1874, 342.)
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12*20. O. Josephi Grd.

Pale olive, sprinkled all over with brownish specks; belly a.nd sides

of head plain ; vertical tins edj^ed with black. Eye moderate, 4 in head

;

maxillary extending to opposite its posterior margin; origin of dorsal

at some distance behind base of pectorals. Body shorter and pectorals

more elongate than in 0. taylorl. Head 0. Saint Joseph's Island, Texas.

{Girard.)

{OphkUonjom)]n Girard, U. S. Mex. Bound. Surv. Ichtli. 1859, 29.)

1221. O. holbrooki Putnam.

" Inner barbel nearly two-thirds length of the onter ; outer barbel equal

to the distance from the center of the eye to the i)oint of the operculum
;

maxillar3- reaching to the posterior border of the eye. Length of the

eye equal to the distance from its posterior margin to the ridge of the

preoperculum. Head one-sixth of the total length of the fish. Dorsal

and anal with a black margin. Grill -rakers 4. Air-bladder long, pointed,

without a foramen." L. G inches. Key West, Florida. (Putnam.)

(Putnam, Proc. Bust. Soc. Nat. Hist. 1874, 342.)

1222. O. taylori Girard.

Light olive; head and upper parts covered with conspicuous round

dark, olive-brown spots; chin dusky; vertical fins edged with black.

Head large, little compressed, naked; top of head with conspicuous

mucous pores. Dorsal fin beginning over the pectorals; outer ray of

ventrals little more than half length of head; inner about one-third.

Air-bladder ovate, not contracted; seven gill-rakers below the angle of

the arch; pseudobranchiae developed. No spine on the end of the

snout. Outer teeth in both jaws considerably enlarged, the upper

largest. Head 0; depth 8. L. 12 inches. Coast of California; not

rare.

(Girard, U. S. Pac. R. R. Surv. Fish. 1859, 138.)

(1(1. Outer teeth in.jaws movable; liead sealy above. (LejHophidium* Gill.)

1223. O. i»rofuii(1oircaiii (Gill) J. &. G.

Liglit rnfoiis; vertical fins margined with black. Body very slender;

scales regularly arranged in quincunx order; scales on head extending

to forehead, opercles, and cheeks; snout high, projecting, armed with a

concealed spinous hook; teeth villiform, separated by an interval from

an outer row of longer, slender, movable teeth; eye longer than snout,

3J in head; lateral line obsolete behind ; vent toward end of first third

*Gill, Proc. Acad. Nat. Sci. Phila. 1833, 210: type Leptophidium profundorum Gill.

(A£;rr6?, slender; oqjidiov, Ophidium.)
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of length; veutral fins slioit. Head G; depth 10. Gulf Stream, oif the

coast of Florida. {Gill.)

{LeptopMd'mmprofiuulorum Gill, Proc. Acad. Nat. Sci. Pliila. 1863, 211.)

Family CXX.—GADID^.*

{The Cod-fishes.)

Body elongate, more or less compressed behind ; tail usually isocer-

cal (diphycercal in Dinematichthys); scales cycloid, small, sometimes

wanting. Gill-openings very wide; gill-membranes separated or some-

what united, commonly free from the isthmus; no spines, the fin-rays

all articidated. Dorsal fin extending almost the length of the bach,

forming one, two, or three fins; anal fin long, single or divided; caudal

fin distinct, or confluent with the dorsal and anal; ventral fins jugular,

but attached to the pubic bone, each of one to eight branched rays.

Gills 4, a slit behind the fourth. No pseudobranchise. Edge of pre-

opercle usually covered by skin of. head. Pyloric cceca usually numer-

ous, but sometimes few or none. Air-bladder generally well developed.

Genera 35, species about 90; an important family, many of its members

being highly valued as food. They inhabit chiefly the northern seas;

one genus {Lota) being confined to the fresh waters. Two genera {Sty-

gicola, Lucifuga) are blind and inhabit the cave streams of Cuba.

{Gadidw Gnnthiix, iv, 326-369; Ophidiidw, group Brolulina, iv, 371-376.)

a. Body scaly.

h. Vertical fiDs united or approximated; pyloric coeca two ; no barbel. (Brotulhicp.)

c. Vertical tius united Bythites, 434.

cc. Vertical fins separate ; tail diphycercal .Dinematichthys, 435.

hJ). Vertical fius well separated; pyloric cceca mostly numerous; tail isocercal.

d. Frontal bono single, normal. {Gadinw.)

e. Anterior dorsal composed of a band of fringes preceded by a slender ray
;

barbels 3 to 5.

/. Ventral rays 3 to 5 ; anal fin entire Onos, 436.

ee. Anterior doisal composed of distinct rays,

g. Chin with a barbel.

h. Dorsal tins two ; anal fin one.

i. Ventral fins narrow, filamentous, each composed of two or three

slender rays Phycis, 437.

it. Ventrals broader, each of about six rays.

j. Tail attenuate; anal fin notched ; mouth inferior; deep-sea fishes.

Halopouphyrus, 438.

jj. Tail normal ; anal fin entire ; mouth terminal.

k. Vomer toothless; teeth v ill iform Physiculus, 439.

Ik. Vomer with teeth.

7. Vomer and mandible with canines Molva, 440.

II. Vomer and mandible without canines Lota, 441.

* Including family 119, BrotuUdce, in the key to the families, page 79.
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hh. Dorsal fiu single ; anal liu single; ventrals well developed.

BiiOSMius, 442.

hhli. Dorsal fins three; anal fins two Gadus, 44:».

ffg. Chin without barbel; lower jaw projecting; scaleslarge; dorsalstwo;

anal one Hypsicomktks, 444.

dd. Frontal bone divided; top of head with a triangular exea\jBted area; no

barbel. (Mcrlucihia'.)

p. Lower jaw projecting; dorsals two; anal one; anal and

second dorsal deeply eniargiiuite Meklucius, 445.

aa. Body naked; mouth very large ; abdomen greatly dilatable; teeth very unequal;

jaws with very long, depressible canines. {Chiasmodon-

tinw) Chiasmodon, 44G.

434.-BYTHITES Reinhardt.

(Reinhardt, Dausk Vidensk. Selsk. Afhandl. vii, 178, 1833 ; type Bythites fuscusReiuh.)

Body elongate, covered with miuiite scales. Head large, thick;

mouth large; jaws equal; no barbel; bands of teeth in the jaws

and on vomer and ]>alatines. Branchiostegals eight; gill-membranes

united, free from the isthmus; eye moderate. Lateral line interrupted.

Vertical tins united ; ventral fins reduced to simple filaments, each com-

posed of two rays closely united. Air-bladder large; two pyloric coeca.

A thick, conical, anal papilla (in the male). Greenland. {fsuOhr^:;, au

animal of the depths, from jSuOujq, the deep.)

1224. B. faascBBS Reinh.

Uniform dark-brown. Head with minute cirri; snout obtuse; maxil-

lary extending to below eye; vertical fins enveloped in thick skin; ven-

trals two-thirds as long as head. Depth less than length of head.

Greenland. {Gibither.)

(Eeinhardt, 1. c. 179; Giiuther iv, 375.)

435.—DI]\EI»IATICHTHYS Bleeker.

(lirostnojylnjcis Gill: Hallas Ayras.)

(Bleeker, Batoe, 318; type Dincmatichthyti Uyocoeteoides iiU'i^lieT.)

Body moderately elongate, covered with minute imbedded scales;

lateral line inconspicuous; head moderate, conical; opercle with a

spine posteriorly; preopcircle unarmed, usually with a large mucous

I)ore at its angle; no barbels; jaws subequal ; teeth in the jaws cardi-

form, in bands anteriorly; vomer and palatines with similar teeth;

gill-membranes little connected. Dorsal fin low, continuous, its last

rays contiguous to the caudal, but nearly or quite free Irom it; anal

fin even, similar to dorsal, but shorter; rays of vertical fins slender,

much branched; ventrals reduced each to a filament formed of two rays
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closely joined ; caudal short and slender; tail diphycereal, truncate at

base of caudal; anal papilla large (in ^); stomach large, with two short

pyloric cueca. (tJc^, two; v/7/y.a, thread; t'/^uc, fish.)

rt. Head ueasly or quite scaleless. {Rallas* Ayics.)

1223. D. inargfiuatus (Ayres) Gthr.

Keddish brown ; fins broadly edged with bright rose red. Head with

traces of very rudimentary scales sunken in the skin ; eye well forward, 1^

in snout, 7 or 8 in head ; maxillary reaching beyond eye a little less than

half length of head; teeth of jaws subequal, in broad bands; palatine

teeth in a short band, shorter than eye. Fin-rays slender, imbedded

in skin; pectorals moderate, a little more than half length of head;

ventrals half length of head ; nape nearer origin of dorsal than tip of

snout; vent slightly behind middle of body; candal as long as eye and

snout; a conspicuous pore above tip of maxillary; two pores at chin;

anal papilla without horny appendages; lower lip with a fringe of

minute cirri. Head 4|^ in length; depth about C. D. about 80; A.

about 65. Coast of California, rather rare ; in deep water.

{Brosmius marginatus Ayres, Proc. Cal. Acad. Nat. Sci. i, 13. 1854: Halias marqi-

iiatus Ayres, Proc. Cal. Acad. Nat. Sci. 1860, 52; Giiuther, iv, 375: Brosmoplnjds mar-

(jlnatus GiW, Proc. Acad. Nat. Sci. Phila. 1831, 168; 1863, 253.)

436.—ONOSt Ayres.

RocJilings.

( MbfeHa Cuvier: jl/bZi'eZ/a Kaiip: Rhinonemus GiW: Ciliata Conch, and CoHc/ifa Thomp-
son, young forms.)

(Risso, Hist. Nat. d'Eur. Merid. iii, 214, 1826: type Onos musteUa Risso=Garf«s triclr-

rutuii Bl. & Sclin.)

Body rather elongate, covered ^vith very small scales; head more or

less depressed; lower jaw included; chin with a barbel; snout with two

to four barbels, one on each anterior nostril; teeth in bands on jaws and

vomer; none on palatines; some of the teeth in upper jaw sometimes

enlarged or canine-like; dorsal fins two, the anterior composed of small

fringe-like rays concealed in a groove, in front of these a single long

ray; second dorsal long; anal similar; caudal fin rounded or lanceo-

* Ayres, Proc. Cal. Acad. Nat. Sci. ii, 52, 1860: type Brosmius marginatus Ayres.

(hA.?, the sea.)

tWe do not adopt the earlier name Gaidropsarus of Rafiues<ine, because we find

lirtle evidence that the rough ligure of Roudelet, on which Gaidropsarus mustcUaris

Rafiuesque was fouuded, was intended for a species of Onos rather than of rhycis.

Enchehjopus Bloch &. Schneider is a heterogeneous group, including; species of Gadus,

of which genus it may be considered a synonym.
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late; tail isocercal ; vcMitnil fins of 5 to 7 rays. Small fishes of the

nortlierii seas; the species differiug considerably among themselves.

{Onos, an ancient name of certain Gadoid fishes; from o>(>?, an ass.)

a. Barbels four; heail anteriorly high and compressed ; no huge canines. {lihinoiie-

vms Gill.)

1326. O. caBai8>i'ius (L.) Goode & Bean.

—

Four-hcarded liocJdhig.

Brownish, posterior part of dorsal and anal, and lower margin of can-

dal abrujitly black; inside of mouth black. Head oblong, compressed,

the snout high, its anterior i^rofile blunt; mouth large, inferior; a barbel

at chin, one at end of snout, and one on each anterior nostril; maxillary

reaching much beyond eye; teeth in narrow bands, some of them con-

siderably enlarged; lateral line stitch-like, developed at intervals.

First (free) ray of dorsal as long as head; ventrals about half length

of head; caudal somewhat acute. Head 5; depth G. D. 50; A. 43;

y. 5. L. 12 inches. North Atlantic, on both coasts.

{Gadus cimbriKs Linnseus, Syst. Nat.: Motella cauducata Storer, Hist. Fish. Mass.

361: MotvUa cimhria GiLnther, iv, 367: lildnoncmus caudacitia Gill, Proc. Acad. Nat.

Sci. Phila. 186:3, 241.)

art.' Barbels three. (Onos.)

1227. O. reasihardti (Kroyer) Gill.

Uniform reddish brown; cirri and tips of fins red. Head d«ipressed,

but rather pointed anteriorly; snout rather short, with two barbels;

chin with one; teeth in villiform bands, those of one series in each jaw

longer than the rest. First ray of first dorsal short, little longer than

snout. Vent near middle of length. Distance from snout to first dor-

sal ^^ of length. Head 5. I). 50; A. 45; V. 8. Greenland. {Collett.)

{^Motella argetdala Reinh. 8elsk. Nat. Math. Afh. 1837, 110: MofcUa reiiihardti

Kroyer MSS. ; Collett, Norske Nord-Havs. Exj). 18«0, 131: Onos reinhardti G\\\, Proc.

Ac.'Ul. Nat. Sci. Piiila. 1863, 211: i Coachia ort/cntnta Giinther, iv, 363, the young of

this or other species of Onos; suiall, silvery lishes, swimming at the surface in the

open sea.)

1228. O. enSBS (Reinh.) GiU.

Head small; snout with two barbels; chin with one; teeth feeble,

uniform, in villiform bands; palatine teeth villiform. Vent nearly me-

dian; distance to front of dorsal g of length. First dorsal ray pro-

duced, as long as head. Head 5^; D. 59; A. 40. Greenlaiul. (Col-

lett.)

{Motella ensis Rfinh. Dansk. Videnak. Sel.sk. Nat. vii, 115, 1838: Onos cnsis GiU, Proc.

Acad. Nat. Sci. Phila. 1863, 241; Collett, 1. c. 134.)
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437.—PHY€IS* Bloch &. Schneider.

Codlings.

(Blocb. & Schneider, Syst. Ichth. 1801, 56: type Phijcis tinea Bloch & Schneider.)

Body rather elongate; head subconicj mouth rather large, the

maxillary reaching to below eye; lower jaw included; chin with a small

barbel; jaws and vomer with broad bands of subequal, pointed teeth;

palatines toothless. Dorsal fins two, the first sometimes produced at

tip; second dorsal long, similar to the anal. Veutrals wide apart,

filamentous, each of 2 or 3 slender rays. Gill-membranes somewhat

connected, narrowly joined to the isthmus, {^oxl-:, an ancient name of

some fish living in the Fucus, ^yz«?.)

fl. Dorsal rays scarcely produced. (Urophycisf G\\\.)

1229- P. regriMS (Walb.) J. & G.

Pale brownish tinged with yellowish, the lateral line dark brown, in-

terrupted by white spots; inside of mouth white; first dorsal largely

black, this color surrounded by ^yliite; second dorsal olivaceous, with

irregular round dark spots; caudal, anal, and pectorals dusky; von-

trals and lower edge of pectorals white; two vertical series of round

dark spots on the sides of the head. Body rather stout; head broad;

njouth large, the maxillary reaching posterior margin of eye. Eye less

than snout or interorbital width; first dorsal low, its height about equal

to half length of head; ventral fin longer than head, about 3^ in length

of body; caudal fin subtruncate. Head 4| ; depth 4 J. D. 8-43; A.

about 45; scales rather large, about 90 in the lateral line. North

Atlantic, south to Cape Fear. Said to exhibit electric powers in life.

(Blcnmus regiiis Walb. Art. Pise. 1792, 183 : Phyds punctahis Dek. N. Y. Fauna, Fish.

21»2: Enchelyopus regalis Bloch. & Schu. 1801, 5:3: Plujcis ref/aUs GUnther, iv, 355.)

1230. P. earlH Bean.

Brown, with some li;4ht spots on the second dorsal fin and on the

sides; anal and both dorsals margined with brown. Body short and

stout; maxillary extending beyond front of eye; barbel one third

length of upper jaw, which is half length of head; interorbital space

equal to length of snout; pectorals as long as postorbital part of head;

* "Rypsiptera argentea" Giinthcr (ii, 386 ; iv, 362) ; a very small silvery fish, occasion-

ally taken on onr coasts as well as on those of Europe, is now supposed to be the young

of species of Phycis.

tGill, Proc. Acad. Nat. Sci. Phila. 1863, 240: type Gadus rcgius Walb. (ovpa, tail;

(pvHi?, Phycis.)
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ventrals reaching nearly to vent; none of the rays of first dorsal i>r<)-

<luced, the tin not higher than second dorsal. Head 3§; depth 4^, D.

10-02; A. 53; P. 15; Lat. 1. 155. L. 14 inches. Charleston, South Car-

olina.

(Bean, Proc. U. S. Nat. Miis. iii, 09, 1880.)

rt«. Ouo. of the rays of th«' first dorsal more or less produced. ( Phycis.) ,

12:11. P. cBbuss (Walb.) Gill.— CodUnf) ; Squirrel-hake.

Brownish above, sides lighter and tinged with yellowish; thickly

])iuictulate with darker; below pale; inside of mouth white; vertical

tins somewhat dusky; anal tin margined with pale; lateral line not

<lark. Body rather slender; head depressed; eye large, about equal to

interorbital width; maxillary reaching posterior margin of jiupil. Fila-

mentous dorsal ray about two-sevenths length of body, when perfect;

pectorals 4 length of head; ventral fins extending beyond the vent;

scales comparatively large. Head4.J; depth 5. 13.9-57; A. 50; Lat.

1. 110. Atlantic coast, chiefly northward.

{Blennius chussWalh. Art. Pise. 1792, 186: Enchehjopus americanm Bl. & Schii. 1801,

rv.\: Ph;icis amcrkanus Giinther, iv, S.'SS: Phi/cis filamentosus Storer, Fisli. Mass. o(.i7;

Gill, Proc. Acad. Nat. Sci. Phila. 1853, 237.)

12.1:3. P. tenuis (Mitch.) 'De'k.—CodUntj ; White hale; Squirrel-hake.

Brownish, lighter and yellowish below: fins very dark. Snout longer

than eye, narrower and more pointed than in P. chuss. Bye large,

usually wider than interorbital space; maxillary reaching beyond pupil.

Filamentous dorsal ray about two-thirds length of head; ventral tins

about reaching vent. Scales very small. Head 4|; depth 5 J. D. 9-

57; A. 48; Lat. 1. 138. Distinguished from the preceding chietly by the

smaller scales. North Atlantic, south to Virginia; abundant north-

ward.

{Gadus tenuis Mitch. Trans. Lit. & Phil. Soc. N. Y. 1815, .372; Gill, Proc. Acad. Nat.

Sci. Phila. 1803, 238: Phycis dekai/i Kaup, Archiv. Naturg. i, 89, 1858.)

1333. P. cliesteri Goode and Bean.

Eye 3;\- in length of head; maxillary twice in head ; barbel one third

diameter of orbit; vent equidistant from tip of snout and end of second

dorsal; distance from snout to dorsal fin equals twice the length of the

mandible; the third ray of the second dorsal extremely elongate, its

length moie than twice that of head, and more than four times that of

the longest of the other rays ; ventral fins with the first ray one-third

length of body, the second about three times the length of the head,
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the third shorter tbaii the diameter of orbit; pectorals four times as

loug as the opercle. Scales large and thin; lateral line much broken

posteriorly. Head 4i; depth 5. D. 9 or 10, 5G; A. 56; Lat. 1. 90.

{Goode and Bean.) Coast of Massachusetts, in deep water.

(Goode and Beau, Proc. U. S. Nat. Mus. i, 1878, 256.)

438.—MALOPORPHYRUS Giiuther.

(Lepidion Swainsou
;
preoccupied as iej^idia.)

(Giinther, Cat. Fish. Brit. Mus. iv, 358, 1882: type Gadm lepidion Risso.)

Body elongate, comi)ressed, tapering into a slender tail. Scales Yery

small. Head entirely scaly, even to the gill-membranes. Snout de-

l)ressed, thin and flat, projecting beyond the mouth; mouth rather large

;

chin with a barbel; jaws with bands of Yilliform teeth; a small round-

ish patch of teeth on Yomer, none on palatines. Dorsal fins two ; the

first short, its anterior ray produced into a long filament; anal fin

deeply notched, almost separated into two fins; ventral fins with six

rays, one of them filamentous; caudal truncate. Branchiostegals 7.

Deep-water fishes. {dXq, sea; -opfvpo^^ purple, from the deep colora-

tion.)

1333. H. viola Goode & Bean.

Color, deep violet or blue-black ; inside of mouth and opercles blue-

black; snout broad, pointed at tip, much depressed, forming a roof-like

projection above mouth ; a conspicuous keel extending backward from

tip of snout along the suborbital to the posterior margin of the eye.

Mouth U-shaped, wholly inferior; maxillary nearly reaching posterior

margin of orbit; interorbital space flat, as wide as the large eye, the

orbital ridges somewhat elevated; barbel about one-half diameter of

orbit. First dorsal with its first ray much produced, longer than head

;

anal fin deeply notched near its middle. Caudal peduncle as long as

eye; its depth more than half its length; longest ray of ventrals reach-

ing about half way to vent; pectoral IJ in head. Head 4^; depth 5.

D. 4-53; A. 40; V. G; Lat. 1. 115. Banks of Newfoundland and south-

ward, in deep water..

{Haloporphyrus viola Goode and Beau, Proc. U. S. Nat. Mus. i, 256, 1878.)

439.-PH¥SICULUS Kanp.

(Kaup, Wiegmann's Arcbiv. 1858, 88: type Physicttlits daluigldi Kaup.)

Body elongate, covered with small scales; head entirely scaly ; snout

broad, obtusely rounded, projecting beyond the mouth ; mouth of mod-
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2|. D. 81; A. 03; Lat. 1. 53 (Lat. 1. 70, Giinther). West Florida to

Cuba; abundant in deop water.

(PfeuroHtctcs aramaca Cuvior, Rcgne Anim.: Hvmirhombus aramaca Gtlir. iv, 422:

? Hendrhombus fascus Poey, Syn. Pise. Cub. 1868, 406.

<ia. Teetli in both jaws in single series (CithariclUhys).

ia57. C. sordidns(Gr(L)Gtbr.

Dull olive brownish of varying shade, the males with dull orange

spots and blotches; each scale with a darker edge; dorsal and anal

tins in the male blackish, witli dull orange blotches, and edged ante-

riorly with yellowish; female paler, the fins nearly plain. Form ellip-

tical; interocular space concave, scaly, a conspicuous sharp ridge above

the lower eye; mouth not large, the maxillary about 3 in length of head

;

teeth anteriorly subequal, growing much smaller behind. GiW-rakers

about 10 below the angle. Low^er pharyngeals narrow, each with one

row of slender teeth. Scales rather large, thin, and membranaceous,

readily deciduous, their edges slightly ciliate; accessory scales numer-

ous. Eye large, much longer than snout, 3^ in head; depth of caudal

peduncle less than one-third head; pectorals long, nearly two-thirds

length of head. Head 3f ; depth 2.J. D. 95; A. 77; Lat. 1. 70. Coast

of California north, to Vancouver Island; very abundant; a small, soft-

fleshed, dull colored species.

{Purttk'htlnjH sorrZirfi/s Girard, Proc. Acad. Nat. Sci. Phila. 1854, 142; Giinther, iv, 421;

Lockingtou, Proc. U. S. Nat. Mus. 1879, 8!^ Mvtojtonops cooperi Gill, Proc. Acad. Nat.

8ci. Phila. 18(54, 198: Orthopsetta sordkla Gill.)

123§. C spaloptcrus Giinther.

Olive brownish, usually with large blotches of darker; a series of

distant, obscure, blackish blotches along the basal portions of the anal

and dorsal fins. Body ovate. Mouth small, very oblique, the gape

curved; maxillary 2^ times in length of head, reaching beyond middle

of orbit; snout projecting; eyes small, even, shorter than snout, about

in head, separated by a narrow ridge, which is concave and scaleless

anteriorly ; teeth all small ; front teeth of upper jaw wide-set, much
larger than the posterior, which are close together and very small;

teeth of lower jaw few, wide apart. Gillrakers short and strong, 13

below angle. Pectorals short, less than half length of head. Scales

large, those on middle of sides posteriorly largest. Head 3i; depth

2,\. D. 80; A. 01; Lat. 1.45. Size small. Tropical America, north

to Florida and Louisiana (here described from specimens obtained at

Panama).

(Giinther, iv, 421; Giinther, Trans. Zool. Soc. Lond. 1860,471: Citharichthya microa-

tomm Gill, Proc. Acad. Nat. Sci. Phila. 1864, 223.;

Bull. Nat. Mus. No. IC 52
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1259. C. arctifrons Goocle.

Light brown. Body comparatively elongate. Scales cycloid, de-

ciduous. Lateral line sharply defined, straight. Eye 4 in head; inter-

orbital space very narrow, its width 4 in snout ; maxillary 3J in head.

Dorsal fin beginning above front of upper eye, its greatest height

more than half the length of the head; anal beginning below axil of

pectoral; caudal triangular, subsessile, as long as head; rays of ver-

tical fins all much exserted; pectorals inserted very low, that of the

colored side being twice the length of the other. Head 4; depth 2^.

D. 83; A, G7; P. 10 (left), 7 (right); Lat. 1. 40. L. 6 inches. Gulf

Stream, oif the coast of Ehode Island; abundant. {Goode.)

(Goode, Proc. U. S. Nat. Mus. 1880, 341.)

12GO. C iBBBicoraiBS Goode.

Ashy gray, with dark lateral line; eyes black. Body comparatively

deep, its greatest height over the pectorals. Scales thin, deciduous.

Eye 3 in head, equal to snout, and more than twice the interorbital

space, which has a strong ridge; maxillary less than half length of

head; teeth minute, close-set, in a single series, stronger on the blind

side. A strong, sharp spine on the snout at the anterior termination

of the ridge at lower margin of upper eye. Highest rays of dorsal

half length of head; caudal pointed, triangular, subsessile; pectoral

of left side twice as long as the eye, not half longer than right pec-

toral. Head 4; depth 2. D. 74; A. 60; P. 4 (right), 10 (left); Lat. 1.

40. L. 3 inches. Gulf Stream, ofi" the coast of Ehode Island. (Goode.)

(Goode, Proc. U. S. Nat. Mus. 1880, 342.)

451.—HIPPOGI.OSSUS Cuvier.

Salihtit.

(Cuvier, Efegne Anim. ii, 1817: type Pleuronectea Jiippoglossus L.)

Eyes and color on the right side. Form oblong, not strongly com-

pressed. Mouth wide, oblique; teeth in the upper jaw in two series,

those below in one; anterior teeth in upper jaw, and lateral teeth in

lower, strong; no teeth on vomer or palatines; lower pharyngeal teeth

in two rows. Dorsal fin beginning above the eye, its middle rays ele-

vated, the posterior rays of dorsal and anal bifid; caudal fin lunate;

ventral fins both lateral. Scales very small, cycloid; lateral line with

a strong curve in front. Gill-rakers few, short, compressed, wide-set.

Vertebrae IG + 34, Largest of the flounders; the single species abound-
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ing ill the !N"orthern seas. (The ancient name, from Itzttoi;, horse; yXibaaa^

tongue.)

1361. H. vulg:aris Fleming.—SaViftw^

Nearly uniform dark brown; blind side white. Body comparatively

elougate, not strongly compressed, deep mesially, thence rapidly taper-

ing each way; head broad; eyes large, separated by a very broad flat-

tish area; lower eye slightly advanced; mouth large, the maxillary

reaching middle of orbit. Head 3f ; depth 3. D. 105; A. 78. In all

Northern seas, south to France, Cape Cod, and San Francisco. One

of our most important food-fishes, reaching a weight sometimes of 400

pounds.

(Pleuronectes liippoglosum L. Syst. Nat.; Fleming, Brit. Anim. 1828, 197; Gunther,

iv, 403: Htppoglossus amerk-anus Gill, Proc. Acad. Nat. Sci. Phila. 1864, 220.)

452.—PLATrSOIflATICHTHYS Bleeker.

{lieinhardtius Gill.)

(Bleeker, Comptes Eendns Acad. Sci. Amsterd. xiii, 1862: type Pleuronectes pinguia

Fiihr\cins=:^ Pleuroneciea hippoglossoides Walbaum.)

Eyes and color on the right side. Body more or less elongate, com-

pressed; head long and large; mouth large; maxillary reaching be-

yond eye; jaws with strong, unequal teeth; the upper with 2 series in

front, these converging behind; lower jaw with a single series of strong,

distant teeth; no teeth on vomer or palatines. Gill-rakers few, short,

stout, and rough. Fins rather low; caudal fin lunate. Lower pha-

ryngeal teeth in 1 row. Scales small, cycloid; lateral line without

anterior curve. One species known. (Tr^.aTo?, flat; c-w/jta, body; ix(^u<;j

fish.)

12G2. P. liippo$;!ossoB<les (Walbaum) Bean.

—

Greenland Halibut.

Yellowish brown. Snout more than twice as long as the orbit, the

diameter of which is one-eighth the length of the head; eyes even in

front ; interorbital space flat, scaly, wider than the orbit ; lower jaw

prominent; length of maxillary 2^ in head; teeth conical, pointed;

upi)er jaw with 2 series, convergent posteriorly; those of the outer

series gradually smaller posteriorly; a pair of strong canine teeth

anteriorly in the inner series, the other teeth of this series being very

small ; lower jaw with a series of strong, distant teeth. Gill-rakers

short, thick, and strongly dentate. Fins naked. Longest dorsal rays

one-third length of head; no anal spine; dorsal and anal rays all

simple, the dorsal beginning over posterior third of the eye. Scales
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very small, not ciliated. Head 4; deptli 3. T>. 100; A. 75. Green-

land to Cape Cod, common northward, reaching a very large size.

(Pleuwnectes hippoglossoides Walbaum, Artedi, Pise. 1792, 115: HippogUssus grocn-

landicits Guuther, iv, 404.

)

453.—ATHERESTHES Jordan & Gilbert.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 51: type Platysomatichthys stomias

J. &G.)

Eyes and color on the right side. Body very long and slender,

closely compressed, tapering into a long and slender caudal peduncle;

Lead elongate, narrow; mouth extremely large, oblique, the long and

narrow maxillary extending beyond the eye; both jaws with 2 irreg-

ular series of sharp, unequal, arrow-shaped teeth, some of them long

and wide-set, the others short and close-set, sharp; the long teeth

freely depressible. Gill-rakers numerous, long, slender and stiff,

strongly dentate within. Scales rather large, thin, and readily decid-

uous, slightly ciliated; those on the blind side similar, smooth; lateral

line without arch. Fins low and fragile. Dorsal commencing over the

eye, its anterior rays low, the posterior rays somewhat forked ; no anal

spine; pectorals and ventrals small, both of the latter lateral; caudal

Itinate. (a^r;/?, arrow; o^wv, tooth; from the arrow-shaped teeth.)

1363. A. stomias Jordan <& Gilbert.

Plain olive brown, the margins of the scales darker; blind side dusted

with black points. Head long, the snout protruding, somewhat truncate

at tip ; mouth excessively large ; the maxillary more than half the length

of the head, and reaching behind the eye; teeth in upper jaw anteriorly

in a single series, long, slender, and wide-set, much smaller and closer-

set behind; on sides of jaw the teeth are very small, and in 2 distinct

series, the inner of which corresponds to the single series in front, the

teeth thus gradually increasing in size forwards; teeth in inner series of

lower jaw very sharp and slender, longer than the upper teeth, wide-

set, alternating with shorter, depressed teeth; outside of these larger

teeth is a series of fixed small teeth; all of the long teeth in both jaws

depressible and conspicuously arrow-shaped towards their tips; inner

series of small teeth in upper jaw also arrow-shaped, depressible; eye

large, 4| in head ; interorbital space scaly, ridged, not a third the width

of the eye. Gill -rakers long and strong, about 17 in number (in total),

the longest more than half the diameter of the eye. Upper eye with

its range entirely vertical. Scales extremely thin, irregular in size, not
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evenly imbricated; lateral line very prominent. Dorsal fin beginning-

just behind the middle of the eye; caudal peduncle nearly as long as

the pectoral fin, about two-fifths the length of the head. Head 3f

;

depth 3^. D. 103; A. 8G; Lat. 1. 135. San Francisco to Alaska, in

deep water; reaching a length of 2 feet.

{Platifsomaiiehthys slomias Jordan & Gilbert, Proc. U-. S. Nat. Mus. 1880,301.)

454.—PARALICHTHYS Girard.

{Pseudorhombus Bleeker: Ancijlopaetta, Cliwiiopuctfa, and Uropsetta Gill: Xi/streurys

J. &G: HippogJosiiina Steiadacliuer.)

(Girard, U. S. Pac. E. R. Surv. Fish. 1858, 146: type ParaUclillujs maculosus Girard.)

Eyes and color on the left side (except in ParuUchthys maculosus and

Paralichthys liolepis^ reversed examples of which species are about as

common as sinistral ones). Body oblong; mouth large, oblique; each

jaw with a single row of nsually slender and sharp teeth, which are

more or less enlarged anteriorly; no teeth on vomer or palatines. Gill-

rakers various. Scales small, ctenoid or cycloid; lateral line simple,

with a strong curve anteriorly. Dorsal fin beginning above or before

the eye; both ventx'als lateral; caudal fin donble truncate, or double

concave, its middle rays produced ; no anal spine. Species numerous,

found in all warm seas. [-apaXXeXuq, parallel; ixOuz, fish.)

1264. P. califoriiicHS (Ayres) J. & G.

—

Monterey halihut ; Bastard lialilmt.

Grayish brown, uniform, or mottled with blackish and pale, the head

sometimes sprinkled with black dots; young brownish, with bluish

spots. Body rather long and thickish; head small; eye small, little

wider than the broad, flattish interorbital space ; maxillary as long as

pectoral, half length of head, reaching beyond eye ; teeth slender, sharp,

rather long, the canines moderate. Scales small, finely ciliate, each

scale surrounded by narrow, accessory scales ; scales on blind side simi-

lar; fins with ctenoid scales. Dorsal low, beginning over front of upper

eye. Gill-rakers very long and slender, numerons, as long as eye, 23

below the angle. Lower pharyngeals narrow, with small, slender teeth.

Anal si)ine small, concealed. Ilead 3^ to 4^ ; depth 2§. D. 70; A. 55;

Lat. 1. 100. Bodj'^ indilferently dextral or sinistral. Coast of California;

abundant southward; an important food-fish, reaching a weight of 00

l)ounds.

{Paralichthjjs macnloHUH Girard, Proc. Acad. Nat. Sci. Phil. 18r;4, 147, young (not

liliomhiis macnloHiis Cuvier, which is also a species of I'araliclitlins): Poraliilitlnjn macit-

Ififiui (Jirard, U. S. Pac. R. R. Surv. Fish. 147: Paraliclithi/s marulomt-s (Jiinllua-, iv, 431:

IliltpodloHHiiH caH/ortiiruH Ayres, Proc. Cal. Acad. Nat. Sci. lH.")i), i;<): ParalichthijH mavu-

limits and Uropxvtla californica Gill, Proc. Acad, Nat. Sci. Phil. 18G4, 197: Ptitudorhombus

ealifornicus Giiuther, iv, 426.)
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1365. P. opliryas J. & G. (sp. nov.)

Color brownish gray, mottled with darker; fins dusky, with round,

dark blotches. Body moderately elongate, thickish ; mouth not very

large, oblique; each jaw armed with a single row of large, sharp, wide-

set teeth, the front teeth enlarged and canine-like, about 8 on each side

of lower jaw; lateral teeth of upper jaw minute, close-set; chin promi-

nent; maxillary not reaching beyond eye, scarcely half length of head.

Diameter of eye about equal to length of snout, 5^ in head. Dorsal fin

low, beginning over front of eye, its first rays about 5 in head; anal

spine obsolete. Gill-rakers rather long and slender, 5 -f- 14 in number,

the longest two-thirds eye, 3f in maxillary, their length i to 5 times their

breadth at base. Scales very small, not ctenoid, with few accessory

smaller ones ; curve of'lateral line 4^ in straight part. Interorbital space

a rather narrow bony ridge, anteriorly naked, not wider than pupil (in

specimen 8 inches long), the ridge extending backward, forming a con-

spicuous elevated rim behind uppsr eye. Pectoral about half length of

head; caudal |. Head 3|; depth 2^. D. 88; A. 67; Lat. 1. 90. One

specimen known; from Charleston, S. C.

1266. P. «lcBUf&tus (L.) J. & G.—Common flounder.

Blackish olive, mottled and blotched with darker; fins similarly

marked, the pectorals more or less distinctly barred. Body oblong,

moderately compressed; mouth wide, oblique, the mandible very heavy

and much projecting; 8 to 10 teeth on each side of lower jaw, the two

anterior teeth very long ; anterior teeth of upper jaw strong, but smaller

than those in the lower jaw; the lateral teeth very small and close-set.

Eyes small, shorter than snout, about one sixth length of head, and

in the adult as wide as the broad, flattish, scaly, interorbital area; the

latter is much narrower in the young. Scales small, cycloid; accessory

scales few. Gill-rakers lanceolate, dentate, stoutish, wide-set, much

shorter than eye, the longest 2^ times as long as broad at base, 5| in

in maxillary, about 2 + 10 in number; j)ectoral fin about as long as

maxillary, which extends beyond eye, and is rather more than hulf

length of head. Dorsal low, its anterior rays somewhat exserted, but

short; caudal double concave, the middle rays produced. Anal spine

obsolete; ventrals small. Fins all scaly. Head 3|; depth 2^. D. 88

(S5 to 03) ; A. GG (G5 to 73) ; Lat. 1. about 100. New England to Texas

and West Indies; everywhere one of the commonest species.

{Pleuronectes (Icntatus L. Syst. Nat. i, 458: Plafessa ocellaris Dckay, New York Fauna,

Fish. 1842: Pseudorhombns dentatus and P. ocellaris Giinther, iv, 425-430: Chcenopsetla
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ocellaris Gill, Proc. Acad. Nat. Sci. Phil. 1864, 218: Pleuroncctes melanogasfer Mitchill,

Trans. Lit. and Phil. Soc. N. Y. (doubled example): Platessa ohlonqa Dekay, New
York Fauna, Fish. 1842, 29D, pi. 48, f. 156, not Plcuronectes oblomjuH Mitcli. : rseiido-

rhomhua ohloinjuH Giinther, iv, 426: rsetidorhombtts dentatus Goode &. Beau, Proc. U. S.

Nat. Mus. 187'J, 123.)

1267. P. albigutta J. & G.

Dark olive, mottled with dusky, and marked by numerous more or

less distinct pale spots, which are sometimes obsolete. Body moder-

ately elongate, elliptical; mouth large, the maxillary reaching past

lower eye, its length half head; teeth rather strong, slender, about 7

on each side of lower jaw; 3 or 4 moderate canines in front of upi)er

jaw; the lateral teeth being minute, close-set; interorbital space nar-

row, scaled posteriorly, the upper ridge prominent behind upper orbit;

eye of in head. Gill rakers broad, the longest 2^ in eye; about 10 be-

low angle. Fins low; anterior rays of dorsal not elevated nor exserted;

the longest rays behind the middle, 2f in head; caudal rounded, 1^ iu

in head. Scales moderate, cycloid. Lateral line with a high curve, its

length 3^ in straight part. Head ^^, depth 2f. D. 77 (75 to 80); A.

00 (50 to 01) ; Lat. 1. 90 (pores}. South Atlantic and Gulf coast, rather

coinmod; readily distinguished from P. dentatns, by the smaller num-

ber of fin rays.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.)

126§. P. sqiiamileBBtus J. & G.

Brownish; body and fins spotted with darker; caudal mottled with

white; pectorals banded, with dark spots. Body deep, strongly com-

pressed; caudal peduncle very short. Head wide, the eyes large, wide

apart. Mouth very large, oblique, the broad maxillary reaching well

beyond pupil, its length more tlian half the head. Lower jaw project-

ing; teeth few, unequal, in a single row, about 8 in each jaw canine-

like, the two in front of lower jaw longest; lateral teeth of upper jaw

minute. Interorbital space flat, scaly, nearly as broad as eye. Scales

very small, smooth, adherent ; curve of lateral line 4J in straight

part. Gill-rakers short, 3 -j- 9 in number, triangular, roughly toothed,

little higher than wide, the longest nearly half eye. Dorsal beginning

over front of eye, the anterior rays 4i in head; pectoral short, shorter

than maxillary. Anal spine obsolete. Caudal double-rounded. Head

3| ; depth 2. D. 78; A. 59; Lat. 1. 123 (pores). West coast of Florida

to South Carolina.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.)
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1260. P. oblOMgus* (Mitch.) J. & G.

Grayish, tbickly mottled with darker and somewhat translucent;

four large, horizontally-oblong, black ocelli, each surrounded by a

pmkish area; one just behind middle of the body below the dorsal,

one opposite this above anal; two similar smaller spots below last

rays of dorsal and above last of anal. Body comparatively elongate,

strongly compressed. Eyes large, nearly 4 in head, separated by a prom-

inent narrow, sharp ridge. Upper jaw with very numerous small, close-

set teeth laterally, and 4 or 5 canines in front; the lateral teeth abruptly

smaller than the anterior; each side of lower jaw with 7 to 10 teeth.

Chin prominent. Maxillary narrow, reaching past middle of pui>il, 2^

in length of head. Gape curved. Scales weakly ctenoid or cycloid.

Gill-rakers thick, rather long, few, about 8 below angle. Dorsal low,

beginning over front of eye, some of the anterior rays exserted, but not

elongate; the longest rays behind middle of fin, not quite half head.

Caudal 1^ in head
;
pectoral If. Anal spine obsolete. Head 4 ; depth 2^.

D. 72; A. GO; Lat. 1. 93. (D. 79; A. 59, according to Mitchill; D. 8G;

A. 7G, according to Storer). Atlantic coast, northward ; not abundant.

{Pleuroiiectes ohlongus Mitcliill, Trans. Lit. and Phil. Soc. i, 3!)1, 1815: Plaiesm quad-

rocellafa Storer, Proc. Bost. Soc. Nat. Hist. 1847, 242, and in Hist. Fish. Mass. 397, pi.

xxxi, f. 3.)

IS'S'O. P. amiiScttus Jor. & Gilb. nom. sp. nov.

Brownish olive, with four large, oblong, ocellated spots, the first above

the arch of tlie lateral line ; the three posterior forming an isosceles

triangle, the hindmost being on the lateral line. Body oval, com-

pressed, very deep; an abrupt angle above eye. Mouth very small,

the maxillary reaching to below middle of orbit, 2^ in length of head;

teeth comparatively small, about 14 on each side of lower jaw; no

*A specimen in our collection from Wood's Holl, Mass., provisional!}^ referred to

this species, shows the following characters:

Brownish, somewhat mottled, without traces of ocelli (possibly faded); fins similar.

Body rather elongate, slenderer than in other species and more compressed ; mouth
rather large, oblique, the lower jaw not projecting, the maxillary 2! in head, reaching

to opposite posterior border of pupil ; about 12 teeth on each side of lower jaw, the an-

terior rather long, about equal to anterior teeth of upper jaw; lateral teeth of upper

jaw becoming gradually smaller posteriorly, much larger, less numerous, and more
widely set than in other species of this genus. Eyes large, longer than snout, 4 to 4^ in

head, separated by a narrow, elevated, bony ridge, narrower than pupil; anteriorly

scaleless, and curved behind the upper eye posteriorly. Scales moderate, cycloid,

rather thin; curve of lateral line 4f in straight part. Gill-rakers 2-f8in number,

rather long and slender, about 4^ in maxillary. Dorsal beginning above middle of

eye, its anterior rays not longer than others; the middle rays a little longer than

longest of aual, which are alwut half head; caudal as long as head; anal spine ob-

solete; ventrals small; pectoral If in head. Head 4^; depth 2^. D. 77; A. 63; Lat.

1, i)0. L. about 14 inches.
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strongly dififerentiated caiiines in either jaw. Eyes moderate, sepa-

rated by a very narrow, sharp, scaly ridge. Gill-rakers very short,

thick, few in number ; about 8 below angle, the longest less than one-

half diameter of pupil. Scales rather small, very strongly ctenoid, those

on blind side also rough ; curve of lateral line rather low. Dorsal be-

ginning in front of pupil, its anterior rays long and filiform, much ex-

serted, the third ray half head; caudal short and rounded. If in head;

ventral tin of colored side elongate, as long as pectoral, half length of

head. Anal spine wanting. Head 3g; depth 1§. D. 70; A. 55; Lat. 1.

about 85. South Atlantic and Gulf coasts; not common.

{Ancylopselta quadroceUata Gill, Proc. Acad. Nat. Sci. Phila. 18G4, 224, uot Platessa

qiiadrocellata Storer, whicli is also a species of Paralichthys: Fseudorhombus quadrocel-

latus Jordan & Gilbert, Proc. U. S. Nat. Mas. 1878, 370.)

1271. P. liolepis Jor. & Gilb.

Color olive brown, mottled with darker; sometimes with very distinct

round black blotches ; vertical fins blotched with dark
;

pectoral of

colored side with oblique bars. Body elliptical ovate, broad and com-

pressed, its curves regular; mouth small, very oblique, the lower jaw

included; maxillary reaching about to pupil, 2| in head; eyes rather

large, 4| in head, separated by a very narrow, blunt scaly ridge ; teeth

small, conical, blunt, in a single row; those in lower jaw subequal,

close-set; those upper jaw more distant, decreasing in size backwards;

teeth J^]^^.
Gill-rakers very short, broad, and strong, minutely ser-

rate on inner margin, about seven below angle, the longest scarcely

one-fourth as long as the eye. Scales small, oblong, cycloid, the smaller

accessory scales extremely numerous ; branchial arches and skin of the

shoulder girdle with small, cup-shaped, tubercular scales. Dorsal

ratber high, firm, low in front, highest near the middle of the body;

caudal peduncle very short and deep, its depth 4 times its length.

Pectoral of eyed side falcate, usually much longer than head, its length

varying considerably. Anterior nostril of blind side with a long flap.

Head 3^; depth !{}. D. 80; A. G2; Lat. 1. 123. L. 15 inches. Coast

of Southern California; indifferently dextral or sinistral.

{Xystreurys'* iiolepis Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 34.)

455.—IIIPPOCJLOSSOIDES Gottsche.

{Paettlchthya GiTuvA: TomatopseUa GiW,)

(Gottsche; Wicgmaiin's Arcliiv. 1835, Ifib: tyi)c Hippogloaaoidea limanda Gottsche=
Plenronectes platCH80id€8 Fabricius.)

Eyes and color on the right side (except sometimes in H. elassodon).

"Jordan «fe Gilbert 1. c. : type X Uolepis J. & G. {^vdrpov, raker; svpv5, wide.)
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Body obloug-, moderately compressed; mouth rather large, with oue

row of sharp teeth on each jaw, besides which, in the upper jaw, ia often

an inner row of small teeth; no teeth on vomer or palatines; gill-rakers

rather long and slender; scales ctenoid; lateral liue nearly straight,

simple, or with an accessory dorsal branch. Dorsal fin low in front,

beginning over or before the eye ; ventrals both lateral ; caudal double

truncate, produced behind. Species found in the Northern seas.

([--«^Aw<r?or, Hippoglossus ; si^o?, resemblance.)

a. Lateral line simple; dorsal beginning above eye.

J}. Upper jaw with one series of teeth. (Hippoglosamdes.)

1273. H. platessoides (Fabricius) G\\\.—Rough Bah.

Eeddish brown, nearly plain. Body ovate; mouth moderate, oblique;

maxillary narrow, reaching to below pupil, 2| in length of head; teeth

rather small, conical, larger anteriorly*, in one row in each jaw, those in

the lower largest. Eyes rather large, ttie upper longer than snout, 4^

in head; lower jaw iocluded, but with a projecting knob at the chin.

Snout thick, scaly; interorbital space narrow, with a raised, obtuse

ridge^ entirely covered with rough scales in about 6 series ; mandible

with a series of scales. Gill-rakers rather short and robust, not toothed,

about ten below angle; longest raker less than one-third length of eye;

fins with small, rough scales; a strong i)re-anal spine; pectoral not quite

half length of head. Head 3f ; depth 2J. D. 88 (80 to 93); A. 70 (64

to 75); Lat. 1. 90 (pores). North Atlantic; abundant northward on both

coasts. Southern specimens (var. limandoides) have, as a rule, a smaller

number of fin-rays than northern specimens.

(Phuronectes platessoides Fabricius Fauna Groinlandica, 1780, 164 : Pleuroneetes

limandoides Bloch. Ausl. Fische, iii, 24, tab. 106: Pomatojisetta dentata Gill, Proc.

Acad. Nat. Sci. Phila. 1864, 217: Hippoylossoidts limandoides Giinther, iv, 405: Rippo-

glossoides dentatus Giinther, iv, 406; Collett, Norske Nord-havs. Exp. Fiske, 1880, 144.)

1373. H. elassodon Jor. & Gilb.

Brownish, nearly uniform, sometimes spotted with darker; fins gray-

ish, irregularly blotched with dusky. Body oblong-elliptical; caudal

peduncle about as long as deep; mouth rather large, the gape curved;

lower jaw projecting, with a symphyseal knob; maxillary narrow,

reaching beyond middle of i^upil, 2J in head; teeth small, close-set,

nearly uniform, in a single row. Gill-rakers slender, smooth, about

10 below arch, the longest nearly half diameter of orbit. Eyes large,

separated by a narrow, knife-like ridge, which is naked or with a single

series of scales. Scales small, firm, rough, those on tail roughest, those
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on blind side similar, mostly smootli anteriorly. Anal preceded by a

spine; caudal long*; pectoral of eyed side half length of head; ventral

reaching past front of anal; iiectoral and ventral of eyed side with

piicklc-like scales. Head 35; depth 2^. D. 77-84; A. 59-64; V. 6;

scales 4.J-100-40, L. 18 inches. Body sometimes sinistral. Puget

Sound to Alaska; rather common. Very closely allied to the preceding

species.

(Jonlim & Gilbert, Proc. U. S. Nat. Mus. 1830, 278.)

aa. Upper jaw with 2 rows of teeth,

c. Scales small, firm.

1274. II. jordani Lockington.

Olive brown, nearly uniform; membrane of dorsal and anal fins

clouded with darker. Body broadly elliptical. Dorsal and ventral

outline equally and regularly curved. Mouth oblique, the jaws about

even, the symphyseal knob but little projecting; gape curved; maxil-

lary broad, reaching to behind pupil, 2§ in head; teeth in 2 series in

the upper jaw, the inner series small and distant from the outer, which

is considerably enlarged in front; lower jaw with a single series similar

to the outer series in the upper jaw, but larger. Gill-rakers roughish,

strong, about 15 below angle, the longest about half as long as eye.

Lower pharyngeals rather narrow, each with a single row of sharp

teeth. Eyes large; interorbital space a narrow, blunt, scaly ridge.

Dorsal beginning over anterior margin of pupil, the rays all simide;

caudal fin with the middle rays slightly produced ; anal preceded by a

spine; pectoral half length of head. Scales of colored side small, firm,

strongly ciliated, nearly uniform over head and body; lower jaw and

snout scaleless; scales on blind side smooth. Head 3^; depth 2J. D.

94; A. 72; Lat. 1. 90. L. 20 inches. Point Concepcion to Puget Sound;

abundant; an important food-fish.

(Lockington, Scientific Press Supplement, April, 1879, i, 20; Lockington, Proc.

U. S. Nat. Mus. 1879, T,i.)

cc. Scales rather large, thin, and deciduous.

1275. II. exiBis .Tor. & Gilb.

Pale olivaceous brown, with dark points, forming edgings on each

scale; bronze spots sometimes present; fins mostly dusky; dorsal and

anal edged anteriorly with yellowish; ventrals largely yellow. Body

slender, compressed, the flesh soft; mouth not large, very oblique, the

gape curved; lower jaw scarcely i)rojecting, with a knob at symphysis;

maxUlary rather narrow, reaching middle of pupil, 25 in length of
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head; teeth small, slender, close-set, nearly uniform; above in 2 series,

helow in 1. Eyes large, separated by a sharp, scaly ridge; lower eye

advanced. Scales comparatively large, thin and deciduous, ctenoid,

but not so rough as in the other species; those on blind side similar,

less rough. Lateral line prominent. Fins low, fragile; anal preceded

by a spine; caudal fin long, rather pointed; pectorals small, the right

pectoral little more than half length of head. Gill-rakers short, slen-

der, toothed, 9 below angle, the longest about one-third diameter of

orbit. Head 4; depth 3^. D. 78; A. 02; V. 6; scales 16-71-18. L.

12 inches. A small, weak species, abundant in deep water, from San

Francisco to Alaska.

(Jordan & Gilbert, Pxoc. U. S. Nat. Mus. 1880, 154.)

aa. Lateral line with an accessory dorsal branch j teeth in one row ; dorsal beginning

before eye. {Psetfichthijs* Grd.

)

1276. P. meBafiioslictais (Grd.) J. & G.

Grayish brown, finely speckled with darker on body and fins. Body

not very deep, elliptical; mouth rather small, the maxillary extending

to below pupil, 24 in head; teeth large, in a single series in each jaw,

those in lower jaw largest; a few large canines in the front of each

jaw. Eyes very small, separated by a broad, flat, scaly space, without

ridge; lower eye slightly in advance of upper. Gill-rakers rather

stout, weak, hooked at tip, 14 below the angle. Scales very small,

ctenoid on colored side. Lateral line nearly straight, with a long acces-

sory dorsal branch. Dorsal commencing in advance of upper eye, the

anterior rays elevated, slender and exserted, the longest about one-third

length of head. First ray of dorsal nearly free from its membrane.

Pectoral fin short, 2^ in head ; anal fin preceded by a spine; caudal large,

strongly convex. Lower pharyngeals very narrow, each with one row

of sharp recurved teeth. Head 4; depth 2^. D. So ; A. 60; Lat. 1. 112.

Puget Sound to Point Concepcion, common.

{Psettlchthys melanostictus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 140: Pnettichthys

melanost ictus Giiuther, iv, 42U: Psettldiihys iiivlanostivtiis Lockiugton, Proc. U. S. Nat.

Mus. 1879, 7:3.)

456.-PLEUR©.\ICTHY§ Girard.

{Heteroprosopoii Bleeker.

)

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 139: type Pleuronichthys coenosus Girard.)

Eyes and color on the right side. Body deep; head short, with very

* Girard, Proc. Acad. Nat.. Sci. Phila. 1854, 140: type Psettichtliys melanosiictus

Girard, {iperra, llonnder; ix^Vi, hsh.)



113. PLEUEONECTIDiE—PLEURONICHTHYS. 829

short, blunt snout; mouth small, with several series of slender, acute

teeth, which are most developed on the blind side, and are often want-

ing in one or both jaws on the colored side; no teeth on vomer or pala-

tines; lips thick, with several lengthwise folds, within which is a series

of short fringes. Lower pharyngeals narrow, each with a double row

of very small teeth. Gill-rakers wide-set, very short and weak. Lat-

eral line nearl^^ straight, with a dorsal branch in our species. Scales

small, cycloid, non-imbricate, imbedded. Dorsal fin anteriorly twisted

from the dorsal ridge toward the blind side; anal fin preceded by a

spine; caudal tin convex behind. Intestinal canal elongate. Herbiv-

orous species, feeding chiefly on algJB. Pacific Ocean, (-/cupov, side;

iy^Ou:;^ fish.)

a. Dorsal tin begiuuiug on the level of the lower lip; interocular ridge with blunt

or sharpish tubercles.

1277. P. deciirrcns J. & G.

Color brownish, usually much mottled with chocolate and grayish,

often finely spotted with brownish on body and fins. Eyes very large,

3J in head ; a blunt tubercle in front of upper eye, another at each end

of the narrow interorbital ridge, the posterior largest, but usually not

spine-like; two or three above the latter behind the upper eye; some

prominences above the opercle; a band of teeth on the right side of

the lower jaw, similar to that on the blind side, but narrower. Ver-

tical fins high, the longest dorsal and anal rays two-thirds the length

of the head. Dorsal beginning very low, on level of end of maxillary',

its first nine rays on the blind side. Head 3|; depth 14. D. 72; A. 46

L. 12 inches. Coast of California; rather common in deep water.

(Plenrotnchtlu/s cocriosus Lockington, Proc. U. S. Nat. Mns. 1879, 97. Pleuronlchtliyu

qnadrituhercidatm Jor. & Gilb. Proc. U. S. Nat. Mus. 1880, 50, ncc Pallas; Jordan Cfc

Gilbert, Proc. U. S. Nat. Mus. 1880, 453.)

aa. Dorsal fin beginning on the level of the npper lip.

b. Interocular ridge posteriorly with a strong, backward-directed spino.

137§. P. vcrticalas Jordan & Gilbert.

Color dark olive brown, njottled with lighter and darker, sometimes

with light grayish spots ; middle of sides often with a dark spot ocel-

lated with light olive, this again surrounded by darker; fins light, often

tinged and margined with reddish, and mottled with blackish. Eyes

large, 3J in head ; a tubercle in front of each eye, and one at anterior

end of interorbital ridge; posterior end of ridge with a strong, sharp,

backward directed spine; a tnbercle behind npper eye; right side of

lower jaw without teeth. Dorsal and anal fins lower than in P. dccur-
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rens, the longest rays 1| length of the head; dorsal fin beginning oppo-

site or slightly below the premaxillary, about five rays being on the

blind side. Head 4 ; depth 1^. D. 65-72 ; A. 45-48. Coast of Cali-

fornia; not rare.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 49.)

bb. luterorbital ridge witliout distinct spine.

12'?9. P. ceenosus Girard.

Color light broAvn, blotched with chocolate color and yellowish, some-

times nearly plain, but usually profusely mottled; sometimes with ocel-

lated blotches, sometimes with the light colors replaced by purplish red.

Interorbital ridge i^rominent, bu.t without spine or conspicuous tuber-

cles, the tubercles of the other species being represented by slight

deviations. Vertical fins very high, the longest rays of dorsal and

anal two-thirds the length of the head. A narrow baud of teeth on

the colored side of the lower jaw. Dorsal fin beginning on the level

of the premaxillary, its first five rays on the blind side; caudal longer

than head. Head 4|; depth If. D. 68; A. 48-50. San Diego to

Alaska, not generally common, but widely distributed; usually in

deep water.

(Girard, Proc. Acad. Nat. Sci. Phila. 1854, 139: Paroplmjs coenosus Giinther, iv, 456.)

45r.—HYPSOPSKTTA Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1864, 195: type Pleiironichthys guttiilaUts Grd.)

Eyes and color on the right side. Body broad, ovate, rhomboid;

mouth very small ; teeth slender, equal, acute, in several series; lips

thick, not plicate. Lateral line nearly straight, with an accessory

dorsal branch. Scales small, smooth. Dorsal fin beginning on the

dorsal ridge, not turned to the blind side; anal spine present; caudal

fin convex. Gill-rakers little developed, (yi/j', deep; i/'^'"«, flounder.)

12§0. H. gultwBata (Grd.) Gill—Diamond Flounder; " Turbot."

Brown, with numerous pale-bluish blotches in life, these disappearing

in spirits; blind side white, with a strong tinge of yellow along profile

of head ; fins plain, sometimes with black specks. Body very deep,

somewhat angulated near middle of back and belly; eyes moderate,

separated by a flattish, raised area: head without spines or tuber-

cles ;
scales of opercular region little developed ; those of blind side

reduced ; no teeth on right side of either jaw. Accessory lateral line

long, half length of body. Anal si)ine small; pectorals about half

length of head; ventrals rather short; caudal peduncle much deeper
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than loiif?; caudal large, nearly as long as head. Head 3^; depth If.

D. OS; A. 50; Lat. 1. 95. L. 12 inches. A variable species. Coast of

California; abundant.

( Plvuroiiichthi/s gultitlafiis Girard, Proc. Acad. Nat. Sci. Pliila. 1856, 1.37: Pleiironertes

guttulatus Giinthcr, iv, 445: Parophri/.i ai/resi Giiutber, iv, 456; Gill, Proc. Acad. N.-it.

Sci. Phila. 1S64, 195: Pleuronichlhys guttulatus Lockiugtou, Proc. U. S. Nat. Mus. 1879,

94.)

45§.—PLEUROIVECTJES'' LiouiBus.

Plaices.

(Platessa Ciixicr: Platichfhi/s and Parophrys Gir-.ird: Lcpidopsetta, Myzopsetta, Liopsetta,

and EnchalaroduH Gill: Clidoderina and Pseudopleuronectea Bleeker: Limanda
GotlBche: i^Zfsws Moreau.)

(Artedi; Linnaeus Systema NaturfB : typo Pleiironectes piatessa h.)

Eyes and color on the right side (except in P. stellatus, which is indif-

ferently dextral or sinistral). Body ovate, elliptical, compressed; head

moderate, sometimes tnb^rculate; mouth small, the small, narrow max-

illary reaching front of eye or beyond; blind side with one (rarely two)

series of close-set, conical or incisor-like teeth; colored side of both

jaws usually toothless. Scales small, ctenoid or cycloid, often imper-

fectly imbricated, sometimes tubercular or obsolete. Lateral line

nearlj^ straight, or more or less arched anteriorly, simple, or with an

accessory" branch. Gill-rakers small, widely set. Species very numer-

ous in northern seas, {-hopvv, side; vv^'xrr;-, swimmer.)

a. Lateral line with an accessory dorsal branch, long or short.

b. Lateral line straight or with a slight arch.

c. Scales mostly cycloid, small, imbricated. {Parophri)8\ Girard.)

ia§l. P. vetMlMS (Grd.) .7. & G.

Uniform light olive brown ; the young somewhat spotted with

blackish. Body elongate-elliptical; snout very prominent, much pro-

truding, forming an abrupt angle with the descending j^rofile; depth

of head opposite middle of upper eye about equalling distance from

middle of orbit to snout; eyes large, separated by a very narrow, high

* " If we were to attribute to some of the characters the same generic value as in

other Plcuroneclklce, we should be obliged to establish a genus for almost every species,

and to separate lishes which evidently form one natural group" {Giiniher, iv, 438).

The curvature of the lateral line is here subject to much variation ; the accessory

lateral line, characteristic of so many Pacific species, disappears by degrees, while the

gradations in dentition and squauiation are so numeroue as to be apparently useless

for generic characters. We are unable to follow Dr. Giinther in ref>rrring to Pleuronec-

ies, the species of Ghfploccpluilus and Cynkoijlossus, which seem to us to represent a

well-dilfereutiated type.

tGirard, Proc. Acad. Nat. Sci. Phila. 1854, 139: typo Parophrys vctuhtu Girard.

{rcapa, near together; ocppvi, eyebrow; in allusion to the narrow iuterocular space.)
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ridge ; eye large, 4J in head, the upper with vertical range ; mouth very

small; maxillary not reaching juipil 5 teeth trenchant, small, and rather

narrow, widened at tip; about 45 teeth on left side of lower jaw; few

teeth on right side of lower jaw. Accessory lateral line long. Pec-

toral about half length of head; caudal truncate, 1^ in head. Fin rays

entirely scaleless. Scales on body all cycloid, those on cheeks often

slightly ciliated. Head 3J; depth 2J. D. 74 to 86; A. 54 to 08; Lat. 1.

105 (tubes). Santa Barbara to Alaska; an abundant species.

{Parophrys vetuJus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 140: Parojjhrya vetulus

Guntlier, iv, 455: Pleuronccies dif/rammus Guutlier, iv, 445: Parophrys hubbardi Gill,

Proc. Acad. Nat. Sci. Phila. 1862, 281.)

cc. Scales everywhere strongly ctenoid, well imbricated. (Isopsetta* Lock.)

d. Scales closely imbricate ; accessory lateral line long.

13S2. P. isolepss (Lockington) J. & G.

Color brownish, mottled and blotched with darker. Body elliptical,

much compressed, moderately deep, the curvature very regular; head

moderate, strongly compressed, the profile little depressed above the

eye; eyes rather large; interorbital space broad, flattish, with several

series of scales. Scales on cheeks similar to those on body, rather

large, ctenoid, and closely imbricated. Mouth comparatively large;

maxillary reaching pupil, 3f in head; teeth not large, about
^l^^^,

con-

ical, close-set, in one somewhat irregular series, or partly in two series;

those on colored side small. Lower pharyngeals each with a double

row of bluutish teeth. On the blind side the scales are more or less

ctenoid, sometimes smooth ; those on the cheeks weakly ctenoid ; most

of the opercle, the preopercle, interopercle, and subopercle on blind

side naked. Lateral line with a very slight arch in front, the depth of

which is less than one-fifth the length; accessory branch nearly as long

as head. Fins rather low, mostly covered with ctenoid scales. Head 4

;

depth 21. D. 88; A. 65; Lat. 1. 88. L. 12 inches. Point Concepcion

to Puget Sound; rather common in deep water. This species bears

some resembrance to Hippoglossoides melanostictus.

{Lepidopscita umbrosa Lockington, Proc. U. S. Nat. Mus. 1879, 106 (not of Girard):

Lepidopselta isolqns Lockington, Proc. U. S. Nat. Mus. 1880, 325.)

dd. Scales loosely imbricate ; accessory lateral line very short.

12§3. P. ischyius J. & G.

Light olive brown, vaguely clouded with light and dark; fins reddish

brown; a few roundish dusky blotches on dorsal and anal; pectoral and

'Lockington MSS. : type Lepidopselta isolepia Lock, {ido?, equal j ipezza, flounder.)
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caudal tipped witli dusky; blind side white, immaculate, or with small

round rusty si30ts; left side of head sometimes rusty tinged. Body

oblong, robust; caudal peduncle rather long; snout projecting; form-

ing an angle with the profile; mouth oblique, the chin projecting;

teeth joH^, narrowly incisor-like, bluntish, in a single, rather close-set

series; maxillary reaching past front of orbit, 5| in head; eyes large;

interorbital space rather broad, scaly, continuous with a ridge above

oi)ercle. Head mostly covered with scales like those of the body, but

smaller and rougher. Gill-rakers feeble. Lower pharyngeals each

with two rows of coarse blunt teeth. Scales thick and firm, adherent,

not closely imbricated; those in front well apart; all the scales strongly

ctenoid; blind side with similar scales, almost as strongly ctenoid. Ver-

tical fins mostly scaly. Lateral line conspicuous, its scales less rough

than the others; a distinct short accessory lateral line on both sides,

extending to about the tenth dorsal ray, less than one-sixthhead; aseries

of pores around lower eye behind. Dorsal beginning over pupil, its ante-

rior rays low; its highest rays nearly half length of head; caudal

large, double truncate; pectoral of right side about half head. Head

31; depth 2. D. 70 to 76; A. 52 to 57; V. 6; Lat.l. 85. L. 15 incht'S.

Puget Sound.

{Parophrys ischyrm Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 276.)

hh. Lateral line with a strong arch in front; scales rough. {Lepidopselta* Gill.)

12§4. P. bilineatus (Ayres) Gthr.

Yellowish brown, with numerous round pale blotches. Body broadly

ovate, thickish; mouth moderate, turned toward the left side.; teeth

stout, conical, little compressed, bluntish, in one series, rather irregu-

larly placed. Lower pharyngeals broad, with two rows of blunt teeth.

Gill-rakers few, very short, thick and weak, without teeth. Snout pro-

jecting; eyes large, separated by a prominent ridge, which, like the

cheeks and upper portion of the opercle, is covered with rough stellate

scales; lower eye advanced; opercle, subopercle, and interopercle of

left side scaly; preopercle naked. Scales rather small, mostly ctenoid,

not closely imbricated; those on the blind side smooth; scales on the

cheeks and other parts of the head very rough ; scales of body smoother

and less closely imbricated anteriorly, the degree of roughness varia-

ble, northern specimens (var. umbrosus) being roughest. Lateral line

*Gill, Proc. Acad. Nat. Sci. Phila. 1864, 195: type Platiclithys umbroHus Girard=
Plateasa hilineata Ayres. (/leff/SoS, scaly; ^-erra, flounder.)

Bull. Nat. Mus. No. 16 53
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moderately arched anteriorly, with an accessory dorsal branch, which is

less than half length of head. Height of arch less than one-third its

length. Dorsal beginning over the eye, its anterior rays low; caudal con-

vex; anal preceded by a spine; a concealed spine behind ventrals; rays

of dorsal and anal all simple; dorsal and anal somewhat scaly; caudal

three-fifths length of head
;

pectoral half head. Lower pharyngeals

broad, each with two rows of blunt teeth. Head 3f ; depth 2J. D. 80;

A. 60; teeth
l^^ji^o'

^'^^- ^' ^^" ^- -^^ inches. San Francisco to Alaska;

abundant northward. A food-fish of some importance.

(Platessa Mlineata Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 40 : Pleuronectes MUneatua

Giinther, iv, 444: Lepidopsetta Mlineata Lockington, Proc. U. S. Nat. Mas. 1879, 103:

Platiclilhtjs umbrosus Girarcl, Proc. Acad. Nat. Sci. Phila. 1856, 1.33: Pleuronectes um-
brosus Giinther, iv, 4-54: Pleuronectes perareuatus Cojie, Proc. Amer. Phil. Soc. 1873.)

aa. Lateral line without accessory branch.

e. Lateralliue strongly arched in front ; scales ctenoid. {Limanda* Gottsche.)

12S3. P. feaTaagiBBeais (Storer) J. & G.—Sand Dab.

Brownish olive, with numerous, irregular, reddish spots; fins simi-

larly marked; left side with caudal fin, caudal peduncle, and margins

of dorsal and anal fins lemon yellow. Body ovate-elliptical, strongly

compressed; teeth small, conical, close-set, in a single series on each

side in each jaw. Snout projecting, forming a strong angle above

upper eye, with the descending profile. Gill-rakers of moderate length,

very weak, not toothed. Eyes moderate, 4J in head, the lower slightly

in advance of upper, separated by a high, very narrow ridge, which is

scaled posteriorly, and is continued backward as an inconspicuous but

rough ridge to the beginning of the lateral line. Scales imbricate,

nearly uniform, those on right side rough-ctenoid, those on left side

nearly or quite smooth; scales on body rougher than on cheeks. Cau-

dal peduncle short, higher than long. Dorsal inserted over middle of

eye, its middle rays highest; pectoral less than two-fifths length of

head ; caudal fin rounded ; anal spine present. Lateral line simple,

with a rather low arch in front, the depth of which is barely two-fifths

the length. A concealed spine behind ventrals ; ventral of colored side

partly lateral, the other wholly so; anal spine strong. Head 4 in

length; depth ^i D. 85; A. 02; Lat. 1. 100. Atlantic coast, chiefly

northward.

( Platessa ferruginea Storer, Report Fish. Mass. 1839, 141: Platessa rostrata H. R,

Storer, Bost. Journ. Nat. Hist, vi, 268: Myzopseita ferruginea Gill, Proc. Acad. Nat.

Sci. Phila. 1864, 217.)

* Gottsche, Wieginann's Archiv. 1835, 100: type Pleuronectes limanda Ij.^= Limanda

vulgaris Gottsche. (Limanda, an ancient name of L. vulgaris; perhaps from Xi/uj^v,

a small bay or creek.)
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12§6. P. asper Pallas.

Brown, nearly plain, the blind side witli tinges of lemon-yellow.

Form of P. hUineatus. Teeth small, almost conical, on both sides of the

mouth; interorbital space narrow, scaly; opercle and preopercle naked

below. Gill-rakers very feeble. Pharyngeals not very broad, their teeth

bluntish, not paved. Scales small, wide apart, partly imbedded, each

one with 1-4 spinules, which are almost erect; anterior scales with 3-4

of these spinules; posterior mostly with 1; scales of blind side smoother;

"middle rays of dorsal and anal only scaly. No accessory lateral line.

Anal sijine present; twentieth anal ray and thirty-seventh dorsal ray

longest; caudal double truncate. Head 3J; depth 2. D. G9; A. 53.

Alaska to Kamtschatka.

(Pleuronecfes asper Pallas, Zoogr. Ross.-Asiat. iii, 425, 1811: rieuronectes as2)er Gun-

ther, iv, 454: Limanda aspera Beau, Proc. U. S. Nat. Mus. 1881, 242.)

12§7. P. toeaiii (Goode) J. &. G.

Grayish, mottled with darker; a conspicuous black blotch on the

outer rays of caudal on each side. Body elliptical, with angular out-

lines, strongly compressed; head very short; snout abbreviated; mouth

small, subvertical ; teeth small, apparently in two rows, chiefly on the

blind side of lower jaw; eyes large, as long as mandible; interorbital

space very narrow. Dorsal fin beginning about jnipil, its rays loug,

wide apart, exserted ; right ventral near the median line. Caudal broad,

fan-vshaped. Lateral line with an abrupt curve, the length of which is

twice its height and about equal to length of head, its scales highly

specialized; lateral line on colored side less developed. Scales small,

strongly ctenoid on the right side; larger and cycloid on the blind side.

Head 5^ ; depth 2f . D. 64 ; A. 03 ; Lat. 1. 88, 27 scales in its curve.

Deep water oft' the Rhode Island coast. {Goode.)

{Limanda beani Goode, Proc. U. S. Nat. Mus. 1880, 473.)

ee. Lateral line without anterior arch.

/. Eyes and color on either side ; scales coarse, stellate; lower pharyngeals broad,

with paved teeth, {riatichthya* Grd.)

1288. P. stellatus Pallas.—Ca/j/ornia "Flounder."

Dark brown or nearly black, with lighter markings; fins reddish

brown; dorsal and anal with four or five vertical black bands; caudal

with three or four black longitudinal bands. Body broad and short,

the snout forming a slight angle with the profile; lower jaw projecting;

interocular space rather broad, with very rough scales. Large rough

*Girard, Proc. Ac. Nat. Set. Phila. 1856, 136: type Platichthys rugosus Grd. {TtXarvi,

flat; ixOvi, fish.)
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scales at base of dorsal and anal rays and on sides of head 5
similar

but smaller scales scattered over the body. Lateral line smooth. Fins

without scales ; a cluster of bony prominences above opercle. Teeth

incisor-like, truncate, rather broad, §^. Lower pharyngeals broad,

with coarse, paved teeth. Head 3| ; depth 2. D. 58 ; A. 42. L. 30

inches. San Luis Obispo to Kamschatka; very abundant northward;

one of the largest and most important of the flounders of the Pacific

coast.

(Pallas, Nov. Act. Petropol. 1, 347: Platichthys rngosus Girard, U. S. Pac. R. R. Stirv.

Fisli. 148; Glintber, iv, 443: PlaticMhys stellatus Lockiugton, Proc. U. S. Nat. Mus.

1879, 91.)

ff. Eyes and color strictly on the right side.

g. (Scales not imbricated, usually ctenoid in the male, cycloid in the female ; lower

pharyngeals broad, with paved teeth. {Pleuronectes.)

12§9. P. quadritubercMlatMS Pallas.

Grayish, mottled with paler and with round black spots; fins very

dark. Form of P. glaher. Mouth very small, with small, incisor-like

teeth, rounded at tip. Eyes separated by a narrow ridge; about five

small, prominent, conical, obtuse bony tubercles in a row above the op-

ercle, continuous with the direction of the lateral line, which is straight,

without accessory dorsal branch ; tubercle above opercle largest. Scales

small, cycloid in all specimens examined. Anal spine present. Head

31; depth 2. D. 68; A. 50; Lat. 1. 78. Coasts of Alaska and iKam-

tschatka.

(Pallas, Zoogr. Ross.-Asiat. iii, 423, 1811: Farophrys qvadritiiberculatus Giinther, iv,

4r)6 ; Bean, Proc. U. S. Nat. Mus. 1881, 241 : Pleuronectes liallasi Steindachner, Ichth.

Beitriige, viii, 45, 1879.)

1290. P. glal>er (Storer) Gill.

Grayish brown, mottled with darker brown ; fins with blackish spots.

Body oblong, ovate. Eyes rather small, separated by a naked elevated

ridge. Jaws sometimes each with two distinct rows of teeth; the inter-

rupted outer series of truncate, close-set, thickish incisor-like teeth,

which are sometimes movable; the inner row of similar teeth more

widely set and rather distant from the outer row (and often or generally

wanting); about 20 teeth in outer row in lower jaw; right side of both

jaws toothless; interorbital ridge continuous with a broad, naked,

smoothish, tuberculose ridge, which joins the lateral line. Scales small,

distant, non-imbricate, smooth in the female and more or less ctenoid in

the male; those on blind side smaller. Fins moderate, somewhat scaly;

anterior rays of dorsal low; pectoral a little more than half head; bases

of vertical fins not tuberculate. Anal spine present. Lower pharyngeals
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separate, broad, with coarse teeth. Head 3h; depth 2. D. 55; A. 40;

Lat. 1. 70 (pores). L. 10 inches. Atlantic coast; chiefly northward.

{Platessa glabra Storcr, Proc. Bost. Soc. Nat. Hist, i, 130, 1843, and Fish. Mass. 303,

pi. 31, f. 1: I'Jiichalarodus puinami Gill, Proc. Acad. Nat. Sci. Phila. 1WG4, 222—male;

Bean, Proc. U. S. Nat. Mus. 1878, 347: Liopsetta glabra Gill, Proc. Acad. Nat. Sci.

Phila. 1864, 217.)

1391. P. g^lacialis Pallas.

Dark brown, the fins spotted. Form of P. gldber. A roughened ridge

above the cheeks and opercles on the eyed side. Eyes separated by a

narrow smooth bony ridge. Scales minute, imbedded, iion-imbricate,

ctenoid in the males, smooth in the females; scales on blind side sim-

ilar, less developed; scales of lateral line a little larger. Teeth col-

ored, incisor-like, forming an even edge, mostly on blind side. An
anal spine; pectorals short. Head 4; depth 2^. D. 50; A. 42. Alaska

to Northern Siberia.

(Pallas, Itin. iii, App. 706; Pallas, Zoojfr. Ross. Asiat. iii, 424: Pleuronectes glacialh

Richardson, Fauna, Bor.-Anier. Fish. 258; Beau, Proc. U. S. Nat. Mus. 1^81, 241: Plen-

ronectes cicatricosus Pallas, Zoogr. Ross.-Asiat. iii, 424 (<?, D. 59; A. 36): Pleuronectes

franklini Gunther, iv, 442, 1862 ( $ , D. 56; A. 37).

gg. Scales well imbricated, strongly ctenoid; lower pharyngeals narrow, with couic

teeth. {Pseudoplciirontcte8 Bleeker.*)

1292. P. amcrocanus Walbaum.— Winter flounder ; Mud dab.

Dark rusty brown, spotted or nearly plain
;
youiig olive brown, more

or less spotted and blotched with reddish. Body elliptical, an angle

above eye. Head covered above witli imbricated, strongly ctenoid scales

similar to those on the body; blind side of head nearly naked; inter-

orbital space rather broad, strongly convex, its width half eye; the

si^ace entirely scaled; teeth compressed, incisor-like, and widened to-

wards tijjs, close-set, forming a continuous cutting edge; some of teeth

often emargiuate, sometimes movable; right side of both jaws tooth-

less. Highest dorsal rays less than length of pectorals, and more than

half length of head; anal spine present. Head 4 in length; depth 2-^.

D. 65; A. 48; Lat. 1. 83. Coast of New York, northward; abundant.

(Walbaum, Artedi, Pise. 1792, 113; Giinther iv, 443: Platessa plana Storei', Fish.

Mass. 373.)

4.59.—GLYPTOCEPHA1.US Gottsche.

(Gottsche, Wiogniann's Archiv. 1835, 156: type GlyptocephaluH mxicola Gottsche=;

Pleuronectes cynoglu88U8 L.)

Eyes and color on the right side. Body extremely elongate, more

than twice as long as deep; much compressed. Head very small and

* Bleeker, Comtos Ri'udus. Acad. Sci. Amst. xiii, 1862: type P^afcssa j>?awa Storer.

{xpEvSoi, false; TT/\.Evp6yi}x^V^> Pleuronectes.)
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short; its blind side with many excavations and mucous cavities in the

skull, mandible, and ijreopercle. Mouth very small 5 teeth moderate,

incisor-like, broad, equal, close-set, in a single series; no teeth on

vomer or palatines. Gill-rakers short, weak. Lower pharyngeals nar-

row, with one or two rows of conical teeth. Lateral line nearly

straight, simple; scales very small, smooth; dorsal and anal very long,

there being more than 90 rays in the dorsal and more than 80 in the

anal; caudal fin rounded; anal spine i)resent. Vertebrce in increased

number. Northern seas. {yXuTzrdq, sculptured; y.sfolr^, head.)

1393. Cr. cynog;losstiS (Linn.) Gill.

—

Craig-flounder.

Grayish brown; membranes of the fins with dark spots; pectoral of

the colored side dark, about half as long as the head. Upper jaw with

about 30 teeth; eyes large, separated by a narrow, scaly ridge; opercle

adnate to shoulder-girdle for a short distance only. Pectorals very

short, not falcate, that of right side about half length of head. Head

5 in length; depth 2|. D. 105 (101 to 112); A. 95 (87 to 99). Lat. I.

125. North Atlantic, on both sides; abundant in deep water north-

ward.

{Pleuroneetes eynoglossus Linn. Syst. Nat. i, 259, 1758: Glyptocephalus acadiamis GUI,

Proc. Acad. Nat. Sci. Phila. 1873, 361: Fleuronectes ci/noglossiis Giintlier, iv, 449: Fleu-

rortectes elongatus Giiuther, iv, 450: Collett, Norske Nord-Havs. Exp. 260.)

1294. O. zacMrus Lockington.

Uniform brownish, fins darker; blind side everywhere dusted with

dark points. Body elongate; snout very blunt; interorbital space a

very narrow, scaly ridge; mouth somewhat twisted toward the blind

side; teeth on both sides of jaws, broad and compressed, in a single

row, forming a blunt, continuous edge; about 34 in the lower jaw.

Eyes very large, 3f in head. Opercle nearly free from shoulder-girdle.

Pectoral of the colored side falcate, longer than the head, more than

twice as long as the pectoral of the blind side. Body not slimy. Head

4f ; depth 3. D. 94 to lOG; A. 79 to 89; Lat. 1. 138. L. 15 inches. Coast

of California; in deep water.

(Locjiington, Proc. U. S. Nat. Mus. 1879, 88.)

460.—CYWICOGLOSSUS Bonaparte.

(Mierosiomii8 Gottscbe, preoccupied by Microstoma: Brachyprosopon Bleeker.)

(Bonaparte, Fanna Italica, 1837, fasc. xix: type Pleuronectes microstomus Don.)

This genus agrees with Glyptocephalus in the elongate body, long

fins, and numerous vertebrse, differing in the absence of the cavernous
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structure of the head. Anal spine obsolete, (zyvuo?, dog like; Ylwaaa^

tongue.)

1293. O. pacificus Lockiugton.

Olive brown, with darker blotches; fins blackish; blind side more or

less dusky. Body elongate, elliptical; snout not blunt; interorbital

space a uarrow, scaly ridge; eyes large, 3 in head; mouth very small;

teeth large and very broad, forming a continuous cutting edge on blind

side only of each jaw; about 10 teeth in lower jaw. Opercle above its

angle wholly adnate to shoulder-girdle. Dorsal and anal tins low.

Pectoral fins moderate, that of the colored side a little the longer,

about two-thirds length of head; ventrals very small. Body exces-

sively slimy in life. Head 4J; depth 2>\, D. 102; A. 85; Lat. 1. 140.

L. 12 inches. Alaska to Monterey; abundant in deep water.

(Glyptoeephalus lyacificm Lockington, Scientific Press Suppl. i, 21, April, 1879; Ghjpto-

cephalus pacijicus Lockiugton, Proc. U. S. Nat. Mus. 1879.)

46!.—ETROPUS Jordan & Gilbert.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1881, 3i>4: type Etropus crossofiis J. »S: G.)

Eyes and color on the left side. Body regularly oval, deep and

compressed. Head small; moutb very small, the teeth close-set, slen-

der and pointed, somewhat incurved, mostly on the blind side; no teeth

on vomer. Eyes small, separated by a narrow, scaleless ridge; margin

of preopercle free. "Ventrals free from anal, that of colored side in-

serted on ridge of abdomen, its base rather long. Dorsal tin beginning

above eye; caudal double truncate; anal without spine. Scales thin,

deciduous, ctenoid on left side, cycloid on blind side. Lateral line

simple, nearly straight. Size small. This genus is a])parently allied

to Citharichthys^ although the mouth is very small, {^'fo'-', abdomen;

TTou?, foot; in allusion to the insertion of the ventrals.)

129G. E. crossotBis J. & G.

Light brown, with some darker blotches; fins mottled and spotted.

Teeth in lower jsiw on both sides, in upper on blind side only. Eyes

large, separated by a narrow scaleless ridge, which extends above the

opercle; edge of preopercle and especially of opercle on blind side

fringed with white cilia. Caudal one-fourth longer than head; pectoral

of left side three-fifths head; ventral of blind side longest, inserted in

advance of the other. Head 4t; depth 2. D. 80; A. Gl ; Y. 0; Lat. 1. 08.

L. 5 inches. Coast of Louisiana and Texas to Mazatlan and Panama^

locally abundant.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1881, 364; 1882, —.)
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462.—THYRIS Goode.

(Goode, Pioc. U. S. Nat. Mus. 1880, 344: type Thyris pellucidus Goode.)

Body elongate, soft, and translucent. Head very short; mouth small,

toothless. Eyes sinistral, close together, the lower slightly advanced.

Pectorals of blind side smallest ; ventrals crowded together on median

keel of body, their bases prolonged on this keel. E.ays simple ; dorsal

beginning on the snout; caudal subsessile, almost confluent with dorsal

and anal. Scales verj^ thin, easily detached, probably cycloid. Lateral

line well marked, straight. One species known, from deep water.

{Oupcg, window, from the translucent body.)

1397. T. pellucMus Goode.

Colorless, translucent; three conspicuous dusky longitudinal lines on

left side, the middle one faintest. Two streaks on right side; eyes

black.' Body thin, pellucid, divided into three longitudinal tracts by

depressions at the bases of the rows of interspinous processes. Scales

small, thin, caducous. Head very small; eyes small, protruding, their

diameter equal to the interorbital space and half the length of the

snout; mouth small, formed as in the soles, the upper jaw somewhat

hook-shaped. Dorsal fin beginning in advance of the eye, of long,

flexible, simple, rays, the tips of which are much exserted. Pectorals

inserted far below lateral liue, that on blind side as long as orbit, the

other as long as snout; ventrals reaching- past front of anal. Head 5;

depth 3. D. 100; A. 80; P. 12 (left), 4 (right). L. 3 inches. (Goode.)

Gulf Stream, ofl" the coast of Ehode Island. Perhaps a larva of some

sx^ecies of which the mature form is as yet unknown.

(Goode, Proc. U. S. Nat. Mus. 1880, ;i44.)

463.—MOWOLEWE Goode.

(Goode, Proc. U. S. Nat. Mus. 1880, 338: type Monolene sessUicauda Goode.)

Body thin, elongate; eyes on the left side, very close together, near

the profile; mouth moderate, the length of the maxillary less than one-

third that of the head; teeth minute, in a single series, nearly equal on

both sides; no teeth on vomer or palatines. Scales rather large, ctenoid

on colored side, cycloid on blind side. Lateral line well-marked, that

of colored side strongly and angularly curved anteriorly; that of bliud

side nearly straight. Pectoral of blind side whollj^ absent; dorsal

beginning on the snout, its rays all simple. Caudal fin sessile, almost

confluent with dorsal and anal. Ventral fins normal. Gill-rakers few,

feeble. Vertebrae 13. Deex)-sea fishes, {povoq, single; wXi-^rj, arm.)
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129§. I?I. sessilicauda Goode.

Ashy brown, with (hirker brown spots; blind side white; pectoral

blackish, with traces of darker transverse bauds. Body thin, its thick-

ness not greater than the diameter of the eye ; depth 7| times the diame-

ter of the eye; head everywhere closely thatched with scales even to

the edges of the lips. Vertical fins mostly scaly. Lateral line on left

side arched, its direction lieciiliar, the curve havinj^' two angles; lateral

line on blind side nearly straight. Dorsal beginning on the snout,

highest posteriorly, its longest rays half the head; anal beginning close

to the vent. Caudal rounded. Pectoral three-fourths length of head.

Ventrals on the median line, equal. Head 5; depth 2|. D. 99 to 103;

A. 79 to 84; scales 23-92-25, 20 in the anterior curve. L. 6 inches.

Gulf Stream, off ISTewport, Ehode Island. [Goode.)

(Goode, Proc. U. S. Nat. Mus. 1880, .338.)

464.—ACIBBRUS Lac^pede.

Boles.

(Lac^p^de, Hist. Nat. des Poiss. iv, 659, 1802: type Pleiironectes achirus L,. =^ Achirus

fasciatus Li&c.^Pleuronectes lineatus L.)

Eyes and color on the right side. Body oblOng, bluntly rounded

anteriorly. Head small ; eyes small, close together, the upper eye in

advance of the lower; mouth small, somewhat turned toward the colored

side; nasal flaps present, the nostril of the blind side fringed; lip of the

colored side fringed; teeth very small, on blind side only; gill-openings

narrow; the branchiostegal region scaled. Head closely scaled every-

where, the scales on the colored side similar to those on the body, those

of the nape and chin much enlarged; scales on the blind side anteriorly,

have their pectinations more or less produced, forming cirri ; scales of

both sides extremely rough, extending on the fins. Lateral line straight,

simi>le; edge of jireopercle covered by the scales. Dorsal beginning

on the snout, low in front and thickly scaled, its rays divided; anal fin

similar, without spine; caudal fin free, convex; caudal peduncle very

short and deep; i)ectoral fin of left side wanting, that of right si«le

small or obsolete; ventral rays 3 or 4, the ventral fin of the colored side

long, connected with the anal by a membrane, {o^/j^p, without hands;

*. e., without pectoral fins.)

a. Pectoral fins both obsolete. (Achirua.)

129». A. linoatiis (L.) Ciiv.

Olive brown, usually with about G narrow vertical black cross-lines

usually not broader than pupil and with numerous black sjiots and
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clouds ; fins with dark spots, some of whieh form bars parallel with the

rays; left side white, usually more or less mottled, sometimes barred.

Form oval, the outlines regular. Eyes small, separated by a flattish

space wider than eye. A concealed spine in front of upper eye. Scales

on nape and chin 3 or 4 times size of others. Fins moderate, scaly on

both sides; caudal about as long as head. Head 3^; depth If. D.

55; A. 41; Y. 4; Lat. 1. 75. L. 6 inches. Atlantic coast, common from

Cape Cod southward ; ascending rivers.

{Pleurouectes achirus L. Syst. Nat. ed. 10, i, 268: Pleuroneotes lineatus L. Sysfc. Nat.

ed. 12, i, 458: Acliirus mollis Storer, Fish. Mass. 400: Solca achirus Giinther, iv, 476.)

Snbsp. browni (Gthr.) J. & G.

Cross-bands broader, as broad as eye; left side immaculate. Gulf of

Mexico and southward.

(Solca Irowni Giinther, iv, 477.)

465.—APHORISTIA Kanp.

(Kaup, Wiegmann's Arcliiv. 1858, 106: type Archirus ornattis Lac^p^de.)

Eyes and color on the left side. Body elongate, lanceolate in out-

line, rounded forward, tapering to a point behind, strongly compressed.

Mouth small, unsymmetrical, twisted toward the colored side; teeth

small; eyes very small, close together; snout short, not produced,

with a hook; lips conspicuous, not evidently fringed; one nostril pres-

ent, with a slight barbel, just before lower eye. Scales ctenoid, of mod-

erate size, covering the whole body nearly uniformly; edge of preop-

ercle covered by the scales; no lateral line on either side. Dorsal fin

low, beginning just behind the snout, confluent with the anal around

the tail; pectoral fins obsolete; ventral fin of colored side only pres-

ent, not continuous with the anal. Gill-openings very narrow. Warm

seas, [dwofiiaj a dearth; fo-ro?, a limb.)

1300. A. atricauda Jor. & Gilb.

Olivaceous, with very distinct dark streaks along the rows of scales,

and with numerous vertical half-bars; those above lateral line alter-

nating with those below, anteriorly, nearly meeting them behind; ver-

tical fins black posteriorly. Body oblong-lanceolate, comparatively

slender, not very blunt anteriorly. Mouth reaching to opposite the

eye; lips large; teeth small, present on both sides. Scales small, much

smaller on the head; those on blind side similar. Dorsal beginning on

the head; ventral well separated from anal. Head 5J; depth 3^. D.

100; A. 80; Lat. 1. 105. L. 5 inches. San Diego, Cal.

(Jordan & Gilbert, Proc, U. S. Nat. Mus. 1880, 23.)
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1301. A. plagriicsa (L.) J. & G.

Dark browii, with six or seven obscure darker cross-bands, and

Dumeroiis dark specks and inottling-s. forming- indistinct stripes; fins

all speckled, the caudal not <hirker than the other lins. Teeth very

small, i^resent on both sides of the jaw; eyes very small, close together,

the upper in advance, the lower Just above angle of mouth. Ventral

tin moderately developed, barely reaching anal, to which it is connected

by a low membrane. Head o; depth 3^. D. 95; A. 80; Lat. 1. 93.

South Atlantic and Gulf coast to the West Indies; abundant in sandy

bays.

(Pleiiroiiectes plagiusa Linii. Syst. Nat. : Plagima pJaginsa Gill, Cat. Fish. E. coast,

794 : Acltirus oriiatus Lac. iv, 659: Ajphorinlia oi iiata Gthr. iv, 490.)

Ordee V.-PEDICULATI.
{The Pediculate Fishes.)

Carpal bones notably elongate, forming a sort of arm, which sup-

ports the broad pectorals. Gill-oi)enings reduced to a large or small

foramen, situated in or near the axils, more or less posterior to the

pectorals. No scales. Ventral fins jugular, if present; first vertebrae

united to the cranium by a suture; epiotics united behind supraocci-

pital; elongate basal pectoral radii reduced in number; no interclavi-

cles; posttemporal broad, flat, simple; suj^erior i)haryngeals two, sim-

ilar, spatulate, with anterior stem and transverse blade; basis of

cranium simple, ^o air-duct to the swim-bladder. Anterior dorsal

reduced to a few tentacle-like, mostly isolated, spines. This group is

cousidered as a modified ott'shoot from Batrachoid or Blemiioid forms.

(Latin pediculatKs, i)rovided with a little foot or peduncle, in allusion

to the peculiar pectoral lins.)

(PediculaU Giiutlmv, iii, 176-205.)

ANALYSIS OF FAMILIES OF PEDICULATI.

a. Gill-ojH'niiifjs in or behind the lower axils of the pectorals; month larf>e, terminal.

b. Pseu(lolnanchia) present; pseudobraehia with two aetiuosts; head broad, de-

pressed LoPiiiiD/E, 124.

bh. Psendobranehia^ none; i>sendobraehia with three actinosts.

c. Ventral lins developed; pectoral members |i;eniculated, with elongate psendo-
brachia ANTEXXAKiiDyK, 125 («).

cc. Ventral fins obsolete; iiectoral members not geniculate, with moderate
psendobrachia Ceuatiid/K, 125 (/>).

aa. Gill-openings in or behind the upper axils; mouth small, usually inferior.

Maltueid^e, 12G.
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Family CXXIV.—LOPHIID^.

{The Fishing Frogs.)

Head wide, depressed, very large. Body contracted, conical, taper-

ing rapidly backward from the shoulders. Mouth exceedingly large,

terminal, opening into an enormous stomach; upper jaw protractile;

maxillary without supplementary bone; lower jaw projecting; both jaws

with very strong, unequal, cardiform teeth, some of the teeth canine-

like, most of them depressible; vomer and palatines usually with strong

teeth. Gill-openings comparatively large, in the lower axil of the -peato-

rals. PseudobranchisB j)resent. Gill-rakers none. Skin mostly smooth,

naked, with many dermal flaps about the head. Spinous dorsal of three

isolated, tentacle-like spines on the head, and three smaller ones behind,

which form a continuous fin; second dorsal moderate, similar to the anal

;

pectoral members scarcely geniculated, each with two actinosts and with

elongate pseudobrachia; ventrals jugular, I, 5, widely separated. Py-

loric coeca x>resent. A single genus, with three or more species, living

on sea-bottoms; remarkable for their great voracity.

(Pediculati part, geuus Lophius Gunther, iii, 178-182.)

466.-I.OPHIUS Liunjieus.

Fishing Frogs.

(Artedi; Linnaeus, Syst. Nat. 1758: tjiie LopMus piscatorius Li.)

Characters of the genus included above. {Lophius, the ancient name

of L. p'iscatorius, from Xocpuq^ a crest.)

13®2. li. piscalOB'iaas.

—

Fishing-frog; Monlc-fisli ; Goose-fish; AU-moutli; Bellows-

finh ; Angler.

Brownish, mottled, below white; mouth behind the hyoid bone im-

maculate
;
pectorals and caudal black at tip

;
peritoneum black. Body

depressed, tapering, scarcely longer than head. Humeral spine with

three points, of which the posterior is the longest. Head surrounded

with a fringe of barbels; top of head, in young, with many strong

spines. Anterior dorsal spine elongate, fleshy at tip. D. I-I-T, III

—

10; A. 9. L. 3 feet. Korth Atlantic, on both coasts; generally com-

mon, from North Carolina northward. A fish of singular uglmess of

appearance.

(Linn. Syst. Nat.; Giiutlier, iii, 179: Lophius amerieanus Cuv. & Val. xii, 380.)
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Family CXXV (a).—ANTENNARIID^.
{The Frog-fislies.)

Head and body more or less compressed. Mouth vertical or very

oblique; lower jaw jirojecting; jaws with cardiform teeth; i)remaxilla-

ries i)rotractile. Cirill-openiugs small, pore-like, in or behind the lower

axils of the pectorals. No pseudobranchitc. Skin naked, smooth, or

l)rickly. Pectoral members forming an elbow-like angle. Pseudo-

brachia long, with three actinosts. Ventral fins present, jugular, near

together. Spinous dorsal of one to three separated, tentacle-like spines

;

soft dorsal long, larger than anal. Pyloric cceca none. Genera about 5;

species nearly 40. Inhabitants of tropical seas, "living on floating sea-

weed, and enabled, by filling the capacious stomach with air, to sustain

themselves on the surface of the water" ; therefore, widely dispersed

by currents in tlie sea.

{Pedimlati pt. GUuther, iii, 182-200.)

a. Head compressed; a rostral spine or teutacle, followed by two larger spines; pala-

tine teeth developed.

h. Dorsal spines disconnected Antennarius, 467.

art. Head cuboid; a single rostral spine or tentacle; soft dorsal low. ..Chauxax, 468.

467.—A]VTEI\NAKIIIS Lac^pMe.

( Ch ironcctes Cu v.

)

(Commerson; Laccpede, Hist. Nat. Poiss. i, 421, 1793: type Antennarius chironectes

Couiinerson.)

Body oblong, compressed, very deep through the occipital region,

tapering behind ; breast tumid. Mouth rather large, more or less

o.blique, or even vertical ; cardiform teeth on jaws, vomer, and pala-

tines. Eye small. Skin smooth, granular or spinous, with numerous

fleshy slips. First dorsal spine developed as a small rostral tentacle;

second and third dorsal spines strong, covered with skin, with nu-

merous fleshy filaments; soft dorsal high and long; anal short and

deep; caudal fin rounded; pectoral fins moderate, with a more or less

slender wrist, at the lower posterior angte of wliicli are the very small

gill-openings; ventral fins well developed. Fantastic-looking fishes;

very numerous in warm seas. (Latin antenna^ a feeler or tentacle.)

rt. Ventral fins long; .skin smooth or nearly so ; mouth oblique. {Ptcro2)Iir!/noideii* GUI.)

1J503. A. lii<^ai-HO (L.) .1. &. a.—Monsc-fish; Toad-fi>ih.

Yellowish, marbled with brown; 3 dark bands radiating from eye;

* Fterophrync Gill, Proc. Acad. Nat. Sci. Phila. 1803, 90: type Chironectes ioufjaiftvillei

C. & v.; preoccupied as Pterophri/ntts: PterophripwidcH Gill, Proc. U. S. Nat. Mus.

l:<7e', 216. (Ttrrpoy, wing; (ppvvTf, toad; EiSui, resemblance.) This geuus is per-

bup.^ worthy of retention.
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vertical fins barred with brown ; belly and sides with small white

spots. Skin of head and body, as well as dorsal tins, with fleshy tags,

which are most numerous on the dorsal spines and abdomen. Wrist

slender; ventrals large, nearly half as long as head. Dorsal and anal

with the posterior rays not adnate to caudal peduncle. Head 2:^;

depth 1|. r>. III-14; A. 7; V. 5. Tropical parts of the Atlantic;

abundant on our Gulf coast and occasional northward.

(Lophius histrio Linn. Syst. Nat. ed. 10, 237: Cldronectes la'dgatus CnY. Mem. Mns.

iii, 123: Antennarius marrnoratus Giintlier, in, lb5: rteropliryne histrio Gill, Proc. U. S.

Nat. Mus. i, 216, 1878.)

aa. Ventral fins short ; skin spinous; mouth vertical. {Antennarius.)

1304. A. aneiulattas Gill.

Fawn-color, lighter below; many black spots ocellated with white

both on the body and fins; body with several pink areas, one of which

forms a triangular saddle in front of the dorsal and another a broad

ring around the base of the caudal fin ; augles of mouth with a pink

spot. Mouth large, vertical. First dorsal spine slender and straight,

terminating in three simple tentacles; third dorsal spine partly im-

bedded in the skin; wrists and pectorals widened; ventrals short.

Skin covered with bifld'spiues. (GUI.) Garden Key, Florida.

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 92.;

1303. A. pBeMroisSatBaaBoMMS Gill.

Brown, marbled with lighter, and with scattered black dots; each

side with three large black spots ocelhited with brownish; one on

dorsal near its base, a second immediately below it on the sides, and a

third in the middle of the caudal tin ; mouth behind tongue black, with

yellow- lines. Skin covered with minute bifurcated spines. First dor-

sal spine terminating in a fringed lobe; second spine longer than the

first, its membrane extending nearly to the base of the third spine,

the latter nearly free. {GUI.) Key West, Florida.

(Gill, Proc. Acad. Nat. Sci. Phila. 1863, 92.)

46§.—CMAUI^AX Lowe.

(Lowe, Trans. Zool. Soc. Lond. iii, 339, 1846: tyjieChaunaxinvtus Lowe.)

Head very large, depressed, cuboid. Mouth large, subvertical; jaws

aiul palate with cardiform teeth. Skin with minute spines. Spinous

dorsal reduced to a small tentacle above the snout; soft dorsal mod-

erate, low; anal short. Muciferous channels conspicuous. Atlantic.

{'^auva^y one who gai)es.)
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1306. C. pictus Lowe.

Bright orange above; sides rosy; fins vermilion. Eostral tentacle

short, iiedicolhite; muciferous channels, appearing as chain-like roAvs

of pits. Head 1^: depth 5i. D. I-ll; A. o; P. 11; V. 4; C. 7. Deep

sea; taken at Madeira and off the coast of Rhode Island.

(Lowe, Traus. Zool. Soc. Loud, iii, 'S-VJ, 134G; Guiither, iii, "^00; Goode, Proc. U. S.

Nat. Mus. 1860, 470.)

Family CXXV (6).—CERATIID.E.

Head and body compressed. Mouth terminal, more or less oblique.

Gill-openings small, in the lower part of the axils. No pseadobranchite.

Spinous dorsal represented by one or more tentacles. Pectoral mem-

bers not geniculated, with short pseudobrachia and three actinosts.

No ventral fins. Fishes of the open seas, usually inhabiting consid-

erable dei)ths; about 6 genera and 7 or 8 species known. All are

uniform blackish in color.

(Pediculail, geuus Ceratias, Guuthcr, iii, 205: Ceratikkv Gill, Proc. U. S. Nat. Mus.

1878, 21G.)

a. Month moderate.

b. Gill-arclies unaiined; gills 2| pairs.

c. Cleft of mouth nearly vertical; skiu prickly.

d. Second dorsal spine developed Ceratias, 4(i9.

dd. Second dorsal spine obsolete Maxcalias, 470.

cc. Cleft of mouth nearly horizontal; skiu smooth; second dorsal spine developed.

OxinoDES, 471.

ib. Gill-arches armed with dentigerous tubercles; gills in | 24^ pairs; skin with

scattered tubercles; second dorsal spiue obsolete Himantox,ophus, 472.

469.—CERATIAS Kroyer.

(Kroyer, Naturhist. Tidsskrift. 2 r:ekke, i, 0:59, 1844: type Ceralias holbiilH Kroyer.)

Head and body much c()ni[)ressed and elevated, covered with ])rickly

skin. Mouth wide, its cleft nearly vertical; teeth in Jaws conic, mov-

able, of moderate size; no teeth on vomer or palatines. Gills 2^; gill-

arches unarmed. Spinous dorsal reduced to two spines, one on the

head, the other on the ba(;k, the basal element of the second spine

exserted ; soft dorsal and anal short
;
pectorals very short, broad, of

about 20 rays. Pyloric coeca 2, small. Skeleton soft, fibrou.s. Green-

land. {/.tf>uT'.o<, one that has horns.)

1307. C hoBBstiiai KWiyer.

Black. Caudal fin very long, lanceolate, longer than the trunk (ex-

clusive of head). Cephalic spine reaching, whien depressed, beyond
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base of caudal ; membrane behind dorsal and anal extending nearly to

base of caudal. D. I, I, 4; A. 4; G. 8; P. 19. Greenland.

(Kroyer. Naturh. Tidsskr. 1844, G39; Gunther, iii, 205.)

470.—MA1VCAI.IAS Gill.

(Gill, Proc. U. S. Nat. Mus. i, 227, 1878: type Ceratias nrmwscojms Murray.

General cLaracters of Ceratias, but with the spinous dorsal reduced to

a rostral spine, and two fleshy claviform tubercles behind it. Pectoral

fins narrow, with about 10 slender rays. (Latin mancus, defective, " with

a quasi diminutive termination to correspond with Ceratias.''^)

13®§. M. MraiaoscopEas (Murray) Gill.

Uniform black. Anterior spine of first dorsal produced in a long-

filament, ending in a i^ear-shaped bulb, terminating in a semi-trans-

parent whitish spot, this spine originating on posterior j)art of head,

and reaching, when depressed, nearly to the tip of tail; far behind this

are tM^o short, fleshy tubercles, lying in a depression in front of second

dorsal. Teeth moderate, depressible. Skin everywhere with minute,

imbedded conical si)ines. Eyes very small, placed high on the middle

of th€ head. D. 1-3 or 4; A. 4; C. 8; P. 10. (Murray.) Deep seas;

taken at Madeira and off the coast of Southern ISTew England.

(Ccrafias nranoscopus Murray, inWyville Thonipsou, The Atlantic, ii, 67, 1878; Gill,

1. c. 228; Goode, Proc. U. S. Nat. Mus. 1880, 469.)

471.—ONSROOES Liitken.

{Oneirodes Liitken, Overs. Kong. Dansk. Vidensk. Selsk. Forliandl. 1871, 56: type

Oncirodes eschrichtii Liitken.)

Head and body compressed, oval, covered with smooth skin. Mouth

moderate, almost horizontal; vomer with teeth. Gill arches unarmed;

gills in 2J pairs. Spinous dorsal represented by a rostral spine, the

basal element of which is procumbent and subcutaneous, and a second

spine about midway between the rostral spine and the soft dorsal.

Greenland. (o'ysj/jwJr^c, dream-like, in allusion to the small, almost

covered, eyes.)

1309. O. escliricBiti Liitken.

Black; terminal half of the bulb of the cephalic spine whitish.

Cephalic spine with a bulbous termination, surmounted by slender

filaments, in several transverse rows. Caudal fin shorter than trunk,

without head. D. II-4. Deep sea, off Greenland. {GUI.)

(Liitken, Dansk. Vidensk. Sclsk. Forh. 1871, 57; Gill, Proc. U. S. Nat. Mus. 1878,

218.)



120. GADID^ LOTA. 801

erate size; cliin with a barbel; jaws with bauds of villiform teeth;

vomer and palatines toothless. Dorsals 2; anal fin single, not notched;

ventral fins with 5 rays, the outer rays filamentous; caudal rounded,

slender, free; brauchiostegals 7. (A diminutive of Phycis.)

1234. P. dalWD^kii Kanp.

Color unifonu brownish; pectoral and anal whitish; axil of pectoral,

chin, and belly blackish; inside of mouth white. Head broad, de-

pressed; cleft of mouth oblique; maxillary extending beyond vertical

from pupil; interorbital space flat, its width rather less than vertical

diameter of orbit; a concealed spine on each side of nape. Height of

first dorsal equalling half length of head; second dorsal somewhat

lower, nearly uniform in height; anal similar to second dorsal, but

lower; pectorals two-thirds length of head; filamentous ventral ray

not reaching anal. Eleven series of scales betweeen anterior dorsal

and lateral line. Head 4 in length; depth 5^. D. 7-67; A. 69; V. 5.

{GilntJier.) Madeira; lately taken in deep water off the coast of Massa-

chusetts.

(Kaup, Wiegm. Arch. 1858, 88; Giintlier, iv, 348.)

440.—MOLiVA Nilssou.

Lings.

(Nilsson, Skandinav. Fauna, 1832, iv, 57.i: type Gadus molca L.

)

Body elongate, covered with very. small scales. Chin with a barbel;

lower jaw included; bands of teeth on jaws and vomer; lower jaw with

large canines which are arrow-shaped and movable; vomer with a curved

series of canines, mixed with small teeth, these mostly fixed; no teeth

on palatines. Gill-membranes broadly united. Two dorsal fins, both

well developed; one anal fin; ventrals of several rays. Northern seas.

(An old name of M. viilgaris.)

1335. RI. vuSgai'is Fleming.

—

Ling.

Barbel longer than eye; a short barbel at the nostril; eye as wide

as interorbital space. 13.15-66; A. 62; V. 6; vertebra} 27 + 37. {Qiin-

ther.) Greenland and Northern Europe.

{Gadus violva L. Syst. Nat. ; Fleming, Brit. Anim. 192; Giinther, iv, 361.)

441.—L.OTA Cuvier.

Burbots.

(Cuvier, Ri'^gno Anim. ii, 1817: type Gadus lota L. :=Lota vulgaris Jcnjns.)

Body long and low, compressed behind. Head small, depressed,

Bull. Nat. Mus. No. 16 51
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rather broad; anterior nostrils each with a small barbel; chin with a

long barbel ; snout and lower parts of head naked ; mouth moderate,

the lower jaw included; both jaws with broad bands of equal, villiform

teeth, vomer with a broad, crescent-shaped band of similar teeth; no

teeth on palatines. Gill-openings wide, the membrane somewhat con-

nected, free from the isthmus. Scales very small, imbedded ; vertical

fins scaly. Dorsal fins two, the first short, the second long, similar to

the anal; caudal rounded, its outer ra^s procurrent; ventrals of several

rays. One species, living in fresh waters of northern regions. {Lota,

the ancient name.)

1230. lu. maculosa. (Le S.) C. & V.

—

Burhot; LaTce Lawyer ; Ling.

Dark olive, thickly marbled and reticulated with blackish
;
yellowish

or dusky beneath; young often sharply marked, the adult becoming

dull-grayish; vertical fins with dusky margins. Maxillary reaching to

posterior margin of eye; barbel longer than the very small eye; pec-

toral If in head; ventrals reaching half way to vent. Head 4§; depth

6. D. 13-7G; A. 68; V. 7; vertebrtB 21+38; coeca 30. L. 2 feet. New
England and Great Lake region, north to the Arctic seas; abundant

northward; also (var. vulgaris) throughout Northern Europe and Asia.

( Gadus lota L. Syst. Nat. : Gadus maculosus Le Sueur, Journ. Acad. Nat. Sci. Phila.

i, 83, 1873: Lota compressa, inornata, and maculosa Dekay, New l''ork Fauua, Fish. 1842,

283-285: Lota vulgaris Jenyns, Manual Brit. Vert. 448: Lota vulgaris Giinther, iv, 359.)

442.—BROSMIUS Cuvier.

Cusls.

(Cuvier, R^gue Auim. ii, 1817: type Gadus brosme Muller.)

Body moderately elongate, covered with very small scales. Mouth

rather large, with teeth in the jaws, vomer, and ijalatines, some of

those on the vomer and palatines enlarged; chin with a barbel;

branchiostegals 7. Dorsal fin single, continuous, not elevated; anal

fin similar, but shorter; caudal fin rounded; ventral fins several-rayed.

Fishes of the Northern seas. (A latinization of the vernacular name

hrosme.)

1237. B. brosme (Muller) White.— Ciisit.

Brownish, mottled; young uniform dark slate-color, or with trans-

verse yellow bands; vertical fins bordered with blackish, and with a

white edge. Head flattened above; upper jaw slightly longer than

lower; mouth large, oblique,; maxillary reaching beyond orbit. Head
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4^5 depth 5J. D. 98; A. 71. {Storcr.) Polar regions, south to Cape

Cod and Denmark.
(Cradus hroame Miiller, Prodr. Zool. Dan. 41, 177(1: Oadus hrosme P'abr. Faun. Grcenl.

1-10 ; Urosiniiis flarcsccns Giintlier, iv, :}()9: Brosmius flavescevs Storer, Fish. Mass. 368:

liroamius hrosme Giiutlier, iv, 3G9: Bi-o.smiu9 vulgaris Dckay, New York Fauna, Fish.

^89.)

443.—GADUS Linnaeus.

Cod-Jishes.

(Artedi ; Linn.TUS, Syst. Nat. : type Gadus callarias or morrliua L.)

Body moderately elongate, compressed and tapering behind. Scales

very small; lateral line present. Head narrowed anteriorly; mouth

moderate or large; chin witli a barbel, which is sometimes minute;

teeth cardiform, subequal, or with those of one series more or less en-

larged; vomer with teeth; none on the palatines. Dorsal fins three,

Avell separated; anal fins two; ventral fins well developed, of about

seven rays. Species of the Northern Seas; highly valued as food.

{Gadus, the Latin name, akin to the English word Cod.)

a. Lower jaw included; barbel well developed.

h. Vent below second dorsal; species of large size,

c. Lateral line black; mouth small, the maxillary not reaching eye. {Mclano-

grammus* Gill.)

123§. G. aDgBfifiniiMS Ij.—Haddock.

Dark gray above, whitish below; lateral line black; a large dark

blotch above the j)ectorals; dorsals and caudal dusky. Snout long

and narrow, overlapping the small mouth; maxillary barely reach-

ing front of orbit; teeth subequal, large, in a cardiform band in upper

jaw; in a single series on lower jaw and on vomer; occiput carinated ; a

ridge extending backward from each orbit; eye very large, two-thirds

length of snout, 4 in head. Anterior rays of first dorsal elevated,

three fourths length of head, the fin pointed, higher than second and

third dorsals; caudal lunate; vent below front of second dorsal. The

skull in this species is more depressed than in Gadus callarias, broader,

and thinner in texture; occipital crest exceedingly high, raucli higher

than in Gadus, the wing-like projections at its base anteriorly spread-

ing widely, raised above the surface of the skull. Head 3f ; depth 4J.

D. 15-24-21; A. 23-21. North Atlantic, on both coasts; an important

food-fish, reaching a considerable size.

{Gadus uglifinus Liuna;u8, Syst. Nat.: Gadus aglifinus Gunther, iv, 332: Melanogrum-

vius a;glifi)ius Gill, Proc. Acad. Nat. Sci. Phila. 18G3, 237.)

* Gill, Proc. Acad. Nat. Sci. Phila. 1863, 237 : type Gadus ceglifmus L. (//e'AaS, black;

ypamn), line.)
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cc. Lateral line pale ; mouth rather large, the maxillary reaching past front of eye.

d. VertebrsB normal. (Gadiis.)

1339. G. callarias 'L.—Common Cod-fish.

Greenish or browuish, subject to many variations, sometimes yellow-

ish or reddish; back and sides with numerous rounded brownish spots;

lateral line pale; fins dark. Head large, but varying much in size;

maxillary about reaching middle of orbit; occipital keel not greatly

developed; teeth strong, cardiform, in narrow bands, those of the outer

row in the upper jaw, and of the inner row in the lower jaw, somewhat

enlarged. Eye moderate, about half length of snout. First dorsal

little elevated, its height about half length of head; vent under front

of second dorsal; caudal slightly emarginate; pectorals half length of

head. Head 3J to 4^; depth about 4. D. 14-21-19; A. 20-18. North-

ern Seas, south to Virginia, Oregon, and Japan, one of the most impor-

tant of all food-fishes. The fish of the Pacific Ocean (var. macrocephalus)

is said to have the air-bladder ("sounds") smaller; it is wholly similar

externally. The Greenland form (var. ogac) is very dark, with slender

caudal peduncle, longer barbel, larger eye, broader interorbital space,

longer pectorals, and more advanced ventrals. Great variations occur

in size of head and in color among individuals from different regions.

{Gadus callarias et morrhiia Linu. Syst. Nat.; Giiuther, iv, 328: Morrhua americana

Storer, Hist. Fish. Mass. 843: Gadus macrocephalus Tiles, Mem. Acad. Sci. St. Petersb.

ii, 360, 1810: Gadus macrocephalus Giiather, iv, 330: Gadus ogak Richardson, F. B. A.

Fish. 246: Gadus ogac Bean, Bull. U. S. Nat. Mus. xv, 110: Gadus auratus Coi^e, Proc.

Am. Philos. Soc. Phila. 1873.)

dd. Vertehr^e peculiarly modified, somewhat as in Merlucius. {Tilesia* Swainson.)

13i0. G. gracilis Tiles.

Dusky bluish above, yellowish white below, without spots. Form of

a haddock, the body subterete, compressed, the belly prominent. Head

oblong, the snout rounded and depressed; upper jaw longer and broader

than lower; barbel moderate; outer teeth setaceous; eye large. Scales

very small, little imbricated. First dorsal subtriangular; second dor-

sal lower; third qbtusely triangular; pectorals large; ventrals with the

second ray produced; caudal equal. Head 4^; depth 4-Jr. D. 14-17-19;

A. 21-20; P. 19; V. C; B. 6. {Pallas.) Alaska to Japan. An insuffi-

ciently-described species, which, accoitling to Dr. Bean, who has lately

obtained it in Bering's Sea, is very distinct from the other members of

the genus. It differs from Gadus callarias in the structure of its ver-

* Swainson, Nat. Hist. Fish. etc. 1839, 300: type Gadus gracilis Tiles. (Dedicated

to William Theophilus Tilesius.)
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tebrffi, resembling the structure found in 2Ierlueius. This diliereuce, in

Dr. Bean's opinion, may necessitate the revival of the genus Tilesia of

Swainson.

{GaduH (jracUiti Tilcsius, Mem. Acad. Imp. St. Petersb. ii, 3.j4, 1810: Gadas ivachna

PalLas, Zoogr. Eoss.-Asiat. iii, 182, 1811: Tilesia gracilis Swainsou, 1. c. : Tilesia gracilis

Beau, Proc. U. S. Nat. Mus. 1881, 243).

l)h. Veut in frout of second dorsal; species of small size. {Microgadus* Gill.)

1241. G. proximus Grd.

—

Tom-cod.

Olivaceous above, pale, or slightly translucent, white below; dorsal

fins dusky, paler at base; first anal, and ventrals uucolored; second

anal dusted with dark points. Head long, convex above, somewhat

compressed, with vertical sides; eye moderate, about 5 in head; mouth

rather large; maxillary reaching to below pupil; barbel small; teeth

in each jaw in a band, the outer row a little enlarged. Gill-membranes

a little connected, free from the isthmus. First dorsal highest, some-

what falcate, its height three-fifths length of head; first aoal longer

and higher than second; pectorals moderate, reaching anal; ventrals

filamentous, scarcely reaching anal; caudal slightly emarginate. Lat-

eral line very distinct, wavy, high anteriorly, slightly interrupted j)os-

teriorly. Vent below first dorsal. Head 4; depth 4§. D. 14-18-19;

A. 21-21; V. 6 or 7. L. 1 foot. Monterey to Alaska ; abundant; a

food-fish of some importance.

The Tom-cods {Microgadus) differ considerably from the true cods

{Gadas) in the structure of the cranium. The following is Professor

Gill's account of the skull of G. liroximus^ the italicised i)ortions indi-

cating the differences from Gadus callarias:

"The cranium is proportionally broader towards the front and less

flattened, while the brain-case is flattened below, decidedly sicollen on

each side of a dei)ressed sphenoidal groove^ and has an ovate cardi-

form shape; the jmraoccipital or epiotic is not produced into an angle

behin<l, but is obtusely rounded, and its posterior or outwardlif-descend-

ing ridge blunt; the opisthotic is well developed, oblong, and with its

re-entering angle high up, and, on a line with it, the surface is divided

into two parts—a narrow and flattened one, and a lower expanded

one, much swollen; the alisphenoid or i)ro-otic is oblong, acutely emar-

ginate in front, swollen from the region of the high anterior sinus,

and above a little produced forwards; the gv^-At frontal is a little longer

*Gill, Proc. Acad. Nat. Sci. Phila. 1865, 69: type Gadua proximus Grd. {juiupo?,

small; yadug, Gadus.)
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than broad, with siipraoccipital crest continued forwards on the bone,

and near the front exj)anded upwards, and with the expanded portion

behind dividing into narrow lateral wings; the lateral testiform ridges

of the frontal are continued forwards and curved outwards towards the

antero-lateral angles; the anterior frontals are mostly covered in front

by the great frontal, and are much developed in the direction of the

antero-lateral angles, the inferior expanded axillary portion being very

narrow; the nasal has a rounded ridge in front, continued well below,

and its posterior crest is laminar and trenchant."

{Gadns proxbnus Grd. Proc. Acad. Nat. Sci. Pliila. 1854, 141, aufl in U. S. Pac. R. R.

Surv. 142: Morrhua califo'rnica Ayres, Proc. Cal. Acad. Nat. Sci. 1854, 9: Gudus califor-

nicus Giinther, iv, 332: Microyadus lyroximus G\\\.)

1342. Cr. tonicod WaXh.—Toin-cod; Frost-fish.

Olive brown, distinctly blotched and spotted with darker, lighter on

the belly; more opaque than in G. proximus ; back and sides profusely

punctulate; dorsals and caudal blotched with darker; anals coarsely

punctulate anteriorly, colorless posteriorly; ventrals and pectorals

duskj^. Snout rounded, less produced than in G. proximus; mouth

short; maxillary 2^ in head, reaching pupil; eye large, 3| in head;

barbel small; i^ectorals reaching vent; ventrals filamentous, not reach-

ing vent. Vent under interval between first and second dorsals.

Head 3§ ; depth 5. D. 13-17-18 ; A. 20-17. L. 11 feet. Virginia to

Labrador; common northward.

(Gadas torn-cod Walbaum, Artedi, Pise. 1792, 133: Morrhua pruinosa Storer, Fish.

Mass. 357: Gadas iomcodus Giintlier, iv, 331: MicrOyadus tomcodus Gill.)

aa. Lower jaw projecting; barbel small, sometimes obsolete.

e. Upper jaw with its teeth snbequal. {PoUachius Nilss.*)

1243. €r. virens lu.—Pollaclc; Coal-fish; Green Cod.

Greenish browm above; sides and below somew^hat silvery; lateral

line pale; tins mostly pale; sometimes a black spot in the axil. Body
rather elongate, compressed ; snout sharp and conic ; mouth rather

small, oblique; maxillary reaching beyond front of orbit; lower jaw
slightly the longer; teeth in the upper jaw nearly equal, the outer

series not being especially enlarged; barbel rudimentary or obsolete.

Gill-membranes considerably united, free from isthmus. Vent under

first dorsal. Caudal fin Innate. Pectorals short, scarcely reaching

*Nilssou; Bonaparte, Catologo Metodico, 1846, 45: type Gadus pollacMus L.
{TtoXXafix, many-fashioned; an old name, with no obvious application; perhaps
merely a latinized form of the common name.)
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anal; ventrals short. Head 4; depth 4i. D. 13-22-20; A. 25-20; Lat.

1. about 150; vertebrae 54. North Atlantic; common northward on

both coasts.

(Gadus virens and G. carhonar'uis Linn. Syst. Nut. : Merlangus purpureus Storer, Fish.

Mass. 35«: Gadun vinim Giinther, iv, 339: FoUacldus carbonariun Gill.)

1244. O. cIialcoga'siBBisnias Pallas.

Blackish above, with silvery luster; everywhere punctulate wath

black; fins also punctulate; ventrals and first anal pale. Snout conic,

sharp, rounded in profile; mouth oblique; maxillary reaching middle

of x>upil ; chin with a minute barbel ; teeth small, those of the outer

row above slightly enlarged; eye large, wider than the flat interorbital

space, 4 in head. Gill-membranes somewhat united, the j^osterior out-

line deeply eraarginate; vent under interspace between first and sec-

ond dorsal; first dorsal higher than the others, the second lowest;

ventrals filamentous, reaching two-thirds distance to vent; pectorals

long, reaching past front of anal; caudal somewhat concave. Head

4; depth 5. D. 12-17-18; A. 18-18; Y. 7. North Pacific, south to

Monterey.

(Gadus chalcogrammus Pallas, Zoogr. Ross.-Asiat. iii, 198, 1811-1831: Gadus perisco-

pus Cope, Proc. Amer. Phil. Soc. Phila. 1873: Gadus chalcogrammus Giiutlier, iv, 340.)

ee. Upper jaw with an outer series of rather larger teeth. {Borcogadus* Giiuther.)

1245. O. saida Lepechin.

Brownish above, silvery below; head, body, and fins minutely dotted

with black; the dorsals and pectoral almost entirely black, as is the

lower half of the anal fins; lateral line pale. Barbel minute or absent;

teeth extremely minute, sharp, those in the outer series a trifle larger;

snout longer than eye, which is equal to interorbital space, and about

one-fourth head; body elongate; tail slender; caudal deeply forked,

the upper lobe the longer; ventrals long, 1^ in head; pectorals Ih)

vent below front of second dorsal. Scales very minute, non-imbricate.

Head 3|; depth 5 J. D. 13-15-21; A. 10-21. [Collett) Greenland to

Alaska and Russia.

(Gadus saida Lepechin, Nov. Comm. Acad. Scient. Petrop. 1774, 512: Gadus saida

Giinther, iv, 337; Collett, Norske Nord-IIavs Exp. 1880, 126: Merlangus polaris Sa-

bine, Ai»p. Parry's Voyage, ccxi, 1824: Gadus fahricii Rich. Fauna Bor.-Amer. iii, 245:

Gadus fahridi Giinther, iv, 336: Boreogadus polaris Gill, Proc. Acad. Nat. Sci. Phila.

1863, 233: Boreogadus saida Bean, Bull. U. S. Nat. Mns. iv, 108: ^ Gadus pggmaus Pal-

las, Zoogr. Ross.-Asiat. iii, 190, 1811: Gadus agilis'Ri.Ank. Kgl. D. Vid. Selsk, 1838, 126:

^ Gadus glacialis Peters, Nord-Pol Exp. ii, 172, 1874.)

*GUnther, Cat, Fish. Brit, Mns. iv, 336, 1862: type Gadus fahricii Rich, {fiopeoi,

northern; Gadus,)
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444.—HYPSICOMETES Goode.

(Goode, Proc. U. S. Nat. Mus. 1880, 347: type Hypsicometes goMoides Goode.)

Body elongate, covered with large scales; mouth rather small, hori-

zontal, the lower jaw much projecting; 2 or 3 rows of feeble teeth on

jaws and vomer; none on j)alatines. Eyes large, superior, near to-

gether. No barbel ; no pseudobranchioe. Caudal fin separate ; 2 dor-

sal fins, the first of a few long rays, the second with a longer base,

entire, and similar to the anal; ventrals well developed, each of G rays.

Deep-sea fishes. (S'/'j', in deej) water; zw,a^'r7;<r, dweller.)

1346. H. g^oMoidcs Goode.

Color grayish, clouded with darker; belly pale; a large dark blotch

at base of upper rays of caudal. Head rather broad and depressed,

its width about equal to greatest depth of body; maxillary reaching

front of orbit; snout broad, rounded, as long as eye. Caudal truncate;

longest rays of first dorsal as long as the snout; ventrals wide apart,

with broad bases, inserted far in advance of the pectorals. Head 3

;

depth 8. D. 6-17; A. 16; V. 6; Lat. 1. 58. L. 2 inches. Gulf Stream,

off the coast of Ehode Island. {Goode.)

(Goode, Proc. U. S. Nat. Mus. iii, 348, 1880.)

445.—MERLiUCIUS Rafinesque.

Hales. .

(Rafinesqne, Caratteri di Alcuni Niiovi Gcneri, etc. 1810,26: type Gadus merluciu8'L.\

Body elongate, covered with small deciduous scales. Head slender,

conical, the snout long, depressed; a well-defined, oblong, triangular

excavation at the forehead, bounded by the ridges on the separated

frontal bones; these ridges converge backwards into the low occipital

crest; eye rather large; edge of preopercle free; preopercle with a

channel behind its crest, crossed by short radiating ridges; mouth

large, oblique; maxillaries extending to opposite the eyes; lower jaw

longest; no barbels; jaws with slender teeth, of various sizes, in about

2 series, those of the inner row longer and movable; vomer with sim-

ilar teeth; i)al'atines toothless. Branchiostegals 7. Gill rakers long;

gill-membranes not united. Dorsal fins 2, well separated, the first

short, the second long, with a deep eraargination : anal emarginate,

similar to second dorsal; ventral fins well developed, with about 7

rays; vertebrae peculiarly modified, the neural spines well developed

and wedged into one another j frontal bone double and the skull oth-
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erwise peculiar in several respects. Species several, very similar.

Large, voracious fishes, little valued as food. {Merlucius, the ancient

name, meaniug "Sea-Pike.")

1247. M. biligiearis (Mitch.) Gill.—Hake.

Grayish, darker above, dull silvery below; axil and edge of pectoral

somewhat blackish; inside of opercle dusky silvery; inside of mouth

dusky bluish; i)eritoneum nearly black. Top of head with the W-
shaped ridges very conspicuous; eye shorter than snout, and less

than interorbital width; maxillary reaching posterior border of pupil;

teeth not very large, smaller than in M. smiridus. Scales larger than

in other species; pectorals and ventrals long, the latter reaching three-

fourths distance to vent, their length about three-fifths that of head.

Head S^; depth G^. D. 13-41; A. 40; Lat. 1. 100-110. Coasts of New

England and northward; rather common.

(Stomodon iilinearis Mitchill, Kept. Fish. N. Y. 7, 1814 : Gadus alUdiis Mitchill, Journ.

Acad. Nat. Sei. Phila. i^409: Merlucius albidtis Storer, Hist. Fish. Mass. 303; Goode &,

Beau, Bull. Essex Inst, xi, 9.)

134S. Mo saaiio'ldus Raf.

—

European Halce.

Dusky above, silvery below; dorsal, caudal, and distal i)art of pec-

toral blackish; inside of opercle black; inside of mouth black poste-

riorly, pale in front; j)eritoneum black. Ventrals a little more than

half head; teeth very long. Head large, 3^; depth G^. D. 10-36; A.

36; vert. 25 + 26; Lat. 1. 150. Coasts of Europe; abundant; straying

to Greenland. Here described from specimens taken at Genoa. The

identity of the northern species with M. smiridus is perhaps uncertain.

(Gadiis merlticciits L. Syst. Nat. ; Rafinesque, Caratteri di Alcnni Nnovi Geiieri, 1810,

28: Merlucius vuhjaris Fleming, Brit. Auim. 193: Merlucius vulgaris Giiuther, iv, 344:

Epicopus gayi Giiuther, ii, 248.)

1249. M. productUS (Ayres) Gill.

—

Merluccio.

Silver gray; head dusted with coarse black dots; inside of month and

opercle jet black; peritoneum silvery, with black specks. Head with

the W-shaped ridges less strongly marked; maxillary reaching center

of pu[)il; eye large; pectorals long and narrow, reaching vent; ventrals

much smaller than in M. bilinear is, reaching half way to vent; their

length about f that of head ; caudal somewhat forked. Scales quite

small, deciduous. Teeth moderate. Head 3f; depth 7. D. 11-41; A.

43 ; V. 7. Lat. 1. 136. L. 3 feet. Pacific coast, from Santa Barbara

northward; abundant.

{Merlaiigus productus Ayres, Proc. Cal. Acad. Nat. Sci. 1855, 64: Homalopomus troxv-

hridgii Girard, Proc. Acad. Nat. Sci. Phila. 185G, 132: Gadus pj-oductus GilntlmT, iv, 338j

GUI, Proc. Acad. Nat. Sci. Phila. 1863, 247.)



810 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY—IV,

446.—CHIASMODON Johnson,

(Jolinson, Proc. Zool. Soc. Loud. 1883, 408: type Chiasmodon niger Johnson.)

Body elongate, compressed, and tapering posteriorly, naked ; belly

pendent, its walls membranaceous, capable of great dilation. Moutli

very large; lower jaw longer than upper, without barbel; both jaws

with two series of large, pointed teeth, some of the anterior being very

large and movable; vomerine teetli none; palatines with teeth similar

to those in the jaws. Gills 4. No pseudobranchice. Gill-openings

very wide, the membranes joined to the isthmus for a short distance.

Dorsal fins two; anal single; ventrals inserted below pectorals, each of

five soft rays. Tail not isocercal, truncate at base of caudal. Caudal

forked, free from dorsal and anal. Singnlar fishes of the deep sea, re-

markable for their ability to swallow fishes of many times their own

size by means of the great distensibility of the walls of the body. The

position of this genus in the family Gadidce is doubtful, [yidap.a^ a mark

of the form of the letter X; o(Jwv, tooth; the two anterior canines cross-

ing each other when dei)ressed.)

1350. C. BBSg-er Johnson.

Entirely black. Head compressed, elongate, the crown flat, its depth

less than half its length; maxillary reaching angle of preopercle ; both

jaws armed with long, pointed, wide-set teeth, nearly all of which are

movable; two anterior teethof upper jaw very long, crossing each other

when depressed; three anterior pairs of teeth in lower jaw likewise pro-

longed, the third pair the longest; palatines with a longer, fixed tooth

in front. Eye moderate, above the anterior part of maxillary, 4J in

head, shorter than snout, as wide as interorbital space. Lateral line in

a longitudinal groove. First dorsal of slender rays, its base 2J in that

of second dorsal; anal commencing behind second dorsal, its anterior

rays without connection with vertebral column; posterior rays of anal

and dorsal very feeble; pectoral as long as head without snout; ven-

tral half as long as pectoral. Head 3^. D. 11-28; A, 27; P. 13; V. 5.

L. 12 inches. {Giinther.) Deep seas; taken at Madeira and off the

coast of Massachusetts.

(Johnson, 1, c. 408: Chiasmodiis niger Guuther, v, 435.)

Family CXXI.—MACRURID^.

{TJie Grenadiers.)

Body elongate, tapering into a very long compressed tail, which ends

in a point; scales moderate, very rough, usually keeled or spinous.
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Teetli villiform or cardiform, in bands; on the jaws only; tip of lower

jaw witli a barbel; preniaxillary protractile. Dorsals two, the first

short and high, of stiff, spine-like branched rays; the second dorsal

very lonj^, of very low feeble rays, continued to the end of the tail;

anal fin similar to the second dorsal, but much higher; no caudal fin;

ventrals small, subjugular, each of about 8 rays. Branchiostegals 6

or 7. Lateral line present. Gills 4, a slit behind the fourth. Gill-

rakers very small; gill-membranes narrowly united to the isthmus; no

pseudobranchias; pyloric cceca numerous; air-bladder present. Genera

about 5 ; species about 15, chiefly of the northern seas, in deep water.

(Macruridw Ghnther, iv, 390-398.)

a. Scales of moderate size.

b. Suout profluced, conical ; cleft of mouth entirely inferior Macrurus, 447.

bb. Snout short, obtuse, truncated; cleft of mouth lateral.

CORYPHiENOLDES, 448.

A**.—MACRURUS Bloch.

(Lepidoleprus Risso.)

(Macrourus Bloch, Ichth. v, 152, 1787: type Macroicrus rupestris Bloch, not of Gunner.)

Snout broadly conical, high, projecting beyond mouth; mouth mod-

erate, its cleft horizontal, U-shaped, entirely inferior; teeth of the outer

series not enlarged; head sometimes with roughened bony ridges, one

of which, on the suborbital and preorbital, simulates the suborbital

stay of the Cottoids; eyes very large; scales very rough, keeled, the

keels usually ending in spines. Deep water fishes ; mostly northern.

This genus grades into the next, and is iDerhaps unworthy of retention.

[tj.uxp(>^^ loug; ouftd^ tail.)

a. Suborliital region with a conspicuous bony ridge extending from the preopercle

along the suborbital and preorbital to the end of the projecting snout.

t351. I?I. fabi'icii Suudevall.

—

Bat-tail; Grenadier.

Dusky, inside of mouth and gill-openings black
;
peritoneum black.

Snout sharp, nearly as long as eye, 3J in head; an area of loose, rough-

ish, naked skin between the suborbital ridge and the mouth; supra-

ocular and occipital ridges present, the interocular space concave.

Scales each with a longitudinal serrate ridge ending in a spine; first

ray of dorsal denticulated toward the tip; vent behind oiigin of second

dorsal; 5 rows of scales between first dorsal and lateral line. Head 4^;

depth G. Eye 3 in head. D. 12-124; A. 148; V. 8; Lat. I. ca. 125.

Massachusetts to Greenland and Norway, in deep water; not rare.

{Coryphcrna rupestris Miiller, Zool. Dan. Prodr. 177(>, 44:? (not of Gunner): Macrotirus

rupestris Bloch, i, 152: Macrurus rupestris Giinther, iv, 390: Macrurus J'abricii Sunde-

vall, Vet. Akad. llandl. 1840, 6.)
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1253. M. carminaUis Goode.

Silver-gray. Body stouter than in M. hairdi, the tail less attenuate.

Scales heavy, covered with long spines arranged in nine or ten rows,

like wool-cards {carmen), those of the middle row similar to the others.

Eye as deep as width of interorbital space, 5 in head. Snout long,

sharp, depressed, triangular, 3 in head, its lateral ridges well devel-

oped, running in a straight line under the eyes; a strong horizontal

ridge from supraorbital to gill-openings parallel with subocular ridges

;

barbel very short. Long ray of dorsal unarmed; anal rather high, its

longest rays equal to half width of interorbital space; i>ectoral not

reaching anal; ventral behind pectoral, its filament not reaching anal.

Head 5; depth 8. D. 10-80+ ; A. 76 + ; P. 13; V. 7; scales ca. 5-100-

12. Gulf Stream, off the coast of Ehode Island. {Goode.)

(Goode, Proc. U. S. Nat. Mus. 1880, 346.

)

aa. Suborbital region without conspicuous bony ridge.

1353. M. t>aii>di Goode & Bean.

Brownish gray, bluish below; membrane of first dorsal and under

surface of snout pink; throat and branchiostegals deep violet; front

of dorsal and anal blackish. Snout sharp, quadrate, shorter than eye,

with 4 radiating ridges; bony ridge of preorbital and suborbital obso-

lete, this region unarmed and soft to the touch ; mouth less distinctly

inferior than in other species. Scales keeled; first long ray of first

dorsal strongly serrate anteriorly; vent under middle of firet dorsal.

Head 6^; depth 8. D. 12-137; A. 120; scales 6-152-20. Deep water,

off the coast of New England. This species approaches CoryphconoideSj

and renders the distinction of the genus Macrurus doubtful.

(Goode & Bean, Amer. Journ. Sci. Arts, xiv, 471, 1877.)

44§.—COKYPIIiElVOBDES Gunner.

(Gunner, Trondhj. Selsk. Skrift. iii, 50, 1765: type Coryphcenoides rupestris Gunner.)

Snout short, obtuse, high, obliquely truncated, soft to the touch,

except its bony center; cleft of the mouth lateral; head without prom-

inent ridges, the membrane bones of the side of the head soft and

papery; teeth in the outer series of upper jaw somewhat enlarged.

Scales smooth or spinous. Lower jaw with a barbel. {-/.t>pu(^>a{>a, Cory-

phcena; ^{5oi;, resemblance.)

1354. C. rupestris Gunner.

Bones of front and sides of head thin and papery; no bony ridges

on sides of head; angle of i^reopercle with a conspicuous four-angled
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process. Eyes very large, longer than snout, 3J in head; maxillary

extending to below posterior edge of pupil. Pectorals inserted above

ventrals and below first ray of dorsal, which is strong, comiiressed,

and armed anteriorlj' vvith sharp teeth directed upward; vent under

last ray of first dorsal. Scales small, rough, but not keeled. Head 4;

depth 5^. First D. 11; A. ca. 110; V. 8. Banks of Newfoundland to

Norway, in deep water.

{Coryphccnoidcs rupestris Guunor, Troiidhj. Selsk. Skrift. iii, 50, 1765: Coryphcbnoides

norvegicus Giiather, iv, 396: Maerourus norvegicus Nilssou, Skand. Fauuti Fiske 600,

1832: Maerourus stromi Roinh. Dausk. Vulensk. Afhandl. vii, 129.)

Order U -HETEROSOMATA.
{The Flat-fishes.)

"Cranium posteriorly normal; anteriorly with twisted vertex, to allow

two orbits on the same side, or one vertical and one lateral; basis cranii

not quite simple. Dorsal fin long, of jointed rays. Superior i^haryn-

geals 4, the third longest, much extended forward, the inferior sepa-

rate." {Cope.) This order includes the single family of Pleuronectidce.

{srspo:;, different; cw.aa, body.)

{AnacanthUii pleuronectoidei Giiutber, iv, 399-504.)

Family CXXII and CXXIII.—PLEURONECTIDCE.

{The Flounders.)

Body strongly compressed, oval or elliptical in outline; head unsym-

metrical, the cranium twisted, both eyes being on the same side of the

body, which is liorizontal in life, the eyed side being uppermost and

colored, the blind side lowermost and usually plain. In very young

fishes the bones of the head are symmetrical, one eye on each side, and

the body vertical in the water. In some species the cranium becomes

twisted, bringing the upper eye over with it; in others the upper eye

moves through the cranium. Mouth small or large, the dentition

various; premaxillaries protractile; no supplemental maxillary bone;

pseudobranchiai present. Gills 4, a slit behind the fourth; lower pha-

ryngeals separate; no air-bladder; vent not far behind head. Scales

various, rarely absent, usually small. Lateral line usually present,

extending on the caudal fin, sometimes duplicated or wanting. Dorsal

fin long, continuous, of soft rays only, beginning on the head; anal
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similar, shorter ; caudal various, sometimes coalescent with dorsal and

anal; pectorals inserted rather high, sometimes wanting; ventrals

under the pectorals, usually of several soft rays, sometimes wanting.

Fishes mostly carnivorous, inhabiting sandy bottoms in all seas, some

species ascending rivers. Many of them are imi)ortant food-fishes.

Genera about 40 ; species nearly 400.

(Plewronectidcr, Giiutlier, iv, 399-504.)

a. Pectoral and ventral fins botli present ; caudal distinct ; margin of proopercle more

or less free.

&. Mouth large; teeth nearly equally developed on both sides of the mouth,

c. Ventral hn of the left side inserted nearly on the ridge of the abdomen ; body

sinistral.

d. Vomer with teeth; lateral line arched in front ; scales small or obsolete.

BoTHUS, 449.

dd. Vomer toothless; lateral line not arched; scales well developed, mostly

ciliated Citharichthys, 450.

cc. Ventral fins both lateral ; vomer and palatines toothless.

e. Caudal lin lunate.

/. Lateral line arched in front; scales cycloid HiPPOGLOSSUS, 451.

ff. Lateral line not arched.

g. Teeth not arrow-shaped
;
gill-rakers few, short.

Platysomatichthys, 452.

gg. Teeth arrow-shaped; gill-rakers numerous, long.

Atheresthes, 453.

ee. Caudal fin not lunate, the middle rays produced.

h. Lateral line arched in front; body usually sinistral.

Paralichthys, 454.

hh. Lateral line not arched ; body dextral.

HiPPOGLOSSOIDES, 455.

ih. Month small; teeth, if present, most developed on the blind side.

j. Teeth small, acute, in several series; lateral line nearly straight,

with an accessory branch ; scales small, cycloid

;

eyes dextral.

Jc. Lips longitudinally plicate; dorsal fin beginning on the blind

side Pleurontchthys, 45G.

kk. Lips simple; dorsal fin beginning on the median line.

.Hypsopsetta, 457.

jj. Teeth in one series.

I. Teeth rather large, bluntish or trenchant ; eyes dextral (some-

times sinistral inonespecies) ; ventrals (usually) both

lateral,

m. Dorsal fin with less than 80 rays; anal with less than 60.

Pleuroxectes, 458.

vim. Dorsal fin wi th more than 95 rays ; anal with more than 80;

body unusually elongate.

n. Left side of skull with strong mucous cavities; anal spine

present Glyptocephalus, 459.

nn. Left side of skull without conspicuous mucous cavities;

anal spine obsolete Cynicoglossus, 480.

II. Teeth small, acute, in one series; lateral line nearly straight,

simple; scales thin, ctenoid; eyes sinistral; left ven-

tral on ridge of abdomen Etropus, 461.
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jjj. Teeth none; eyes sinistral ; caudal fin subsessilo; body translu-

ceut TiiYRis, 462.

aa. Pectoral tins one or both reduced or wanting; margin of preopercle usually not free.

0. Vertical fins free from the caudal.

p. Eyes sinistral; caudal subsessiU;; left pectoral only

present; lateral line present, arched on eyed side,

straight on blind side Moxolkne, 463.

pp. Eyes dextral; ventral of right side continuous with

anal; pectoral fin single small, or wanting; scales

very rough ; lateral line single,straight ; teeth villi-

form, on blind side only Achirus, 464.

00. Vertical fins confluent around the pointed tail; body
sinistral ; no pectoral fins ; one ventral present ; eyes

very small.

q. No lateral line ; ventral free from anal ; teeth

minute, on blind, side only; snout not hooked;

scales cteuoid Aphoristia, 465.

449.—BOTHUS Eafinesque.

Turhots.

(7?/iojh6m8 Cuvier, not of Lac^jiede : Lepidorh omhiis Gthv. : ScajjliihalitDisJiat.: Lophop-

seiia Gill.)

(Rafiuesque, Caratteri di Alcuni Nuovi Generi, 1810, 23: type Bothus rumolo Raf. =
Fleuronecles rhombun L.

)

Eyes and color on the left side. Body broadly ovate, strongly com-

l)ressed; mouth large, oblique, the maxillary reaching to beyond eye;

teeth subequal, iu villiform or cardiform bands, sometimes in single

series; a small patch of teeth on the vomer. Scales small, ctenoid or

cycloid, sometimes obsolete; skin sometimes with bony tubercles. Lat-

eral line strongly arched in front, without accessory branch. Dorsal

fin beginning on the snout; annl fm not preceded by a 8i)ine; ventral

of left side free from the anal, inserted nearly on the ridge of the ab-

domen, its base broad, the rays well sei)ara^ed. Species sometimes of

large size, mostly. of the Atlantic. [fioOo-, deep.)

a. Scales developed, cycloid; no bony tubercles. {Bothus.*)

1255. B. inaculatlis (Mitch.) ,J. &, G.

—

Sand-flounder ; Window-pane.

Light olive brown, almost tranvslucent, everywhere marbled with

paler, and with many roundish irregular blackish blotches; fins spot-

ted. Body broadly rhomboid, very strongly compressed; interorbital

area flatfish; eye rather large, about equal to snont ; teeth in both

jaws in one series laterally, in a very narrow band in front; maxillary

nearly half length of head. Gill-rakers rather long and slender, nu-

merous, about 25 below the angle of the arch. Scales well developed,

* = Lopliopsetta GiW, Proc. Acad. Nat. Sci. Phila. 1862, 216: type Pleuronectea viacu-

Jatus Mitcbill.
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cycloid, loosely imbricated; those of the blind side a little smaller; no

bony tubercles; vertical fins scaly. Anterior rays of dorsal elevated,

branched, with free tips. Head 3f ; depth If. T>. 65; A. 52; Lat. 1.

85. L. 18 inches. Atlantic coast of United States, very common north-

ward; size rather small.

(Pleuronectes maculatus Mitch.. Rept. in Part Fish. N. Y. 1814, 9: Pleiironecfes aquosus

Mitch. Traus. Lit. & Phil. Soc. i, 3B9, 1815: Rhombus aquosus Gilnther, iv, 411 : Lophop-

setta maculata Gill, Proc. Acad. Nat. Sci. Phila. 1862, 216.)

450.—CITHABICHTHYS Bleeker.

{Hemirhorribus Bleeker: Orthopsetta and Metoponops (j'iW.)

(Bleeker, in Giinther, iv, 420, 1832, and in Compt. Rend. Acad. Sci. Amsterdam, xiii,

1862: type CWiaricMliijs cayennensis Bleeker.)

Eyes and color on the left side. Body oblong ; mouth of the large type,

but comparatively small, with one or two series of small, sharp teeth in

each jaw ; no teeth on vomer or xjalatines. Gill-rakers moderate, slender.

Dorsal tin begiuning just in front of eye; all the fin rays simple; vent-

rals of colored side on the ridge of the abdomen ; no anal spine ; caudal

fin convex or double-truncate behind. Scales thin, slightly ctenoid.

Lateral line nearly straight, simple. Lower pharyngeals sei)arate, each

with a single row of teeth. {Citharus, an allied genus; IxOu?, fish—

a

fish which lies on its xcOapoc; or ribs—that is, on its side.)

a. Teeth in upper jaw in two rows. (Remirhombus* Bleeker.) •

b. Interorbital space broad ; left pectoral filamentous.

1256. C araanaca (Cuv.) J. & G.

Light-brown, with blackish blotches; fins mottled; left i^ectoral

barred. Body ellii)tic-ovate, the anterior profile regularly decurved,

forming an angle above the snout. Mouth rather large, arched ; max-

illary 2| in head, extending to below eye; teeth in upper jaw in two

series, some of the outer forming small canines ; lower teeth in one row.

Eye large, 4 in head ; lower eye in advance of upper, especially in the

adult; interorbital space broad, concave, as broad as eye in adult, much

narrower in the young. Gill-rakers short, flattish. Dorsal rather low,

the longest rays 2^ in head; anal without spine; pectoral of left side

with two filamentous rays, its length IJ to 2 times head. Scales small,

thin, weakly ciliate, with smaller ones intermingled. Head 3|; depth

* Bleeker MSS. Gunther, Cat. Fish. Brit. Mus. iv, 423, 1862 : type Hemirhovibus

guineensis Bleck. {emi, half; po/ii/3o<^, Rhombus.)
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472.—HI]W[Al\TOL,OPIIUS Reinhardt.

{Cori/nolojthiis Gill.)

(Reinharrlt, Dansk. Vidensk. Selsk. Nat. 1837, 74 : type Himantoloplius granlandicus

Reinhardt.)

Body and head oval, compressed. Skin more or less prickly. Mouth

moderate, the cleft oblique, the joint of the mandible below the eyes.

Gills in ^2.J pairs; gill-arches armed with dentigerous tubercles. Spin-

ous dorsal represented only by a single long rostral spine, the basal

element of which is procumbent and subcutaneous. Greeidaud. (f,aa?,

a thong; hxfvq, tuft.)

1310. H. g'i'«enlandicus Reinh.

Body oblong-oval. Cephalic ray provided with about 11 tentacles.

Depth 2J. D. 1-9; P. 12. Greenland. {Gill.)

(Reiubiirdt, 1. c. 74; Gill, Fioc. U. S. Nat. Mas. 1878, 218.)

1311. H. rciiiEBardti Liitkeu.

Body short-oval. Cephalic ray § length of head, with about 8 ten-

tacles. Skin sparsely covered with thorn-like prickles. Depth 1J-.

D. I-o;P. 17. Greenland. {Gill)

(Liitkeu, Koug. Dansk. Videusk. Selsk. 1878, 321: Corunoloplms rcinhardii Gill, 1. c.

2VJ.)

Family CXXVI.—MALTHIDvE.

{The Bat-fishes.)

Head very broad and depressed, the snout more or less elevated, the

trunk short and slender. Mouth not large, subterminal or inferior, the

lower jaw included; teeth villiform or cardiform. Gill-opeuings very

small, above and behind the axils of the pectoral fins. Body and head

covered with bony tubercles or spines. Spinous dorsal reduced to a

small rostral tentacle, which is retractile into a cavity under a promi-

nent process on the forehead; in one genus the rostral tentacle is ob-

solete; soft dorsal and anal tins small and short; ventrals well devel-

oi;ed; pectoral fin well developed, its base strongly angled, with long

j)seudobrachia and 3 actiuosts. Branchiostegals 5; no pseudobranchiae.

Genera 3; species about 10; chiefly American.

{I'aliciilali part; genera Malthc and Ilaliciitwa Giinther, iii, 200-205.)

a. 8no\it produced; teeth on jaws, vomer, and palatines; mouth small.

b. Ko.'stral tentacle y)resent Maltiik, 473.

aa. Snout obtuse;; disk orbicular.

c. Mouth small; rostral tentacle obsolete; teeth on vomer and palatines.

Halieutichtuys, 474.

cc. Mouth wide; rostral tentacle present; no teeth on vomer or p;ilatin(!S.

Halikut^ea, 475.

Bull. Nat. Mus. No. IC 54
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473.—MALTHE Cuvier.

Sea Bats.

(Cuvier, Efegne Animal, ii, 1817: type Lophius vesperiilio L.)

Body stoutishj head very broad and depressed, triangular in form,

the forehead elevated and produced. Mouth rather small, sub-inferior;

villiform teeth in bands, on jaws, vomer, and ijalatines. Skin with con-

ical, bony protuberances. 13orsal and anal fins very small; rostral ten-

tacle present, retractile into a cavity under a bony prominence on the

forehead; ventrals present, I, 5, well sei^aa-ated. !No air-bladder; no

pyloric coeca. Coasts of America. [/jAkOrj, a name of some soft-bodied

fish.)

1312. M. vespertBlio (Linn.) Cnv.—Batfish.

Pale grayish brown above, reddish below. Distance between the

anterior angles of orbits much less than that between the posterior

angles; forehead produced in a sub-conical process, which is variable

in length but longer than in the other species, about iV of total length;

rostral groove longer than broad. D. 4; A. 4, L. 6 inches. Atlantic

coasts of America, chiefly southward.

(Lophias vesperiilio Linn. Sj'st. Nat.; GUutlier, iii, 200.)

Subsp. oasuta (Cuv. & Val.) J. & G.

Dusky above, with round, black spots, edged with whitish. Eostral

process short, about one-thirteenth of the lengtli of the body; cavity of

rostral tentacle higher than broad; vent behind middle of body; width

across arms about half length of body. Head 2. D. 4; A. 4. South

Atlantic coast of the United States.

(Malthcea nasuta and notata Cuv. & Val. xii, 452, 453: MaJilie notata Liitken Naturh.

Foren. Vidensk. Meddels. 1865, 4.)

1313. M. CMbifrons Rich.

Eostral cavity somewhat broader than high ; distance between ante-

rior angles of orbits about equal to that between the posterior angles;

snout not produced beyond the rostral cavity, but with a cylindrical

button-like tubercle slightly contracted at base, pointing obliquely up-

wards and forwards; caudal peduncle very thick and heavy. Head 2;

width across arms 2. D. 4; ^.4. Coast of Florida; the original type

said to have come from Labrador. Eeaches a length of more than a

foot.

(Richards, Faun. Bor.-Amcr. Fisli. p. 103; Giintlier, iii, 203.)
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474. IIAL,IEUTICHTII\S Toey.

(roey, Proc. Acad. Nat. Sci. Phila. 1863, 89: type SuUeutieJithys reticulatus Poey.)

Disk suborbicnlar, about as louji' as the rest of the body (including

caudal fin); forehead with a transverse bony ridg'e, the cavity beneath

it being without a tentacle; mouth rather small, inferior, the lower jaw

nearly semicircular; teeth fine, on jaws and i)alate. Dorsal and anal

fins with four rays each. {d/u£UTrj:, lislier; i/0''K, fish.)

1311. 11. aculcatMS (Mitch.) Goodo.

Color gray, reticulated with blackish; caudal with three blackish

bands. Disk longer than wide and somewhat narrowed anteriorly

;

ridges armed with simple spines; five bicuspid spines on each lateral

margin of the disk, and between them smaller, simple ones; five spines

forming a pentagon before interorbital area; one over each orbit, and

4 on a ridge behind each orbit. D. 4; A. 4. {Gill.) Cuba to Southern

Florida.

(Lophius aciileatits Mitch. Amor. Monthly Ma<^. ii, 325, 1818: Hidienilehtlitis rcHcuIatiis

Poey MSS., Gill, Proc. Acad. Nat. Sci. Phila. 1863, yi; Goode, Proc. U. S. Nat. Mus.

ii, 109, 1879.)

475. HAL,IEUT.EA Cnvior & Valenciennes.

(Cuvier & Valenciennes, Hist. Nat. Poiss. xii, 455, 1837: type Lopliius stellatus Wahl.)

Head very large, broad, depressed, its outline nearly circular; cleft

of the mouth wide, horizontal; jaws with small cardiform teeth; no

teetli on vomer or palatines. Skin everywhere covered with small, stel-

late si)ines. Forehead with a transverse bony ridge, beneath which is

a tentacle, retractile into a cavity, the only tudiment of the spinous

dorsal fin; soft dorsal and anal very short, far back. Gills 2i, the

anterior gill-arch without laminte. Branchiostegals 5; vertebra? 17.

Warm seas. (a/;£'jr7j?, one who fishes.)

1315. Iff. seDJticosa Goode.

Eeddisli gray, whitish below. Disk orbicular, nearly as broad as

long, its outlines prolonged on each side in a strong spine, armed at tip

with a group of spinelets; skin above with numerous stout, conical stel-

lated spines, largest posteriorly ; a marginal series of close set siiines,

besides 5 to 7 on each carpal p6duncle; outside of the marginal spines

is a row of 5 depressed, knife-like s])ines, each with a crown of three

spinelets; these two rows of marginal spines coalescing on the front

edge of disk forming a bristling row, j^ointing in different direc-

tions; small stellate prickles in the interspaces of the larger spines
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and on the ventral surface. Snout somewhat projecting, with three

multifid spines; a ridge armed with spines across front of eyes over

top of snout; four of these spines larger than others; rostral tentacle

club-shaped, trilobate at tip; width of mouth equal to distance between

centers of eyes. Head 2.^; width of disk 2. D. 1-6; A. 4; C. 8; P.

14; V. 5. Deep water off southern New England. [Goode.)

(Goode, Proc. U. S. Nat. Mus. 18S0, 467.)

Obdee w.-plectognathi.
{The Plectognaths.)

Scapula suspended to the cranium by a posttemporal
;
premaxillaries

usually coossified with the maxillaries behind, and the dentary bones

with the articular; pharyngeal bones distinct; posttemporal coossified

with the epiotic and undivided ; interoperculum a slender rod ; suj^erior

pharyngeals laminar, usually vertical and transverse; skin with rough

scales or covered with shields or spines, sometimes naked; skeleton

incompletely ossified, the vertebrae in small number; ventral fins re-

duced to a single spine or wanting; air-bladder without pneumatic duct.

This group is a modified offshoot from Acanthopteri, its nearest rela-

tives being the Chwtodontidcc and the Acanthuridce. (r>i£xr^;c, braided or

plaited; yvddoe;, ydW.)

(Plectognatln Giinther, viii, 207-320.)

ANALYSIS OF FAMILIES OF PLECTOGNATHI.

a. Jaws with distinct teeth.

b. Ventral fins obscdete.

c. Teeth narrow; body with an immovable carapace of hexagonal plates; no

spinous dorsal Ostraciid^e, 127.

cc. Teeth incisor-like ; body with scales or movable plates; spinous dorsal present.

BALISTID35, 128.

aa. Jaws each modified into a sort of beak, without distinct teeth ; no spinous dorsal.

d. Body little compressed ; vertical fins distinct TetkodoxtiDvE, 129.

dd. Body much compressed; vertical fins more or less confluent around the tail.

Okthagouiscid^, 130.

Family CXXVIL—OSTRACIID^.

{Tlie Trunk-jisjies.)

Body short, cuboid, triquetrous or pentagonal, covered by a carapace

formed of firmly united six-sided plates, the jaws, bases of the fins, and

caudal peduncle free and covered by smooth skin. Mouth small; each

jaw with a single series of long, narrow teeth. Gill-opening a nearly
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vertical slit, below and beliiud tlie eye. Dorsal flu single, sbort, witb-

out spine; anal sliort, similar to dorsal; caudal rounded; no ventral

tins; vertebrae 14, tbe anterior elongate, the last five extremely short;

no ribs. Genera two; species about 20; chiefly of the tropical seas.

" The locomotion of the trunk-fishes is very peculiar. The propell-

ing force is exerted by the dorsal and anal fins, which have a half

rotary, sculling motion, resembling that of a screw-propeller; the cau-

dal fin acts as a rudder, save when it is needed for unusually rapid

swiunning, when it is used as in other fishes; the chief function of the

broad pectorals seems to be that of forming a current of water through

the gills, thus aiding respiration, which would otherwise be difficult on

account of the narrowness and inflexibility of the branchial apertures.

AVlieu taken from the water, one of these fishes will live for two or

three hours, all the time solemnly fanning its gills, and when restored

to its native element seems none the worse for its experience, except

that, on account of the air absorbed, it cannot at once sink to the bot-

tom" [Goode).

{Sclerodermi, group Ostraciontina, Giiiither, viii, 255-268.)

fl. Carapace forming a continuous bridge behind anal tin ; ventral surface not cari-

nated '. Ostkacium, 475.

476.—OSTRAClUilI Linnjeus.

(Ostradon, Artedi; Linnaeus Syst. Nat. x, 3:50, 1758: type Ostracion cubicus Linnaeus.)

Trunk-fishes with trigonal, tetragonal, or x)entagonal carapace, the

ventral surfiice never carinated; carapace closed behind the anal fin.

Temperate and tropical seas ; the trigonal species confined to the west-

ern Atlantic. (oVr/>«xt«v, diminutive of ofTzpd/.ov, any hard object, like the

shell of a moUusk.)

a. Body three-angled. {Lactoplir\jn Swainson.)

h. No supraocular spine.

1316. O. trig'onum Liun.

—

Trnnk-fmh.

Uniform brown, with numerous irregularly grouped Avhitish spots,

most abundant on caudal peduncle; young specimens with a black

blotch on sides behind gill-openings. Body three-angled; no spine

before eyes. Each ventral ridge with a large, flat spine ; dorsal ridge

high and sharply compressed, descending rather rapidly forward and

ending opposite jiosterior margin of orbit ; carapace open behind the

dorsal fin. Head 4 in lengtli; height of sides 2. D. 10; A. 10. West

Indies; occasional on our coast southward.

(Linuicus, Syst. Nat. x, 'SM, 175H; Giinther, viii, 256; Goode, Proc. U. S. Nat. Mus.

1879, 276: Laciophrijs irigonus Poey, Mem. Hist. Nat. Cuba, ii, 362, 1861.)
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lb. Supraocular spines present, strong, directed forward. {Acanihostrac'mm Bleeker.)

ISIY. O. quadricoriie l^.~Coiv-fish ; Cuclcold.

Color browu, yellow, blue, or green, with irregular blue blotches; the

centers of the scutes often lighter than the margins. Carapace trigonal

;

adults with a broad low ridge on each side of the back, the dorsal ridge

more elevated than in the young, which are somewhat tetragonal. Ven-

tral surface nearly flat; angles of body carinate; a stout spine directed

forwards over each eye; abdominal spines flat, directed backward; me-

dian dorsal spine seldom present, never persistent; bridges behind dor-

sal and anal each ending in a flat spine; under side of caudal peduncle

with a free plate; carapace closed behind dorsal fin. Head 4|; depth

2^. D. 10; A. 10. Tropical parts of the Atlantic; common on our coast

southward.

(Linnteus, Syst. Nat. x, 331, 1758; Giiuther viii, 257; Goode, Proc. U. S. Nat. Mus.

l!^79, 278.)

Family CXXVIII.—BALISTID.E.

{The Trigger-fishes.)

Body oblong, or ovate, more or less compressed, covered with rough

scales or scutes of varying structure, the scutes not forming a carapace.

Mouth small, terminal, low; jaws short, each with one or more series of

separate incisor-like teeth ; eye near the occiput ;
preorbital very deep.

Gill-openings small, slit-like, above or in front of the pectoral fins.

Dorsal fins two, the anterior of one to three spines, the first spine high-

est; second dorsal remote from the first, of many soft rays; caudal fiu

rounded or forked; ventral fins wanting, their place sometimes occu-

pied by a single spine at the end of the very long, usually movable,

pubic bone. Genera about 8; species about 100. Carnivorous fishes;

inhabitants of the warm seas.

(Balislidw, group Balistina, Giiuther, viii, 211-255.)

«. Dorsal spines three ; body covered with thick scales or plates. (Balistina.)

Balistes, 477.

aa. Dorsal spine single or followed by a rudiment; skin with minute, rough scales.

(Moiiacanthuta;.)

I). Ventral spine present; gill-slit short, nearly vertical; anal rays about 30.

MONACANTIIUS, 478.

ib. Ventral spine obsolete; gill-slit long, oblique; anal rays about 40 to 50.

Alutera, 479.

477.—BAI.ISTES Liun^us.

Triggerfishes.

(Artedi; Linnteus, Sysftema Naturte, 1758: ty\\e Balistes vetulus "L.)

Body compressed, covered with thick, rough scales or plates. Both
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jaws with iucisor-like teeth, usually four on each side, in each jaw.

First dorsal of three spines, the anterior of which is much the largest

(the third rarely minute or obsolete); second dorsal and anal rather

long, similar to each other, often falcate or filamentous in front; caudal

fin usually rounded, with the outer rays produced; pelvic bone very

long", with a blunt, usually movable spine at its end; no barbels;

branch iostegals C; vertebra} 7 + 10. Species very numerous in the

tropical seas. (;5«/a», to shoot.)

a. Caudal peduncle compressed ; teeth white, uneven, more or less notched ; cheeks

without naked stripes; lari^er bony plates behind gill-opening.

h. A groove in frout of the eye; tail without spines or tubercles. {Balistes,)

13 1§. B. vetoilus L.

Two curved, bluish, dark-edged bands on the side of the head, the

lower from the angle of the mouth towards the throat, the upper from

above the snout to the root of the pectoral ; a black light-edged line,

similarly curved below the eye; several other similar lines radiating

from the eye; caudal fin margined above and below with bluish, and

with an intra-marginal bluish band ; dorsal and anal fins Avith trans-

verse bluish bands
;
young with some irregular oblique black lines fol-

lowing the rows of scales. Scales on head much smaller and more

crowded than those on body; third dorsal spine shorter and weaker

than second; caudal fin widely forked, the lobes filamentous and about

equal. Head 3; depth li. D. III-29; A. 27; Lat. 1. 03. Tropical parts

of the Atlantic; occasional on our coast.

(Linn. Syst. Nat.; Giinther, viii, '21;').)

1319. B. caprBseois Gmelin.

—

Leather-jacket.

Uniform brownish ; second dorsal and anal chequered or marked

with interrupted longitudinal brown lines; caudal mottled; young

with numerous small dark-brown dots. Third dorsal spine shorter but

stouter than the second; plates on head similar to those on the body;

caudal lobes produced in the adult; soft dorsal high, its longest rays

1^ in head. Head 3^; depth If. D. III-27; A. 25; Lat. 1. 51 to 57

(62 in specimens from Italy); about 35 scales in an oblique series from

vent upward and forward. AVarm seas; occasional northward; com-

mon on our Gulf coast and in the Mediterranean.

(Gmeliu, Syst. Nat. i, 1471, 1788; Guuther, viii, 217: JSaliatcs fuUijuiomis Dekay, New
York Fauna, Fish. 1812, :i;J'».)

1320. B. powcli Co]Ui.

Ashy above, pale below; sides everywhere with series of longitudi-

nally oval azure spots; dorsal and anal fins marked with smaller blue
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spots. Form elevated, profile convex; scales without prominent spines;

two or three scapular plates; first dorsal spine rug'ose, 1| in muzzle;

third dorsal spine well developed. Head 3^ in total length; depth If

;

D. III-26; A. 22. {Cope.) Newport, Rhode Island; a doubtful species

(probably strayed from the West Indies).

(Cope, Proc. Acad. Nat. Sci. Pliila. 1870, 120.)

478.—IflOlVACAlVTHlJS Cuvier.

(Cnvier, Regne Animal. ii,18l7: type Monaeanthus chinensis Cuvier.)

Body short and deep, very strongly compressed, covered with minute,

rough scales. Mouth very small ; upper jaw with a double series of

incisor-like teeth, usually six in the outer and four in the inner series

;

lower jaw witli about six incisors in a single series ; teeth connivent,

unequal
;
gill-opening a small slit, shorter than the eye, nearly vertical,

below the posterior part of the eye, and just in front of upper edge of

pectoral. Dorsal spine large or small ; second dorsal and anal fins simi-

lar to each other, of about 30 rays each ; cau<lal fin moderate, rounded

;

pelvic bone with a blunt spine; the bone connected by a movable flap

of varying size; side of tail often with a patch of spines, especially in

the males; no barbel. Vertebrae 7 -f 11 to 14. Species very numerous

in warm seas, (.a^vo?, one; axavOa^ spine.)

a. Ventral spine movable ; dorsal spine with retrorse barbs.

ft. Abdominal flap greatly developed, extending beyond the ventral spine.

(Monaeanthus.)

1321. M. occidentalis Giinther.

Brownish, mottled with lighter; a broad brown band across the

middle of the ventral flap. Scales very small, without median crest.

Spines becoming longer on caudal peduncle, which has in addition 2

or 3 pairs of strong spines curved forward, these prominent only in

adults; Aentral flap longer than head, about ^ length of body. Scales

on ventral flap developed as flat plates, with their free margins pecti-

nate. Snout pointed, the upper profile concave. Dorsal spine strong,

nearly as long as head, armed behind with 2 rows of retrorse barbs;

ventral spine small, rough. Head 3^;- depth 1^. D. 1-30; A. 30.

West Indies; occasional on our southern coasts.

(Giinther, viii, 237.)

ftft. Abdominal flap moderate, not extending beyond the pelvic spine. (Stephanolepis*

Gill.)

1323. ]n. broccus (Mitch.) Bek.—Fool-fish ; File-fish.

Dull-greenish, mottled with darker ; fins olivaceous, somewhat

*Gill, Proc. Acad. Nat. Sci. Phila. 18G1, 78: type Monaeanthus setifer Bennett.

{dnjcpScvoS, crown; XsniS, scale.)
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blotched. Body rather deep. Jaws subequal ; eyes large, more than

^ length of suout. Gill-opening about as long as eye, separated from

the eye by an interspace nearly equal to its length. Anterior profile

slightly concave. Dorsal spine somewhat shorter than snout, inserted

above posterior part of eye, stout, rough, armed behind with 2 rows of

retrorse barbs. First ray of soft dorsal said to be sometimes filament-

ous (not so in our specimens); pectorals small. Pelvic bone long, end-

ing in a short, blunt, movable spine, beyond which the abdominal flap

does not extend ; length of free edge of flap when expanded not greater

than diameter of eye. Scales minute, each with a crest of about 3

prickles, those on caudal peduncle villous, those on the ventral flap

larger, elongate; no naked areas; no recurved spines on tail. Head

3t; depth If. D. 1-32; A. 32. L. 6 inches. Cape Cod to Tropical

Seas; abundant on our South Atlantic coast.

(Balistes broccus Mitcli. Trans. Lit. & Phil. Soc. i, 467, 1815: Monacanthus h-occus,

massachusettensiH, aud seiifer Dek. N. Y. Faiiua, Fish. 1842, 335-337: Monacanthus ma^-

sachusettcnsis Storer, Fish. Mass. 425: Monacanthus seiifer (in part) Giiuther, viii, 240:

Stephanolejjis seiifer Gill.)

1323. M. davidsoni Cope.

Brown, with 5 longitudinal bands with ijale centres, the upper and

lower forming 3 dark blotches at the base of dorsal and anal ; head

unspotted; caudal with a brown cross-baud. Scales with 3 scutes on

a common base; longer, slender, recurved spines on tail, in 2 clusters

of 3 each; sides with slender scattered filaments. Dorsal spine with

strong teeth, its height one-half dei)th of body. Pelvic plate elongate,

spinous all around. Depth 2^ D. 1-30; A. 28. Florida Reef. (Cope.)

(Cope, Traus. Amer. Phil. Soc. Phila. xiv, 476, 1870.)

1324. M. spilonotns Cope.

Light-brown; some longitudinal lines just below the dorsal fin, the

median develoi)ing a dark spot below the middle of the soft dorsal.

Scales each sui)porting a i)edicle, whose summit divides into 4 or 5 rad-

iating spines. Body elongate; outline of front straight. Dorsal spine

long, with simple teeth, 4^ in length of body; dorsal and anal fins me-

dially elevated; no brush or spines on caudal peduncle. Pelvic shield

elongate, spinous all around, the movable portion i)resent. Dei)th 2^;

D. 1-32; A. 31. Gulf of Mexico. [Cope.)

(Cope, Traus. Amcr. Phil. Son. Phila. xiv, 476, 1870.)



858 CONTEIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

aa. Veutral spiue fixed; dorsal spine weak, without barbs; abdominal flaj) moderate.

(Cantherines* Swaiuson.)

1335. M. puUus Ranz.

Coloratiou variable, generally with a whitish spot behind the last

dorsal ray. Body moderately elevated. Snout moderately produced,

with the upper profile slightly concave. Posterior margin of eye di-

rectly above axil. Adults with two pairs of strong recurved spines

on each side of tail; caudal short. Dorsal spine nearly straight, rather

shorter than head, without barbs, situated above the front of eye. Skin

with a velvety appearance; the scales minute. Depth about 2. D. I-

35; A. 31. {Gilntlier.) Troi)ical Seas, north to Southern Florida.

(Ranzaui, Nov. Comm. Act. Sci. Inst. Bonou. v, 4, 1842: 'I Monacanllms pardalis Riip-

pell, N. W. Fish. 1855, 57: Monacanlhus pardalis Giiuther, viii, 230.)

479.—ALUTEKA Ciivier.

File-fislies.

(Cuvier, Regne Anim. ed. 2, ii, 829, 1829: type Brilistes monoceros Osbeck.)

Body oblong or rather elongate, strongly compressed, covered with

minute, rough scales. Mouth and teeth essentially as in MonacanthuSy

but the lower jaw more ])rojectiug, so that the lower teeth are directed

obliquely upward and backward. Gill-opening an oblique slit, longer

than eye, situated below and in advance of eye, its i)OSterior end be-

hind base of pectorals. Pelvic bone long, falcate, movable under the

skin, without spine at its extremity. Dorsal sj^ine small, inserted over

the eye, rough, but without barbs; soft dorsal and anal long, each of

30-50 rays; caudal fin convex; i)ectorals small. Species numerous.

(? u?.<iuT<iq, unwashed.)

1326. A. sclioppm i^Walb.) Goode.

Dull-greenish, marbled with lighter and darker ; lower lip dusky.

Eye small, about 4 in snout. Gill slit nearly twice as long as eye, its

upper i)Osterior edge nearly under the middle of the eye. Pectoral fins

scarcely half longer than eye. Dorsal spine slender; dorsal and anal

fins low; caudal very long in the young, becoming shorter in the

adult. Scales minute, shagreen-like, uniform over the body. Head
33- in length; depth 2^. D. 1-36; A. 38. L. 16 inches. Cape Cod to

West Indies; abundant southward.

(Balistes sclicepffi Walbaum, Artedi, Pise. 1792, 4G1: Balistes aurantiacus Mitchill,

Trans. Lit. & Phil. Soc. N. Y. i, 468, 1815 (adult): Abttera cuspicauda Dekay, New
York Fauna, Fish. 1842, 338 (young): Ceratacanthus aurantiacus Gill (adult).)

*Swainson, Class. Fish. etc. ii, 327, 1839: tyj)e Canfherines natsutus Swainson: Balis-

tes sandwivhentsisCi. &(i. {nayOoi, ass; piVjSuont.) (=iioniOHacan</tus etc. Bleeker.)
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ISSV. A. scripta (Osbeck) Bleeker.

Head and body with irregular blue spots and lines, and small, round

black spots. Skin finely velvety. Body oblong, its depth equal to dis-

tance from snout to posterior margin of orbit. Snout produced, the

upper profile concave. Dorsal spine very feeble, above middle of orbit.

Part of gill-opening in advance of orbit. Pectoral fin inserted below

orbit; caudal elongate, about as long as head; dorsal and anal low.

Depths. D. 4G; A. 50. {Gilnther.) Troi)ical seas; occasionally north

to South Carolina.

{Balinies scrijdits Osbeck, Itin. i, 144, 1771: MonacaniJins scrijHus Giiiitlier, viii, 252.)

Family CXXIX.—TETRODONTID^E.

{The Puffers.)

Body oblong or elongate, usually little compressed, and sometimes

very broad ; belly capable of great inflation ; skin scaleless, usually

more or less prickly, sometimes with strong spines. Teeth in each jaw

wholly confluent, forming a sort of beak which in each jaw is some-

times divided by a median suture; lips full; nostrils various. Fius of

soft rays only ; dorsal fin posterior, opposite and similar to the anal;

caudal fin distinct; no ventral fins; pectoral fin short and broad, its

upper rays longest. Pelvic bone undeveloped. Gill-openings small,

close in front of the pectorals; air-bladder present. Genera about 10;

species 80; inhabiting warm seas; noted for their habit of filling the

stomach with air. When inflated, the diameter of the belly is often

greater than the length of the body.

{Gi/mnodoiitcs, group Tetrodontina Gliuther, viii, 270-31G.

)

a. Botli j.aws divided by a median suture. (Tefrodouflrice.)

b. Nostril on each aide a single tube, with two openings.

c. Dorsal and anal falcate, of 12 to 15 rays each Lagockphalus, 480.

cc. Dorsal and anal of 6 to 8 rays each Tetuodon, 481.

aa. Both .jaws entire, without median suture. ( DiodouUnw.)

d. Spines very small, flexible, bristle-like, mostly two-rooted.

Trichodiodon, 482.

dd. Si)ines strong, stiff", erectile, mostly two-rooted Diodox, 483.

ddd. Spines very strong, immovable, mostly three-rooted.

Chilomycterus, 484.

480.—L,AGOCEPIIALUS Swaiusou.

{Gastrophysua Mliller.)

(Swainson, Class. Fish. etc. 1839, 328: typo Tetrodon lagocephalm L.)

Body comparatively elongate; skin smooth or variously i)rickly, the

prickles most developed on the abdomen; abdomen capable of very
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great inflation. Dorsal and anal fins rather long, falcate, of 12 to 15

rays each; caudal lunate. A single nasal tube on each side with two

openings near its tip. Jaws each with median suture. Lower side of

tail with a fold, {^ayoc, hare; -/.e(J'aXrj, head, from the incisor teeth).

133S. Li. laevigfatus (Linu.) Gill.— T<imhor ; Smooth Puffer.

Olive green above, sides and below silvery white. Body elongate,

the tail slender. Back and sides smooth; belly prickly, the spinous

region oblong, extending from the throat backwards nearly to the vent

and on sides nearly as high as base of pectoral fins; spines compara-

tively large, three-rooted, well separated and with no smaller ones in-

termixed. Eye large, silvery, 2 in snout, 1^ in the flat interorbital

space. Gill-opening midway between snout and front of dorsal. Dor-

sal and anal fins large and falcate, the last rays rapidly shorteced;

height of dorsal If in head; caudal fin lunate, the longest ray IJ in

head; fold of skin on sides of tail very distinct, ridge-like. Head 3^.

D. 14; depth 4^. A. 12. Tropical seas, north to Cape Cod.

(Tetrodon Icevigatus L. Syst. Nat. i, 411: Tetrodon IcBvigatus Guuther, viii, 274.)

481.—TETRODO]\* Linnaeus,

(Tetrodon, Leisomus and Cirrhisomus Swainson: Cheilichthys Miiller: Anchisomus Kaup.)

(Tetraodon Liuuaius, Syst. Nat.: type Tetraodon testudineus L.)

Body oblong, usually little elongate; skin variously prickly or smooth,

sometimes with cirri. A single nasal tube on each side, with two open-

ings near its tip. Dorsal and anal fins short, little falcate, of 6 to 8 rays

each; caudal truncate or rounded. Jaws each with median suture.

Species numerous, in warm seas, {r^rpa^ four; 68wv^ tooth.)

a. Tail without fold below.

h. Skin almost smooth.

1329. T. politus Giraid.

Brown, with very numerous small, round, dark spots above; usually

pale curved cross-bars present, in the form of concentric rings, one on

middle of back in front of dorsal, inclosing a dark area, another sur-

rounding this, the remainder appearing as bars, anteriorly running

downward and backward, jiosteriorly downward and forward. Skin

smooth; spines rudimentary or obsolete, on belly only, imbedded in

*The earliest subdivision of the genus Tetrodon seems to be that made by Swainson
in 1839. But one Linnujan species {testudineus) is retained in the genus by Swainson.

The section to which it belongs contains numerous species, and may well retain the

original generic name. The value of the subdivisions is doubtful, but they may be

retained for the present at least.
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wrinkles of the skin; no caudal fold; nasal tentacles distinctly per-

forate. Interorbital area flat ; sides without cirri. Head 3 ; depth 4J.

D. 7; A. G. San Diego to Panama; very common southward.

(Tttrodon poUtm Girard, U. S. Pac. R. R. Surv. Fish. 1858, 340: Tetrodon poUtus

Guuther, viii, 281.)

hh. Skill prickly, more or less.

1330. T. tcstudineiis L.

Dark brown above, marbled with lighter; sides to below pectoral

fins yellowish brown, marked with many round dark spots; belly and

fins immaculate; back, from interorbital region nearljto base of dorsal

fin, axils of pectoral and belly nearly to vent covered with minute,

imbedded spines. Snout, sides, and tail naked; snout rather produced,

the eye being nearer the root of pectoral than tip of snout. Interorb-

ital area generally concave; sides sometimes with cirri; length of cau-

dal equal to its distance from dorsal. Head 3. D. 8; A. 6. West

Indies; occasional on our coasts.

{Tetrodon festudinctis Linu. Amoeu. Acad, i, 309, and Syst. Nat i, 309: Tetrodon testu-

dineus Giiuther, viii, 282.)

1331. T. spengleri Bloch.

Dark brown above and on sides to base of pectoral fins ; sides below

yellowish, with a series of about twelve round dark-brown blotches

about as broad as eye; belly white; caudal fin with a brown bar at its

base and a broader one at its margin. A patch of minute spines from

the occiput halfway to the dorsal fin; belly spinous to near the vent;

head, tail, and most of sides smooth; sides usually with numerous

small cirri. Snout i)roduced, the eye nearer root of pectoral than tip

of snout. Head compressed, narrow; interorbital sjiace slightly con-

cave, very narrow, about half as broad as eye. Head 3. D. 7; A. G.

West Indies; occasional on our coast.

{Tetrodon spengleri Bloch, Ausl. Fische. i, 135: Tetrodon spengleri Giiuther, viii, 284:

Cirrhisomus sjiengleri Svvainsou, Class. Fish, ii, 328, 1839.)

1332. T. tlirg-idus Mitch.—r«^er; Srcell Toad; Bloxver.

Olivaceous above, marbled with black; belly light orange; sides of

body and tail with narrow irregular black cross-bars; an inky blotch

below and beliind pectoral fin; fins plain. Body about as wide as deep

when not inflated ; interorbital space slightly concave; profile not very

steep, depressed in front of the eyes. Caudal peduncle, lips, and bases

of fins smooth; skin everywhere else rough with small three-rooted

spines, which are largest on the back and belly. No cirri. Eyes
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rather small. Head 2f ; depth 3. D. 7; A. 6; 0. 7, slightly rounded.

L. 12 inches. Atlantic coast. Massachusetts to Texas ; very abundant.

(Tetrodon turgidus Mitchill, Trans. Lit. & Phil. Soc. i, 473, 1815: Teirodon turgidus

Dekay, New York Fauna, Finlies, 327: Tetrodon tiirgidm Giinther, viii, 285.)

1333. T. tricliocephaliis Cope.

Brownish above, faintly vermiculated with lighter; sides yellowish,

becoming white below; fins uniform light yellow; a brown spot at base

of pectoral. Profile suddenly descending from prefrontal region to pre-

maxillary, arched from the former point backward ; belly spinous to near

vent; dorsal region from a little behind the nares to above the ends of

the pectoral fins spinous ; spines on the head long, close-set, like seal

bristles ; caudal tin truncate, with prominent points. Head 3^ in total

length ; eye 3^ in length of head. D. 8;A. 7. {Cope.) Newport, Ehode

Island.

{Tetraodon triclioceplialus Coj)e, Proc. Ac. Nat. Sci. Phila. 1870, 120.)

482.—TRICHOI>IO»0.\ Bleeker.

Hairy Box-fishes.

(Bleeker, AM. IcL. Gymnodontes, 49: type Diodon pilosns Mitch.)

Body oblong, little depressed ; nasal tentacle present; dermal ossifica-

tions very small, each with a jmir of lateral roots, and each terminating

ill a fine flexible, bristle-like spine, {rpr/io'^, hair; dL3'Jw>^ Diodon.)

1334. T. pilosns (Mitch.) Bleeker.

Brownish above, ashj^ below; spines of a metallic golden color; sides

and back with a few oblong blackish-brown spots. Body oblong, cuboid

;

the skin entirely spinous, except a small space around the mouth and

eyes and another on caudal peduncle. 1). 12; A. 14. (Del-ay.) North

Atlantic; rare; said to reach a large size.

{Diodon pilosus Mitch. Trans. Lib. & Phil. Soc. N. Y. i, 471, 1815: Diodon pilosns De-

kay, New York Fauna, Fishes, 326; Giinther, viii, 316.)

483,—DIODON Linnoeus.

Porcupine-fishes.

(Linnteus, Syst. Nat. 1758: type Diodon Injsfrix L.)

Body robust, the belly moderately inflatable. Dermal spines strong,

stiff, most of them two-rooted and erectile, a few three-rooted and there-

fore immovable; both jaws entire; nasal tube simple, with two lateral

openings. Pectorals broad, their margin undulate, the upper lobe

longest; vertical fins rounded. Warm seas. {Stc, two; oowv, tooth.)
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1335. D. hystrix L.

Back, sides, and flns with numerous small, round blackish spots.

Spines strong, dilated at the base, with a pair of basal grooves; i)ost-

pectoral si)ines the longest, about as loug as the pectoral fin, those of

the posterior part of the back and tail short and broad, three-rooted

and therefore not erectile; upper and lower part of the tail with two

or three pairs of three-rooted, immovable, recumbent spines; frontal

spines moderate. Head 3; depth 3^. D. 13; A. 13. In all tropical

seas, north to Lower California and Florida. L. about 3 feet.

(L. Syst. Xat. ; Giiuther, viii, 30G: 1 Diodon spinonisaimus Giiiitber, viii, 307.)

1336. D. noveinEnacBilatus Cavicr.

Olivaceous, variously spotted, usually a broad blackish brown band

between orbits, extending downward behind the eye; a second i)arallel

to it across the nape; a large transverse subtriangular spot in middle

of back; a kiduey-sbaped spot above pectoral; all these spots usually

pale edged ; back and sides with small black spots. Spines varying in

length ; upper part of tail without ossifications, but a x^air of spines

lying along-side, their base on the side of the dorsal; some tentacles

nsually present above eye and on throat, abdomen, and back ; 14 to 10

transverse series of spines between snout and dorsal. Tropical seas,

north to San Diego.

{'^Dhcloii lachctc" Laccp<>(le, ii, 13: Dlodon novemmocuJafus, scxmaculatiis. qitadrimac-

idatuft, ami mullimacnlaths Cuvier, M^in. Mns. Hist. Nat. iv, 138, 137, 1818: Diodon

7HucuIaf(is Giinthcr, viii, 307: Diodon macitJaius Streets, Bull. U. S. Nat. Mus. vii, 43.)

484.—CHILOMYCTERUS Bibron.

Bahh if-fishes.

(Bibrou {Cltilomijclerc, Eevno Zool. 184(1, 140); Kaup, Wiegm. Arcliiv. 1855,232: type

Diodon f/eometriciis IJlocli & Scliii.)

Body broad, depressed, moderately inflatable. Dermal spines short,

stout, immovable, triangular, each with three roots; nasal tube simple,

with two lateral openings; caudal peduncle short; fins small, formed

as in Diodon^- jaws without median suture. (/r?A<(c, lip; fj.o/.yjf), nose.

"Xariues non closes an sommet, mais chacune ayant rapparence de

deux levres, on formre de deux tentacules reunis a la base.")

1337. C. geoJBlctraCHS (Block & Scliii.) Kanp.

—

Rahbit-Jhh ; Swell Toad.

Greenish; belly pale; a round, black, ocellated spot above i)ectorals,

not as large as eye, a larger one behiiul pectorals, another at base of

dorsal, with a smaller one below it; back and sides with parallel black

stripes of uniform width about as wide as the interspaces, those on the
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back runDing longitudinally, those on the sides obliquely downward and

backward, those on the front of the head running crosswise; a dark bar

at base of dorsal ; other fins plain. Body a little broader than deep at

the gill-openings; iuterocular space broad, concave; eyes large, lateral,

nearly as long as snout, each with a cirrus above it, longer than the pu-

pil
;
gill-oi)ening about as wide as eye, opposite upper anterior part of

pectoral. About 9 spines between eye and tail, their height equal to

diameter of pui^il ; spines on belly much smaller, jjartly imbedded in skin

;

some of the posterior with cirri; spines on caudal peduncle; anterior

root of each sjiiue little if any larger than the others. Pectoral fin

deeper than long,*the margin undulate, the upper lobe longest. Head

2f; depths. D. 12; A. 10; L. Cinches. Massachusetts to West Indies;

ve^ry abundant southward.

(Diodon geometricus Bloch & Schneider, 1801, 513: Diodon maculostriafus Mitchill,

Trans. Lit. & Phil. Soc. N. Y. i, 470, 1815; Giinther, viii, 310.)

Subsp. (?) fuBig^inosus (Dek.) Goode & Bean.

Dark brownish olive above, with wavy dusky lines; belly black, the

bases of its spines bright orange. Entire body covered with large

three-rooted spines, which are very numerous and close-set, especially

on the belly; spines of the belly as large or even larger than those on

back; not imbedded. D. 12; A. 10. Atlantic coast, from Cape Cod

southward ; not common
;
probably a young form of the preceding.

{Diodon fuliginosus Dekay, New York Fauna, Fish. 3'24.)

Family CXXX.—ORTHAGORISCID^.

{The Sead-fishes.)

Body more or less short and deep, compressed, truncate behind, so

that there is no caudal peduncle. Skin rough, naked, spinous or tes-

sellated. Mouth very small, terminal; teeth completely united in each

jaw, forming a bony beak without median suture, as in Diodon. Dorsal

and anal fins similar; posterior, more or less perfectly confluent around

the tail; no spinous dorsal; no ventral fins; pelvic bone undeveloped;

pectorals present. Belly not inflatable; gill opening small, in front cf

pectorals; an accessory opercular gill; no air-bladder. Fishes of the

open seas, apparently composed of a head to which small fins are at-

tached. Genera 3; species 4. Found in most warm seas. /

{Gymnodontes, group Molina Glinther, viii, 317-3'20.)
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a. SkiQ thin, armed with stout spines; vertical .fins not confluent; body deeper thaa

long (Molacanthinw) Molacanthus, 485,

aa. Skin thick, granular or tessellated ; vertical fins falcate, condncut behind. {Or-

thagoriseinw.

)

i. Body not twice as long as deep; skin without hexagonaj plates.... ..Mola, 486.

485.—MOtACANTHUS Swaiuson.

(Pallasia Nardo: Acanlhosoma Dekay.)

(Swaiuson, Class. Fish. etc. ii, 329, 1839: type Diodon viola Fallas^ Molacanthus pallad

Sw. =^ Diodon numviularis Walb.

)

Body suborbicular, uiuch compressed, deeper than long, covered by

a thin silvery skin on which are many strong spines. Dorsal and anal

fins high and short, not conflnent, the space on the tail between them

ocQnpied by a row of small spines; pectorals moderate. These small

fishes have been generally considered as the yonng of Mola. The fact

that they are not so was flrst conclusively shown by Prof. Pntnam (Am.

Nat. Dec. 1870). The species inhabit the open seas. (Mola; axdvda,

spine.)

1338. M. mimmularis (Walb.) Gill.

Olive-brown above; sides and below iridescent silvery. Body verti-

cally oval, higlier than long; spines on body scattered, striated on sides.

Head more than half length, which is little more than f depth. D. 25.

(Dekay.) Atlantic Ocean; rare on onr coast. L. about 2 inches.

{Diodon nummHlaris "Walbanm, Artedi, Pise. 1792, G(X): Acauthosomu cariiiatiim De-

kay, New York Fauua, Fish. 330: Molacanthus pallasi Putnam, 1. c.)

486.—MOI.A Cuvier.

(OrthagofiscHs Bloch & Schneider.)

(Cnvier, Legons d'Auat. Comp. 1800 (fide Gill): type OrtJiagonscus mola Bloch A,

Schneider= Mola rotunda Cuvier.)

Body ovate, strongly compressed, covered with a thick, rough, leath-

ery, elastic; skin, which is without bony plates. Profile forming a jiro-

Jecting fleshy nose above the month. Dorsal fin beginning not far be-

liind pectorals, sliort and high, falcate, confluent with the anal, around

the tail; no large spines on the body. Clumsy fishes, found, in most

warm seas, reaching a great size. (Latin mola, a millstone.)

1339. ITI. rotunda Cuv.—Suu-fish; JTcad-fish; Mola.

Dark gray ; sides grayish brown, with silvery reflections;; belly dusky;,

a broad blackish bar running along the bases of the <lorsaJ^.caudal, and.

Bull. Nat. Mu8. No. IG 55
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anal fins. Dorsal and anal fins liigh in front, rapidly decreased back-

wards; caudal fin low, and with a wavy outline. Depth always more

than half length, and in the young tbe vertical diameter exceeding the

longitudinal. Form varying much with age, the body becoming more

elongate, the fins comparatively shorter, the eye much smaller, and a

hump being developed above the mouth, topped by an osseous tubercle.

Head 3; depth If . D. 17; A. 16. Pelagic, inhabiting most temperate

and tropical seas, swimming slowly about near the surface; common

northward to Cape Cod and Point Concepcion. It reaches a weight of

about 500 pounds.

(Tetrodon viola Linn. Syst. Nat.: Orthagoriscus mola Bloch & Schneider, 1801, 510:

Orthagoriscus mola Storer, Fish. Mass. 420: Orthagoriscm analis Ayres, Proc. Cal.

Acad. Nat. Sci. ii, 31, f. 54: "Mola rotunda Cuvier, 1800,")



ADDENDA ET CORRIGENDA.

Page 3 (57). Brancliiostotiia lanceolatuni.

To the synonymy of species No. 1, add:

{'' Limax lanceoJatus Pallas, Spicilegia Zoiil. x, 19, about 1770.")

Until tbe Lancelets are more fully compared, neither our Atlantic

nor our Pacific coast form can be distinguished from the European

species.

Page 5. Instead of Bdellostoma read

:

3. PoQistotreina Gill.

The generic name Heptatrema Dum^ril (Cuvier, Regne Anim.) has

2)riority over Bdellostoma Miiller. Species 3 may be named

—

3. P. StOUti (Lockington) J. & G,

The identity of this species, thus far known only from the coast of

California from Santa Barbara northward, with the Chilian H. domheyi

is doubtful. The description, on page 57, is taken from California speci-

mens. The genus Polistotrema Gill (Proc. U. S. Nat. Mus. 1880, 30) is

distinguished by the presence of 11 to 11 gill-openings instead of G or 7,

the base of the tongue being between the seventh and eighth (not an-

terior) pair of branchiae.

Page 7. A better generic arrangement of our Lampreys than that

given in the text would be as follows (omitting the character of the

division of the dorsal fin, which is subject to much individual varia-

tion):

c. Maxillary tooth single, creacent-sbaped, with a cusp at each end.

b. Lingual teeth pectinate 4. Entosphexus* GilL

bb. Lingual teeth obscurely tricuspidate 5. AMMOCfETESt Dumdril.

aa. Maxillary tooth of 2 or 3 pointed cusps close together; lingual teeth pectinate.

C. PETROMYZONt L.

* Species E. tridentatm (Gairdn.) Gill.

t Including Lampetra Gray. Species A. plumbeus (Ayres) Bean: A. aweus Bean: A.

vif/cr (Raf.) Jor. : A appendix (Dek.) J. Si, G.

t Including Ichthyomyzon Grd. Species P. argenieus Kirt. : P. caatancus (Grd.) Bean:

V. inarinus L. : P. d&raatua Wilder.
807
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Page 7. The genus 4 («) Entosphentis sliould probably be admitted,

and its species should be

—

4. E. tridciltatUS (Gairdner) Gill.

It ranges from Monterey to Vancouver's Island, and Nos. "5" and

'^6" are not distinct from it.

On page 8, after Ammocoetes pluinheus, add:

7 {b). A. aureus Bean.

Plumbeous above, golden yellow below; under side of head and neck

silvery. Maxillary tooth single, bicuspid; mandibulary with 7 cusps,

the outer largest. Head shorter than chest; distance from eye to first

dorsal thrice base of first dorsal; base of second dorsal twice as long

as that of first, the fin twice as high; interspace between dorsals §
length of head; tail (from vent) 4 in total length. Head lOJ {5^ in

distance to first dorsal). L. 15 inches. Yukon Eiver, Alaska; abun-

dant. (Bean.)

{Ammocceies aureus Beau, Proc. U. S. Nat. Miis. iv, 1881, 159: '^ Petromyzon viarinus

camtschaticus Pallas, Zoogr. Rosso-Asiat. iii, 1811.)

On page 9, after Ammoccetes niger, add:

8 (b). A. appeaidix (Dekay) Gill.

Dusky brown, sometimes tinged with bluish; fins pale amber. A
ring of irreguiarly-shaped corneous processes within the mouth, aud a

large isolated double tooth of the same texture on the inferior portion

of the mouth. Origin of dorsal in advance of middle of body (behind

middle in A. niger). Vent near posterior third of body. Anal papilla

(•'appendix") conspicuous in males in spring. Streams of l!^ew York

and Southern New England. {DeMy.) Not lately recognized, but ap-

parently differing from A. niger in the less posterior dorsal.

{PeU-omyson appendix Dekay, New York Fauna, Fish. 1842, 381: Ammoca-tes anieolor

Dekay, 1. c. 383; larva. Of the remaining speciea described by Dekay, Ammococtes

bicolor Le Sueur, 1. c. 383, seems to be the larva of Petromyzon marinus, aud P. lamot-

teni Le Sueur MSS. 1. c. 882, is probably Petromyzon argenteus.)

Page 10. Petromyzon castaneus has been lately received from Loui-

siana. It is considered a valid species by Dr. Bean, as is also 9 (6),

P. hiriido (Grd.) Bean. Both these species have the maxillary tooth

tricuspid, not bicuspid as in P. argenteus.

Page 11. The mandibulary teeth in Petromyzon marinus are usually

7 in number. The plates of the anterior lingual pair are confluent, and

not their serrations as stated in the text.
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Page 11. Instead of P. nigricans Le Sueur, read:

12. P. iiiarinus, siibsp. dorsatiis Wilder, sp. nov.

Tlie ^^ Petromyzon nigricans'^'' af tbe Atlantic coast streams seems to

be the young of P. marinus. The Cayuga Lake Lamprey described in

the text on page 11 is apparently a distinct subspecies, differing from

P. marinus in the longer head (snout 1^ in chest; head half longer

than chest; in P. marinus snout If in chest; head one-third longer than

chest) ; maudibuhiry teeth usually 8 or 9. Males iciih the hack before

dorsal Jin compressed in a long, liard^ fleshy ridge. Interspace between

dorsals variable in length, shortest in males, ^ to f base of first.

Tail 3| in length. Coloration of P. marinus, and size not much less.

Abundant in Cayuga Lake, oSTew York; not yet observed elsewhere.

The diflt'erences above noted are not very constant.

(Wilder MSS. : Pctromijzon niyrlcans J. & G., page 11 of this work. )

Page 14. Under Echinorhinus the reference

(Blainville, Bull. Sci. Philomath. 1816, 121)

should be supplied.

Page 18 (and 59). Instead of genus 13 (6) Scyllium Cuvier read:

13 (&).—SCYLLIORHIJ^US Blaiuville.

(Blainville, Bull. Sci. Philorn. 1810, 121: type Sci/Uiorhinus cattihis Blainville= ,S'(/«a7M8

canicula L.)

The generic diagnosis of " Scylliiun,^^ on page 59, applies to Scyllio-

rhinus, with the exception of the clause "nostrils separated by a broad

isthmus", which is true of part of the species (subgenus Gatulus Smith)

only. Species 18 (&) should be " 8. ventriosus (Garmau) J. & G."

After 18 (6), 8. ventriosus, add

:

18 (c). S. retifer (Garman) J. & G.

Light brownish, crossed at irregular intervals by groups of 2 to 4

narrow black lines, which are joined by other lines, forming a network

of polygonal meshes; belly uniform yellowish. Body moderately elon-

gate, the vent in front of its middle. Head depressed, its width nearly

equal to its length in front of spiracles; length of snout from mouth
less than distance between outer margins of nostrils; nasal valves

broader than isthmus between them, not reaching mouth, without

free cirrus; length of arch of mouth a little more than half its width;

lower labial fold reaching one-fourth distance to symphysis; teeth

small, each with a central cusp and two small ones on each side. Pec-
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torals short and broad. First dorsal inserted near middle of length of

body 5
caudal not large. {Garman.) Deep water, off the coast of Vir-

ginia; one specimen known.

(ScylUuin retiferum Garman, Bull. Mus. Comp. Zool. xi, 2;53, 1881.)

Page 18. Instead of Galeorhinidw, read

:

Family VJI.—CARCHARIID^.

On page 19, instead of Mustelus Mnnulus, read:

19. M. canis (Mitch.) Dek.

Add to the synonymy:

(" Squalus canis Mitch. Trans. Lit. & Phil. Soc. N. Y. 1, 486, 1815: Mustelus asterias

Cloquet, Diet. Sci. Nat. xiv, 407, 1820: Muslelus plebejus Bouap. Fauua Italica, 1838,

49.")

Page 20, si)ecies 20:

The Mustelus canis of our Atlantic coast seems to us to be perfectly

identical with the European species, the American name having prior-

ity of date. Mustelus californicus Gill, is however a different species.

It may be thus comi^ared with 31. canis, the differential characters of the

latter species being interposed in parenthesis: In No. 20, M. californi-

cus Gill, the dorsal fin is comparatively small (large), its anterior lobe

obtuse, and when depressed hot reaching so far as (reaching well be-

yond) the posterior lobe; height of anterior lobe less (more) than the

base of the fin, which is little (considerably) longer than snout and less

(more) than one-third the interspace between dorsals; the pectoral is

comparatively short, not reaching to anterior third (reaching nearly to

middle) of dorsal, or about half way to the beginning of the slit be-

tween ventrals (half way to the base of the claspers). The snout in

M. californicus is more pointed, the mouth narrower, its anterior angle

more acute (obtuse); breadth between angles of mouth -| {^) snout.

Mustelus californicus reaches a larger size than 3f. canis. In Mustelus

californicus the embrj^o is attached to the placenta?. It therefore be-

longs to the subgenus '•'• Pleuracromylon'^'' Gill.

Page 20. The genus ^^ Rliinotriacis^''^ introduced on page 59, may be

sui>pressed, ''i2. Iwnlei^^ being a species of Triads, as given on page 20.

Page 20 (60). 20 (b), '' Rhinotriacis Icevis''^ (or, better, Mustelus lasvis

Risso) should i)robably be suppressed, as the evidence of its occuirence

in our waters is Insufficient.
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Prtgc 21. After Galeorhimts add the reference:

(Blaiuville, Prodrome Faune Fran9ai8e, Poiss. i, 85, 181G.)

It is probable that our species is really distinct from the European.

It may be characterized as

—

33. G. zyogJlcrus* J. & G. sp. nov.

—

Oil Shark.

Dusky ji,rayish; most of pectoral, tip of caudal, and anterior i)ortion

of both dorsals black. Snout depressed, rather long, but rounded at

tip; nostrils considerably nearer mouth than tip of snout; the anterior

lobe with a small jtointed tip; interorbital space a little less than length

of snout ; teeth about }% the four or five teeth nearest the middle of the

jaw much smaller than the others; median tooth of each jaw snmllest,

subtriangular, without basal cusps; lateral teeth of both jaws similar,

with their i)oinVs strongly directed outwafds; a sharp angle near the

middle of the outer margin, below which are 2 to 5 sharp cusps or ser-

rations; labial folds moderate. Eye large, the small spiracles sej)a-

rated from it a distance about equal to its diameter. Head with many

mucous pores. Distance between angles of mouth nearly twice length

of mouth, and equal to length of snout from mouth. Pectoral fin mod-

erate, reaching somewhat beyond front of dorsal, its tip somewhat

pointed, its free edge concave. Middle of first dorsal nearly midway

between pectorals an<l ventrals, its anterior lobe rounded, posterior,

acute; second dorsal scarcely one-fourth as large as first, a trifle larger

than anal, which is inserted slightly farther back.

Measurements of a large example, 63 inches in length, from San Pedro, California.

Length 100.

Greatest depth 14.

Length of head 18.

Length of snout (from month) 7.5

Length of snout (from eye) 8.

Width of month 7.

Length of spiracle 0.

7

Length of eye 2.5

Distance from snout to first dor-

sal 3.3

Length of base of first dorsal 7. 3

Height of first dorsal 7.

5

Distance between dorsals 2.5

Length of second dorsal 4. 5

Height of second dorsal 4.

Length of anal 3.5

Length of caudal 21.

Distance from pectorals to ventrals. 25.

Lengt h of pectorals 15.

Length of ventrals 4.5

Coast of Southern California, from San Francisco to Cerros Island,

extremely abundant. Valued for the oil in its liver, and for the fins,

which are much prized by the Chinese, the gelatinous fiu-rays making

a fine soup.

(Galeorhiniis galeus .Jordan &, Gflbert, Proc. U. S. N.at. Mus. 1880, 42, and 1881, 18:

typical specimeus have been distributed by the National Museum as Nos. 26927,

^^i^oe, soup; Ttrepov, fiu.
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2G973, 27100, and 27391. The European species, G. galeiis, is said to have the naiddle

teeth of the jaws not reduced in size, the median tooth in each jaw with basal cusps;

the second dorsal half smaller than the first; the fins plain, etc.)

Pages 22, 23, 24, 00. The groups called CarcJiarinus and Eulamia

sliould rather be considered as subgeneric sections of a single genus,

which may stand as

—

1§.—CABCHAKIAS Rafinesqne.

(RafinesqueT ludice d'lttiol. Sicil. 1810, 44: type Squalus glaucus L.)

The species of Carcharias should stand as follows:

25. C. gHaMCMS (L.) Cuv.

26. C. ©toscaarus (Le Sueur) Miiller & Heule.

In this species the very long pectorals extend beyond the end of the

dorsal, and their outer margin is four times as long as the inner.

26 (h). C. pliatyodOBl (Poey) J. & G.

Slaty-blue, white below; caudal blackish, other fins with dark tips.

Body stout. Head very short, broad, depressed, and bluntly rounded.

Mouth twice as broad as long, its breadth about half more than length

of snout; inner lobe of nostril very blunt; nostril a little nearer eye

than tip of snout; upper teeth very broad, triangular, erect, coarsely

serrate, not notched; lower teeth nanower, more finely serrate. First

dorsal beginning close behind pectoral, a little higher than long, not

falcate, its base 2^- in interspace between dorsals; second dorsal very

small, its base 5 in interspace; caudal moderate, 2| in body; anal a

little longer than second dorsal, and i)laced a little farther back; pec-

torals rather small, not falcate, G in total length, reaching a little past

dorsal; Avidth of pectoral nearly two-thirds its length. L. 10 to 15 feet.

Cuba to Texas; abundant in the Gulf of Mexico; the specimen here

described being from Galveston.

26 (c). C. paeiaaabeHS (Nardo) J. & G.

Bluish gray, whitish below. First dorsal rounded above, inserted

immediately above the base of the pectoral ; second near the middle

of the base of the anal; pectoral one-third longer than broad, its ex-

ternal angle rounded. Mouth arched, its breadth equal to its distance

from tip of snout; snout short, rounded, a little longer than in C. lamia,-

eyes small : upper teeth scarcely notched on the outer margin. [Doder-

lein.) Mediterranean; said to have been once taken at New York.

(Squalua plamheus Nardo, Prodr. Ichth. Venice, 1827, 9: Carcharias (Prionodon) mil-

lerti Valenciennes MSS. iu Miiller & Henle, Plag. :i8, 1-541: Eulamia millerti Gill,

Proc. Acad. Nat. Sci. 1864, 262, in part: Carcharias milberti Doderleiu, Mauuale Ittio-

log. Mediter, 1881, 44.)
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This species should probably be omitted from our lists, as there is no

good evidence that any of our sharks are identical with the pliimbeus or

the milberti of the Mediterranean. Probably C. cceruleiis was originally

confounded with it. The Eulamia milberti of recent American writers

is probably the following species, which may be substituted, as

—

27. C. cfleruleiis Dekay.

This species differs from C. plafyodon chiefly in the following respects:

Head longer, the snout much less obtuse, its length from mouth equal to

breadth of mouth ; distance between nostrils ^ less than lengtli of snout.

Teeth and fins as in C. platyodon. Pectorals rather small, not falcate,

(\h in bodj-; caudal 4, rather narrow. New England to Florida; not

rare.

{Carcharias cocrulcus Dekay, New York Fauna, Fishes, 354, 62; Jordan & Gilbert.

Proc. U. S. Nat. Mns. 18^2: Lamna caudata Dek. 1. c. 354: Eulamia milberti Gill, Proc,

Acad. Nat. Sci. Phila. 1664, 262; probably not Carcharias milberti M. & H.)

27 (b). C. laBBiia Raf.

To the description on page 23 add the following:

Head broad, depressed; snout short and rounded, nostrils midway

between its tip and the front of the mouth ; breadth of mouth greater

tlian i)reural length of snout. First dorsal very large, commencing

close behind the base of the pectoral, its height a little greater than

the length of its base, its anterior margin convex, its upper angle

rounded, its i)osterior border nearly straight, its lower angle pointed,

its height about equal to greatest depth of body; second dorsal much

smaller than first; pectorals at least twice as long as broad; upper

lobe of caudal one-fourth the total length, twice the inferior lobe.

Grayish, fins rarely darker at tip. Coasts of Europe, etc. The claim

of this species to a place in our fauna is extremely questionable.

{^ Carchariaa lamia Ralinesque, Indice d'lttiol. Sicil. 1810, 44, no descr. : Carcharias

vulgaris Cnvier, Reguc Aniiu. ii, 126, 1817: Carcharias lamia Kisso, Hist. Nat. Eur. Mer.

jii, 119, 1826: Squalis carcharias of some early authors, not of Linnicus, whose account

is based chiefly on Carcharodon.)

27 (c). C. lainielSa Jor. & Gilb.

The species described as U. lamia on page GO is probably distinct

from the European species, and has been described by us (Proc. U. S.

Nat. Mus. 1S82) as Carcharias lamiella. In this description, on page

61, tenth line, for height read size. In the thirteenth line, read "in not

having the first dorsal higher", etc.
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Page 24. Instead of Aprionodon punctatus read

:

29. A. isodon (Mull. & Henle) Gill.

It is doubtful whether this species has ever been taken on our coasts.

The name punctatus is very doubtfully applied to this species, as the

Squcdus punctatus of Mitchill is as likely to have been C. terra;novce. A.

isodon should be suppressed from our lists until its alleged occurrence

iu our waters is verified.

On page 25, the genus Reniceps is probably unworthy of retention,

and it should be reunited to Sphyraa. The characters to be assigned to

the genus Sphyrna are included under the account of the family. Spe-

cies 31 should be

—

S. tiburo (L.)Raf.

The correct reference to the description of Sphyrna is

—

(Rafinesque, Indice d'lttiol. Sicil. 1810, 46.)

On page 27, family X should be Odontaspididce. Its single genus may

stand as

—

25.—ODONTASPIS Agassiz.

(Agassiz, Poissons Fossiles, iii, 87, 1836 : type Squalus ferox Risso.)

The American species should stand as

—

34. O. liUoralis (Mitch.) J. & G.

The prior name americanus (Mitch.) was the result of an error of

identification.

Page 28. Instead of Isurus glaucus read

:

35. I. dekayi (Gill) J. & G.

Dark bluish-gray above, white below, the color abruptly changing on

the tail; upper fins dusky, lower pale. Head 5 in length to tip of cau-

dal
;
pectoral as long as head, a little longer than upper caudal lobe.

Dorsals and pectorals falcate 5 first dorsal inserted behind pectoral at a

distance equal to one-fourth head; base of dorsal 2 J in head, its height

If. Middle teeth very long, much longer and narrower than lateral

teeth. Length 10 feet. Cape Cod to West Indies. The American spe-

cies seems to differ from the Asiatic I. glaucus in its longer pectorals

and higher dorsal.

(Lamna punctata Dekay, New York Fauna, Fishes, 1842, 352 (not Squalus punctatus

Mitch.) : Isuropsis dekayi Gill, Am. Lye. N. Y. 1858, 153 : Isuropsis glaucus Poey, Synopa.

Pise. Cubens, not Oxyrhina glauca M. & H. ?)

Page 29. Instead of Isurm oxyrliynchus read:

36. I. spallanzaniii Raf.

This species should be erased, as there is no evidence of its occurrence



ADDENDA 17. PRISTID^—PRISTIS. 875

in onr waters. ^'Lamna punctata^^ Storer is doubtless based on Lamna

cornuhica, with which species Eatinesqiie's description of Isurtis ox-

yrhynchus is identified by Doderlein. This species should probably

staud ns I. spaUanzanli Raf. (Indice d'lttiol. Sicil. 45, 1810).

Page 30. The reference to the generic description of Carcharodon

shoukl be

—

(Smith MSS. ; Bonaparte, Mem. Soc. Neufch. ii, 9, 18:59 : type Carchardon smithii Bon.

= C. carcliarias.)

Page 30. Instead of G. rondeletii read

:

3§. C. carcBiarius (L.) J. & G.

To its synonymy add

:

(Sqxalus carcharias L. Syst. Nat. i, 400, excl. sijn. pars: Carcliarias verus Agassiz,

Poiss. Foss. iii, 91, 1836.)

Page 31. The reference to CetorMnus should be

—

("Blainville, Bull. Soc. Philoni. 1816, 121.")

No. 39 should be-

so. C liiaxaBlBiis (Gunner) Blainv.

and to the synonymy should be added

:

{Squalns maximus Gunner, Troudj. Selskschr. iii, 3:1, 1765.;

Page 31. The family EMnodontidw and its species, Micristodus punc-

tatMs, should be omitted, as they do not belong within our faunal limits.

Page 32. Instead of 31, Gijropleurodus, read:

31,—EaETEKOfi>0]\TUS Blainville.

(Blainville, Nouv. Bull. Scieuc. IBK!, 121: type Squalus phUlipi Lac.)

The characters of the genus are equivalent to those of the family. The

American species should stand as

—

41. H. francBSCB (Grd.) Gill.

It is abundant on the coast of California from Point Coucepcion south-

ward.

On page 37, instead of Pristis antiquorum, read:

44. P. pcctiaiatus Latham.

And read in the description, "rostral teeth in 25 to 28 pairs" (instead

of IG to 20, the number found in P. antiquorum ; we fiud no authentic

record of the occurrence of the latter species in our waters). P. pecti-

natus occurs in the Tropical Seas, north to our South Atlantic coast

j

abundant in the Gulf of Mexico; ascending the Lower Mississippi.

(Latham, Trans. Linn. Soc. ii, 298, 1794; GUnther. viii, 437.)
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On page 37. The Rhinohatidcc are all ovoviviparous, a character

which distinguishes them from the oviparous Eaiidw.

On page 38. BMnobatns leucorliynclius Giinther is not identical with

B. productus, and should be erased from the synonymy of the latter

species, which does not extend southward from California. In R.pro-

ductus the rostral ridges are armed with small spines above, and are

largely confluent auteriorly, not " separated along their entire length,"

as stated in the text; anterior nasal valve not dilated laterallj' and not

extending to the inner edge of the nostril; first dorsal well behiud

tips of ventrals, not reaching nearly to the second. Females with a

small digitate flap, free behiud, above tip of snout. Color grayish,

without pale spots; snout paler, a black blotch beneath it. San Fran-

cisco to San Diego. The description quoted in the text, from Dr.

Streets, was taken from a specimen of E. leucorhynchus. R. productus

and R. lentiginosus belong to tlie subgenus RMnohatus, distinguished

from '^ SyrrJiina^^ by the long, sharp snout and narrow nasal flaps. Our

two species of ^^ Syrrhina^'' have each recently been made the types of

new generic names, viz: ^'•Zapteryx^^ (Jor. & Gilb. Proc. U. S. Nat. Mas.

1880, 53: type Platyrhina exasperata J. & G.) and ^'- PlatyrJiinoidis-- (Gar-

man, Proc. U. S; Nat. Mus. 1880, 522: tyjje rjalyrhina triseriata J. & G.)-

Flatyrhinoidis is "distinguished from Syrrhina and Tryonorhina by the

labial fold, nasal valves^ and marginal series of spines, and from Platyr-

Idna by the fold, valves, separation of i)ectorals, and viviparity." Trygo-

norhina alveata Garman, Bull. Mus. Comj). Zool. 1880, 169, is identical

with Rhinobatus exasperatvs.

In R. exasperaiMS the dorsals are well forward, the origin of first dorsal

being nearer hinder part of root of ventrals than front of se(;oiKl dorsal.

In R, triseriatus the origin of first dorsal is nearer root of caudal than

the hinder part of root of ventrals. In the latter the rostral ridges are

strongly convergent, in R. exaspcratus they are parallel.

On page 30, add to description of 47, Torpedo caUfornica- Ayres:

Color very dark brown, with small round black spots, which are some-

times obsolete. Eyes small, the spiracles at a distance behind them

more than twice diameter of eye and more than length of spiracle; edges

of spiracles not fringed ; breadth of mouth about equal to its disti\Dce

from tip of snout. Teeth small, sfiarp, in few series. Tail a little

shorter than disk. First dorsal fin more than twice as large as second;

half of it opposed to the ventrals. Coast of California; thus far seen

only about San Francisco and Santa Cruz.
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On page 39, after description of Torpedo californica^ add:

36 (fc).—NARCIi\E Henle.

(Henle, Ueber Narcine, 31 : type Torpedo brasiliensis Olfers.)

Disk more or less rounded, not eraarginate in front; spiracles ex-

tremely close to the e.yes, their edges tuberculate or smooth ; mouth

narrow, surrounded by a circular fold of skin, which forms the frenum

of the nasal valve; teeth in quincunx, not occupying the whole of the

jaw, following the edge of the jaw outward, so that most of them are

visible when the mouth is closed. Tail about as long as disk. Second

dorsal larger than first. Tropical Seas, {•^dp/.rj, numbness, an ancient

name of the Torpedo.)

47 (h). N. 1>rasa9Bcnsis (Olfers) Henle.

Subsp. corallina, Garnian.

Orange; a dark brown band across the head in front of the eyes, inter-

rupted on the forehead; a large triangular space of the light color on

the snout in front of the dark band; rest of body with faint dark mark-

ings and small round spots. Posterior borders of dorsals and caudal

truncate ; otherwise as in N. hrasiliensis (Olfers) Henle, of which si)ecies

this is thought to be a local variety. {Garman.) JV. brasilicnsis has the

disk oval; the first dorsal smaller than the second; the teeth pointed

and the spiracles very close to the eye, surrounded by a ring of small

tubercles. Pensacola, Florida, to Brazil.

(Torpedo irasiliensis Olfers, Torped. 19: Giinlher, viii, 453; Garman, Bull. Mus.

Comp. Zool. xi, 234, 1881.)

On page 42, after Raia granulata, add

:

53 (&). R. oi'Bia.ta Garman.

Allied to B. eglanteria. Liglir brownish, freckled with paler, marked

with a few groups of small darker spots ; several spots on the tail ; one

at base of each dorsal. Disk little broader than long, the anterior mar-

gins convex
; tip of snout obtuse; snout not jiroduced; rostral cartilage

obtuse. Width of mouth three-fourths its distance from end of snout.

Teeth in upper jaw in 44 series. A median series of spines on back and

tail; a lateral scries on each side of this on back, and two on tail; a

series on each orbital ridge ; a single spine on forehead between eyes

.

several above tip of snout; a group on hinder angle of pectoral and on

its anterior extremity ; besides these the entire upper surface is rough

with small asperities; lower surface smooth. Tail a little longer than

disk. Deep water; ofi" the coasts of South Carolina and Florida. {GaV'
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man.) Perhaps a local variety of B. acMeyi Garman, a species described

from Yucatan Banks.

(Garman, Bull. Mas. Comp. Zool. xi, 235, 1881.)

33 (o). R. plaalonia Garman.

Brown, tlie adults purplish, with irregular transverse series of ill-

defined, often confluent brown spots, besides some white spots ; tail with

light and dark bands; dorsals dark; lower surface white. Disk broader

than long, subqnadraugular, rounded in front; snout forming a very

blunt angle; tail half longer than disk; rostral cartilage short, not ex-

tending to the tip of the snout. Width of mouth half its distance from

snout. Teeth in 32 series. Eyes large, their length more than inter-

orbital width. Back and tail covered with small, close-set, stellate

spines, the points slender, compressed, directed backwards. A close

series of large spines along the middle line of back and tail; a supra-

orbital row, and a single spine on each side of back of head ; a series

of about five on each side of shoulder-girdle, in front of which are one

or two more; two series on each side of tail. Lower parts smooth.

Deep water; off coast of South Carolina. [Garman.)

(Garman, Bull. Mus. Comp. Zool. xi, 2'3(), 1S81.)

On page 42, instead of Bala cooperi, read:

54. R. Mraoctalatn Grcl.

The synonymy given to ^^ R. hinoculata'" on page 41 should be trans-

ferred to this species, the original ''hinoculata'''' being the young, and

'^ cooperV the adult, of the same species.

On page 43, instead of Eaia Mnocidata, read:

56. K. inoc'lilCita. Jordan & Gilbert.

For the synonymy given on page 44 substitute the following:

(Eaia inornaia Jor. & Gilb. Proc. U. S. Nat. Mus, 18S0, 457 and 1881, 74.)

Yar. mermis is also described in loc. cit. 1881, 74.

On page 45, after Raia stellulata, add:

57 (h). R. pas'EBaiiCcE'a Bean.

Olive brown above, with numerous faint light blotches, two of which

are larger than the rest. Disk considerably broader than long; tip of

snout slightly i)rojecting; interorbital width 3^ in distance from snout

to eye; tail as long as distance from its root to eye. Teeth in 27 rows.

Snout, supraoccipital region, and whole margin of pectorals and ven-

trals, covered with small prickles, as is also an area on tail; back and
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tail with a median row of 22 to 29 large spiues; tail with a marginal

row of large spiues ; rest of disk mostly smooth. Lower snrface smooth,

except an elliptical area below tip of snout. L. 3 feet. Unalashka,

Alaska. (Bean.)

(Bean, Proc. U. S. Nat. Mus. iv, 157, 1881.)

On pages 47 and 65, instead of '^Dasyatis Eafinesque" or ''' Dasihatis

Walbanra," read

:

40.—TRYGO]\ Adanson.

(Adaiisou MSS. ; Geoffrey St. Hilaire, Descr. Egypte Poiss. 1809, 219: type Tryjon

lymma St. Hil. = Bala pastinaca L.)

The name Tnjgon seems to be prior to Dasyatis 3?af. (1810); the

earlier Basyhatiis of Walbaum included all the rays, and is therefore

properly a synonym of Eaia L. The name Trygon is from rfioycb'y, a

turtle-dove. ^^Ab alarum expansarum similitudine. Sunt qui columham

marinam appellant''' (Eondelet, de Piscibus, 332, 1554).

The I^orth American species of Trygon should stand as follows

:

61. T. ccntrura. (Mitch.) Linsley.

61 (6). T. hastata (Dekay) Storer.'

62. T. sayi (Le Sueur) M. & H.

The specimen described on page 48 as ^^ Dasyatis sayi" is the young

of T. sabina.

63. T. daptorura Jor. «fe Gilb.

61. T. tubcrculata (Lac.) Dum.

6 J. T. sabina Lo S.

Page 50. Instead of Aetobatis read:

41.-STOASODON Cantor.

{Jetolatix MUIlcr & Henle, Plagiosfoinen, 1841, 179: not of Blaiuvlllc, Bull. See. Phi-

lom. IHK), 112 {^^ Myliobatis) : Stoasodon Cantor, Catalogue Malayan Fishes,

IBnO, 1416: type Baia narinari Euphr.)

As the type of Aetobatis Blainv. was Raia aquila L., the use of the

same name for a diflFerent genus is not allowable. {(Trod<;, arch; oSdh:;,

tooth.) Our species should stand as

—

66. S. narinari (Euphrasen) Cantor.

Sloasodon laticeps (Gill) J. & G. {AUtobatis laticcps Gill, Ann. Lye.

Nat. Hist. N. Y. 1865, 137 = Aetobatis latirostris Giinther, Fish. Centr.
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Ainer. 1869, 491), described from a specimen sent from San Francisco,

should probably not be included in this work. The species is abundant

on the west coast of Mexico, from which region the typical specimen was

most likely obtained.

Page 50. An earlier reference to Myliohatis is

—

(Dnn)6ril MSS. ; Geoffr. St. Hilaire, Descr. Poiss. Egypte, 1809, 336.)

Page 53. To synonymy of '^ Mania hirostris^^ add:

(Baia birostris Walbanm, Artedi Pise. 1792, 535.)

On page 77, last line, and page 78, forty-fourth line, for Pnstipoma-

tida;, 87, read: Sparid^, 88.

On page 78, seventh line, for Teuthydidw, read: Aoantiiurid^, 99.

On page 78, thirtieth line, for Tracliimdas, read : Latilid^, 102.

On page 78, nineteenth line, for Centrarchidw, 81, read: Elassoima-

TID^, 83 (h).

On page 70, seventeenth and twenty-ninth lines, for TrigUdcc^ 108,

read: Agonid^, 108 («).

On page 80, twenty-first line, for TmcJiinidcB, read: Trichodontid^,

102 (b.)

On page SO, thirty-fourth line, for "B," read "A A."

On page 81, after YYY, add:

YYYY. Dorsal fin single, the anterior half spinous, the posterior soft.

Blenniidje, 112.

Page 92. The group here called Litholepls is to be considered as a

section of Lepidosteus rather than as a distinct geiuis. The name

Atractosteus (Raf. Ichth. Oh. 1820, 73) should probably be adopted in-

stead of Litholepis. The name Litholepis adamantinus was given to a

drawing by Mr. Audubon. A copy of this drawing was preserved by

Eafinesqne in his field-note book, which we have examined. It is evi-

dently a fancy sketch, like the ^^ Pogostoma,^^ ^^Aplocentrus,^^ ^'Eurysto-

inus,''^ and other ichthyological myths, which the humorous artist im-

ix)sed on the credulous naturalist. Usox viridis L. was undoubtedly

intended for Lepidosteus osseus.
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Page 101. Instead of Pilodictis read:

53.—L.EPTOPS Rafinesque.

(Rafiuesque, Icbth. Oh. 18-20, ()4: type Pimelodus viscosus Ila,(.=Silurus oUvaris Raf.

Xenroi, small; cbip, eye.) *

The species should stand as

—

91. I., olivaris (Kaf.) J. & G.

''Pilodictis limosus^^ Eaf. was likewise based on a "drawing by Mr.

Audubon," which drawing, as shown by Eaflnesque's copy, is merely a

fancy sketch of an imaginary cat-fish. The name shouhl therefore be

disregarded. Of the remaining synonyms of this type, Leptops stands

next in date.

On page 105, after Amiuriis catus, add:

98 (/'). A. brachyacantliiis Cope.

Blackish, yellowish below. Body robust. Head not depressed ; eye

small, 7 in head, 4 in interorbital width. Maxillary barbels reaching

middle of pectoral spine; mental barbels to beyond the branchioste-

gals; jaws equal. Dorsal and pectoral spines small, acute, not con-

cealed in the skin, equal in length, less than the interorbital width,

and not one-third distance from snout to dorsal
;
pectoral spine weakly

serrate behind only ; caudal not described. Head of ; depth 4|. D.I,

6; A. 22; P. I, 6. Medina Kiver, Texas. {Cope.)

(Cope, Bull. U. S. Nat. Mus. xx, 35, 1880.)

On page 105, after Amiurus natalis, add:

lOO (&). A.bolli Cope.

Olivaceous, belly and lower barbels pale. Body very slender. Head

Hat, one-fifth longer than wide; jaws subequal; base of anal as long as

head. Pectoral spine finely serrate ijosteriorly, more than half length

of head; dorsal spine long, smooth, a little shorter than pectoral, its

base a little nearer muzzle than adipose fin; longest anal rays half

liead; caudal rounded, its upper rays longer than lower. Head 3|;

depth 5^. A. 25. Little Wichita River, Texas. {Cope.) Perhaps a

variety of A. natalis.

(Cope, Bull. U. S. Niit. Mus. xx, 35, 1880.)

Page 106. The genus Ictalurus has been heretofore usually distin-

guished from Amiurus by the connection of the sui)raoccipital process

with tlie second interspinal. In all the species with truncate or rounded

caudal fin, there is a considerable interval between these bones. In the

Bull. Nat. Mus. No. 10 50
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fork-tailed species, commonly referred to Amiurus, the two bones are

more or less close together; in some species apparently joined in the

yonng', bnt separated in the adnlt; in others apparently slightly sepa-

rated at the surface and joined under the skin. In but two species,

furcatns and punctatus, is there a continuous bridge formed at all ages.

In view of the complete intergradation of this character, we have re-

tained the name Amiurus for the species with truncate caudal and the

interspinal and su])raoccipital wholly separate, and Ictalurus for those

with forked caudal and the two bones in question joined or approxi-

mated. The only other alternative, and a not unreasonable one, is t(>

refer all these species to one genus, Ictalurus.

On page 108, instead of Ictalurus lacustris, read:

106. 5. B«agrioa»»s (Le S.) Jor.

The '^Gadus lacustrls^^* (Walb. Artedi, Pise. 1792, 144) can hardly

be identified with any fish.

Page 110. To the description of Arius fells, the following may be

added

:

Bands of palatine teetb large, not prolonged backward over the

pterygoid region ; fontanelle prolonged backward in a narrow groove;

occipital process long, narrow, keeled. Pectoral rays I, 9.

Arius equestris B. & G., is not distinct from A.felis, and should be

erased.

Page 111. Instead of P lectospondyli read Order L. Eventognathi.

The latter name is unobjectionable, and has priority of date.

Page 113. We do not believe that Ictiobus, Buhalichthys, and Carpi-

ixles can be maintained as distinct genera, and think it preferable to

unite the three under the earliest name, Ictiohus. In its dentition,

Ictiohus is intermediate between Carpiodcs and Buhalichthijs, and in

structure of mouth BiibaUchthys stands between the others.

We have examined the original manuscript note-book of Eatinesque,

containing the descriptions which were afterwards printed in the Ich-

fliyologia Ohiensis. In this book is a drawing of his '^Ictiohus hubalus,''

" It is described as follows:

•'Gadus lacustris, Americauis Mathemeg, Anglis Land Cod, Peunaut, Arct. Zool.

Introd. p. 191. Corpus tripedale, superue sul) spadiceum, infeme griseum; cirri tres

i)i maudibula inferiore, quorum medius longitudiuo duos alios vincit."

The "Matbemeg or Laud Cod" of Pennaut is said by Richardson to be a cat-fish,

and it may have been /. nUjrlcans, but the description is wholly insufficient.
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from which it is evident that the species intended was the Catostomus

hubahis of Kirtland—the BuhaUchthys alius of this work (p. 110). If

this identification be accepted in our nomenclature, the specific name

huhalus should take the place of altuSy and cyprinella that of hubalus.

If Eafinesque's species be considered unidentifiable, the same change

should be made, as Kirtland's use of the name huhalus followed next.

As Eafinesque's I. huhalus was the type of his Ictiohus, in strictness the

name BuhaUchthys should be superseded by Ictiohus as a subgeneric

name, while the group heretofore called Ictiohus would be called Scle-

rognathns C. & V.

Ill this view, the species should stand as follows:

113. I. cyprinella (C. & V.) Ag. (Sderognathns.)

114. I. MJ-US (Ag.) J. & G. {Tctiohus.)

115. I. bubalus Raf. {Ictiol)ns.)

116. I. cai'pio (Raf.) Nels. (Carpiodes.)

117. B. damalis* (Grd.) J. & G. (Carpiodes.)

118. I. tlionipsoni (Ag.) Nels. (Carpiodes.)

1 19. 1. bison (Ag.) Nels. (Carpiodes.)

120. 1. cyprinus (Le S.) J. & G. (Carpiodes.)

121. I. difforniis (Cope) Nels. (Carpiodes.)

Of these species, 117, 118, 119, and 121 are of doubtful validity.

Page 126. The following species of Catostomus may be added:

130 (c). C nebnlifcr G:irman.

Brownish, clouded and blotched with darker; a blackish lateral

shade; belly pale; lower half of preopercle abruptly silvery. Body

stout, little compressed. Head nearly as broad as eye; eye small,

about half snout; mouth small; lips with considerable free margin.

Dorsal inserted midway between snout and caudal; caudal deeply

notched; anterior rays of dorsal longest. Head 5; depths. D. 9;

A. 8; scales 14-90-14. Nazas River, Coahuila. {Garman.) Very close

to G. guzmaniensis, if not the same.

(Catostomus vehulifcrus Garman, Bull. Mus. Comp. Zoiil. viii, 89, 1881.)

* It is better not to adopt the name tumidus for any species of Carpiodes, as the

original Carpiodes tumUhis is not certainly identified. Tlie description agrees well

with yontig specimens of /. hnhaJus, a species lately obtained by ns in Texas.
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Page 145. "Teeth one-rowed {Chondrostommce)^^ belongs after f,

not tt.

Page 148, thirtieth line, instead of Alburnus, read: Kiohardsonius,

108.

Page 15G. Hyhorhynchus flavipinnis is described by Professor Cope in

Bull. U. S. Nat. Mus. xx, 30, 1881, and R. nigrotceniatus and Cochlog-

rmtlius higuttatus, on page 37 of the satoe paper.

Page 157. After H. fiuviatilis add:

188 {h). H. puncfifer Garman.

Brownish, paler below; cheeks silvery; scales i^nnctulate; a black

spot at base of caudal. Body little compressed, the anterior profile

regularly curved. Head moderately broad; snout rounded, little

longer than eye; mouth small; maxillary reaching half way to eye.

Ventrals short, not reaching vent, inserted a little in advance of dorsal.

Pectorals short, reaching little more than half way to ventrals; caudal

deeply notched. Lateral line slightly decurved. Head 4; depth 4.

D. 8; A. 8; scales 5-40-3. ''Distinguished from D. coucMi Grd. by the

size of the scales and a stouter form." Tributaries of Lago del Muerte,

Coahuila. {Garman.)

{Hyhognafhup, (Dionda) punctifer Garman, Bull. Mns. Comp. Zool. viii, 89, 1881.)

Page 176. After G. huhalina add:

236 (h). C. rut»ri{»Btina (Garm.) J. & G.

Brownish above, sides rosy or silvery; cheeks silvery; a brownish

band from nape to pectorals; lower fins salmon color; caudal reddish;

dorsal dark brown. Body deep, much comj^ressed, the back arched.

Head small; snout shorter than eye; maxillary not reaching eye. Pec-

torals not reaching ventrals, the latter to anal; caudal deeply forked.

Scales much deeper than long. Head 4^; depth 2f. D. 8; A. 11;

scales 7-38-3. L. 3 inches. Tributaries of Lago del Muerte, Coahuila.

{Garman.)

(Cyprinella rubripinna Garman, Bnll. Mus. Comp. Zool. viii, 91, 1881.)

Page 206. Bhinichthys Ag.

:

Professor Garman gives in Science Observer (1881, vol. iii, I^o. 8, j).

57) a detailed account of the genus Bhinichthys, in which 15 species
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are recognized. These are distinguislied by the cliaracters given iu

tlie following analytical key:

a. Mouth inferior, snout jiroduced beyond it.

b. First dorsal ray midway between end of snout and base of caudal.

c. Lateral line 60-64; 1. trans. 10 + 1 +y nasitfiis.

cc. Lateral line 70 vataructa.

J)h. First dorsal ray midway between anterior nostril and base of caudal.

d. Lat. 1. 75-80 ; 1. trans. 10 + 1-1-10 marmoratiis.

(id. Lat. 1. 70; 1. trans. 10 + 1 + 10 hitem.

hhb. First dtu'sal ray midway between front of mouth and base of caudal.

€. Lat. 1. 70 ; 1. trans. 11+ 1 + 10 ; snout narrow occUa.

ee. Lat. 1.80; 1. trans. 12 + 1 + 12 ditlcls.

ecc. Lat. 1. 70-72 ; 1. trans. 12 + 1 + 13 trannmontanwa.

hhhh. First dorsal midway between middle of eye and base of caudal.

/. L. trans. 25 maxiUosus.

ua. Mouth subinferior, snout not produced.

g. First dorsal midway between nostril and base of caudal; lat. 1. 80;

1. trans. 14 + 1 + 10 hadim.

g(j. First dorsal midway from eye.

h. Lat. 1. 58-60 ; 1. trans. 9 + 1 + 7 slin hs.

7i7i. Lat. 1. 70; 1. trans. 11 + 1 + 8 ohinsiis.

hlih. Lat. 1. 63; 1. trans. 12 + 1 + 9 aironasm.

i. Stout, black baud obsolete hoiatuK.

aaa. Mouth anterior.

fc. First dorsal midway from front of eye.

I. Lat. 1. 69-76 ; 1. trans. 11+ 1 + 10 mplcagris.

II. Lat. 1. 64 ; 1. trans. 9 + 1 + 7 arcnatm.

Most of these species we are unable to recognize. They seem to us

to be merely local varieties, or even individual variations, of the tAvo or

three most widely-distributed types in this genus.

The following may i)erhaps be inserted:

Page 207. After R. transmontanus add:

316 (&). R. dulcis (Grd.) Jor. & Copcl.

Eeddish brown, clouded with darker; lateral band very faint; a

dark caudal spot. Snout blunt, projecting beyond mouth, which is

small and inferior. Barbel small, sometimes absent. Ventrals reach-

ing vent. Scales small. Head 41. D.J); A. 8; scales 12-80-12. Platte

Valley. {Garman.)

{Arfjijreus dulcis Grd. Proc. Acad. Nat. Sci. Phila. 1856, Sweetwater River; Gar-

man, Science Observer, 1881, 59, Cheyenne: Ehinichlhi/s ocella Garman, 1. c. 59, from

N. E. Wyoming and Montana, has the snout narrow, the barbel conspicuous, the

scales 11-70-10: lihiniclitlnjs htteiis Garman, Hull. Mus. Comp. Zool. 1881, 87, and

Science Observer, 1881, 59, from Oj;"den, Utah, has the snout long, more than twice

eye, the barbel small, and the scales 10-70-10: Khinichthiis marmoral 11.1 Ajjj. ; Garman,

1. c. 58, from Sault Ste. Marie, has the scales 10-78-10, and is possibly distinct from

E. cataractw.)
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Page 208. After Bhinichthys atronasua add

:

31S (h). R. badiiis Garojau.

Browuisli, mottled; sides aud belly silvery. Front of dorsal midway

between nostril and eye. Scales 14-80-10; otherwise as in B. obtusm.

Clinch River. (Garman.)

(Garman, Science Observer, 1881, 60.)

318 (c). B. siiliiis Gariiiau.

Clouded brown; a dark lateral stripe, bounded above by a silvery

line. Head depressed above and in front of eyes; snout rather broad,

thin, little projecting. First dorsal midway between eye and base of

c.iudal. Head 4^. D. 9; A. 8; scales U-GO-7; teeth 2, 4-4, 2. Coa-

huila, Mexico. {Garman.)

(Garman, Science Observer, 1881, 61.)

318 (d). R. inelcag^i*i«i Ag.

Similar to E. odtusus, but with the jaws nearly equal. Head broad,

narrowed anteriorly; lips small; teeth 2, 4-4, 2. Head 3|. D. 9; A.

7; scales 11-70-8. Western Hliuois and Iowa.

(Agassiz, Aui. Jouru. Sci. Arts, 1854, 357; Gannau, Bull. Mus. Comp. Zool. 1831, 86,

and Science Observer, 1881, 62.)

318 (e). R. arciiatiis Garman.

Similar to B. vieleagris, but with larger scales, and the teeth 1, 4-4, 1.

Head 4^; depth 5i. D. 8; A. 7; scales 9-04-7. Sand Hill Eiver, Min-

nesota. {Garman.)

(Garman, Bull. Mus. Comp. Zool. 1881, 87, and Scieuoe Observer, 1881, 62.)

Page 235, tenth line, read: "nearly reaching vcutrals.^^

Page 241. The specimens described in the text as Squalkis atrarius,

are the young of the species described on page 240 as Squalius rlioma-

leus. Sihoma atraria Cope ^s also identical with the latter species.

Whether Siboma atraria Grd. is the same is very doubtful. The follow-

ing are the characters assigned to it, and may be substituted for those

given in the text:

397. S. atrarUis (Grd.) J. & G.

Blackish above, mottled with dark; paler below. Body somewhat

elongate, subfusiform; caudal peduncle stoat; head larger than in /S'.

(/ibbosus; the fins lower; iirofile of head gently sloping forward, the

snout subconical. Mouth small, the maxillary not reaching to oppo-

site eye. Eye small, 5^ in head. Dorsal inserted over veutrals, nearer
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base of caudal than snout. Head nearly -1 (with caudal). D. 9; A. 8;

scales 11-7. Teeth 1, 4-5, 2, without grinding" surface properly so caHed.

L. 7 inches. From a spring in Utah, near the desert. {Girard.)

(Siboma atraria Grd. Proc. Ac. Nat. Sci. Phila. 18.5G, 20^, autl U. S. Pao. R. R. Siirv.

X, 297: USihotna atraria var. loixjiceps Cope & Yarrow, Zofil. Wlieelcr's Expl. W.lOOtli

MtT. V. 607, 1876, from Nevada; a small lish with the scales 12-56-5, the head 4, the

depth 4^ iu leiij^th.)

Page 244. Numerous specimens of Phoximus phlegethontis from Provo

raver exarmiued by us are full-grown at a length of barely 2 inches; the

hiteral line is almost wholly w anting in all.

Page 244. If the generic name Leucos be consideied as preoccupied,

this genus should stand as

—

104.—MYLOLiEUCUS Cope.

Page 262. Instead of Megalops thrissoides read:

436. ]TI. atlatitieus C. & V.

And erase the synonym " Clupea thrissoides Bloch & Schneider, 1801.

424," inserting instead ^'Mcgalops aflanfieu.^ C. & V. xix, 398."

Clupea thrissoides Bloch & Schneider is based on Broussonet's descrip-

tion of his Clupea cyprinoides, which is the East Indian Megalops cypri-

noides (Brouss.) Bleek. On our Gulf coast, Megalops atlanticus reaches

a length of about G feet, and is known as "Grande Ecaille."

Page 2G5. After Clupea sagax add:

441 (&). C. pscu<lo]ii!ftg>a,Blica (Poey) Giilw.—Spanish Sardine.

Plain bluish, silvery or golden below. Body slender, little com-

pressed, the belly scarcely carinated, its scutes weak; mouth small, the

maxillary extending a little past front of pupil, 2f in head; lower Jaw

and tongue with a few feeble teeth; cheeks much longer than deep, the

depth below eye f eye, which is 3J iu head; opercle without stria\ Gill-

rakers long, very slender, 30 to 40 below au^le. Caudal as long as head

;

ventrals below middle of dorsal; peritoneum ])ale. Head 4^; depth 5^.

D. 18; A. 17; Lat. 1. about 45. L. Oi inches. Cuba to Pensacola, Florida.

Closely allied to the European Hnrdine {Chqwa piIchardus Walbaiim),

which is best distinguished by the strongly striate opercle.

{Sardinia p.ieudohispanica Poey, IMemoria.s Ciilja, ii, 'Ml, 1860; Giinthei', vii, 442.)

Page 271. After I), ecpedianum add:

451. I>. mcxicanum (Gthr.) ,T. &. G.

Silvery, a small round dark si)ot at the shoulder. ^Maxillary n^aching

front of eye; jaws even in front; eye as lou"" as snout, four in head
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Insertion of dorsal fin median, immediately behind base of ventrals;

the filauieut reaching end of anal fin. Scales large; nine scutes be

hind ventrals. Head 3^; depth 23. D. 14; A. 25; Lat. 1. 40; L. tr. 13.

Gulf of Mexico; north to Louisiana. {Giinther.)

(Chaloessus 7nexicaims Giinther, vii, 409, 1868.)

Page 273. After StolepJiorus ringens add

:

452 (b). S. nanus (Grd.) J. & G.

Pale, but not translucent; sides with a broad silvery shade, but with-

out distinct stripe. Body slender, moderately compressed, the belly

earinate and faintly serrate. Head compressed, conic, the snoiit rather

pointed, bluntish at tip. Maxillary extending beyond root of mandible.

Eye not very large. Teeth in both jaws. Pectorals and ventrals short.

Head 3^ ; depth 5. A. 22. Southern California ; abundant. Very

likely the young of 8. ringens, from which it seems to be separated by

the more compressed body. The many specimens obtained by us at

San Diego were of the same size, and schools of immature anchovies,

uniform in size, are rarely seen.

(EngrauUs nanus Girard, U. S. Pac. R. R. Siirv. x, 334, 1858.)

Page 273. After Stolephorus hiulcus, which is probably identical with

*S. broicni, read;

454 (h). S. niitcliilli (C. & V.) J. & G.

Very pale, translucent, the silvery lateral stripe very narrow and not

well defined, scarcely wider than pupil; snout and caudal yellowish,

with many dark points; middle line of back with a continuous stripe

formed of dark points; dark points along base of anal and behind it.

Body rather short and deep, compressed, belly slightly serrated; snout

short, not longer than pujnl; eye very large ; maxillary extending beyond

root of mandible, about to margin of opercle; both jaws with distinct

teeth ; cheeks broadly triangular. Anal long and high, its base 3f in

body ; its first ray nearly under middle of dorsal. Pectorals long, 1 J in

head. Head 3| ; depth 4. I). 14 ; A. 26; Lat. 1. about 37. L. 2J inches.

Atlantic coast ; abundant from Cape Cod to Southern Texas.

(EngranUs mitchilli Cuv. & Val. xxi, 50 (not of Giinther): EngrauUsvUtaius Storer,

Hist. Fisli. Mass. 341, pi. xxvii, f. 3 (not Clupea viltaia Mitch.): Jordan & Gilbert,

Proc. U. S. Nat. Miis. 1882: fEngmulis duodecim Cope, Trans. Am. Philos. Soc. 1866,

405 (last my of dorsal said to be in front of first of anal).

On page 27G, after Alepidosaurus ferox, add:

458 (l>). A. sesculapius Beau.

Closely related to A.ferox^ differing chiefly in the much shorter pec



ADDENDA 16. SALMONIDiE COREGONUS. 889

torals and ventrals, the latter of 7 rays, the former of 12. Gill rakers

23 (27 ill A.ferox). Eye 5 in head, the maxillary extending to beyond

it. Head (3; depth 11. D. 39; A. 10; vertebrie (as in A.ferox) 50. Una-

lashka, Alaska. {Bean.)

(Bean, Proc. U. S. Nat. Mus. v, 1882.)

Page 281. After Synodiis lucioceps add

:

464 {b). S. iittersiicdiiis (Spix) Poey.

—

Sand-diver.

Grayish, abruptly paler below; back and sides with eight dark cross-

bands, broadest at lateral line; a jet-black blotch on upper part of

shoulder-girdle, hidden by opercle; membrane of maxilhiry black; dor-

sal and pectorals barred, the former in fine pattern; lower fins and lower

part of head sulphur yellow. Body rather stout; head blunt, large,

the snout broader than long, about equal to eye, which is L[ in head

;

frontal bones little striate ; interorbital space concave, in head
;
promi-

nent striaj behind eye; jaws subequal; maxillary 1| in head, longer

than pectoral. Scales large, 1 to 6 rows on cheek; 3 seritjs between

adipose fin and lateral line. Dorsal high, as high as long; i)ectoral 2

in head; ventral l^. Head 4; depth 8. D. 11; A. 11; scales 4-48-7.

L. 15 inches. West Florida to Brazil.

{Saiirns hitennedius Siux, Pise. Brazil, 81: Sattrus intermedins Giiuther, v, 39G: Saurits

analin Ciiv. &. Val. xxii, 483; Poey, Sjm. Pise. Cub. 414.)

On page 288, twelfth line, read: Mouth generally terminal.

On page 21)0, all the text between the description of Microstoma

granhtndicum and that of MoUotus, on page 291, should be caucelU^d.

On page 300, atter Coregonus merki, a<ld

:

493 (h) €. laiii-ettaB Bean.

"The height of the'body is greater than the length of the head and

equals one-fourth of the total length without the caudal ; the distance

of the nape from the front margin of the jaw is contained 2.V times in

its distance from the beginning of the dorsal. The diameter of the eye

equals the length of the snout, and is about one-fifth that of the head.

Maxillary rea(-liiiig nearly to the middle of the eye, its length (-ontained

3J times in that of the head; the sui)plemental bone about half as long-

as the maxilla, and its greatest width equals one-third of its length.

The length of the mandible equals three-sevenths of that of the head,

reaching to the hind margin of the orbit. The ai)pendage of the ven-

tral fin is less than half as long as the fin and nearly equal in length to

the 7 scales immediately over it." Eye 5 in head. Scales much smaller
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than usual iu C. artedi. D. 12; A. 11; ,V. 12; P. 16; Lat. 1. 81 to 95.

Northern Alaska; Yukon River to Point Barrow. {Bean.)

(Bean, Proc. U. S. Nat. Mus. iv, 1881, 156.)

Page 306. Instead of Onoorhynchus choaicha read:

499. O. tcBiawytcha (Walb.) J. & G.

Tiie barbarous appearance of this name scarcely warrants so great a

change in its orthography.

Page 320. I^o. 515, SalveJimis hoodii, should be erased. The speci-

mens in the British Museum, described by Dr. Giinther as Salmo lioodl

(vi, 150), belong to SalveUnus nmnaycush. The remaining types of Bicli-

ardson's original description belong to Salvelinus fontinalis.

Page 325. After Chologaster agassizi add:

523 (b). C papillifei" Forbes.

The specimen from Southern Illinois, described iu the text from the

MSS. of Professor Forbes, proves to be distinct from C. agassizi. Several

other specimeus have been since obtained. It is further distinguished

from the other members of the genus by the presence of tactile papillary

ridges, as in Amhlyopsis and TyphVuMhys. The character of "no ]»apil-

lary ridges", assigned in the text to Chologaster^ should therefore be

erased.

{Chologaster papiU'iferus Forbes, Ainer. Nat. Jan. 1882, 1.)

Page 329. Gyprinodon gibhosiis appears to be identical with C. rarie-

gatiis, difl'ering possibly in slightly greater size and deeper coloriition,

the ante-dorsal region being, in the males, of an intense steel-blue and

the lower parts largely salmon-red. Head 3-| to 3|; depth 2 to 2f. D.

11; A. 10; scales 26-13.

For Cyprinodon gibhosus (B. & G.) substitute

—

526. C. boviiiHS B. & G.

A doubtful species, differing from C. variegatus in having the head 3

in length, the eye 4 in head, the ventrals under anterior margin of dor-

sal, and the fin-rays D. 9, A. 8. Leon's Spring, Texas.

(B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 389, etc.)

526 (/'). C. exiaiiiis Gnl.

Differs from C. Tariegatus in having the head 3.^ in length, the eye 4

in he;id; D. 12, A. 12. Coloration pale, the male largely golden, L. 2h

inches. Chihuahua River.

(Girard, Proc. Acad. Nat. Sci. Phila. 1859, 158.)

1
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Page 333. Fundiilii.-i siinilis is very abuudant everywhere on the Gulf

coast and north to Soulii Carolina.

Page 333. Instead of Fiiiiditlus zchra read:

536. F. zebi'iiBus J. A: (;. iiom. sj). no v.

The name ''zebra'''' is preoccupied in tliis genus.

Page 335. Omit irom the synonymy of Fundulus adinia, Adinia multi-

I'asciata Grd. which is a veiy different s^jecies =^Fundulus xenicus J. & G.

Page 336. After F. xijjroj'asciatuti add:

542 (/>). F. occllaris J. & G.

(? dark olive, golden below; sides with 13 to W dark cross-bands,

nearly parallel, the interior narrower than the intersi)aces; sides pos-

teriorly tinelj' speckled, with small pearly spots on both bands and in-

terspaces; dorsal and anal margined with orange; both fins with black

and pearly spots. 9 dark olive; sides dusted with dark i)oints; middle

of sides with about 13 very narrow dark half bars ; dorsal with an

ocellated black spot posteriorly. Head small and slender, the snout

short. Body rather slender. Eye 4 in head, 1| in interorbital width.

Teeth small, the outer series somewhat enlarged. Dorsal high, in

males reaching base of caudal, in females much lower; anal inserted

under second ray of dorsal. Oviduct not adnate to its first ray. Head

3^; depth 4. D. 11; A. 10; V. C; P. 13; scales 35-15. L. 3 inches.

Pensacola Bay, Florida.

(Jordan & Gilbert, Troc. U. S. Nat. Mas. 1882.)

Page 336. After Fundulus hcteroclitus add:

5'13 ih). F. g^raiidis B. & G.

Very closely related to F. hetefocUtus, but differing constantly in the

nmch lower fins, the longest rays of the dorsal even in the male not

more than half head, of anal 1=| in head; eye 4 to 4^ in head, slightly

more than half interorbital space. Head 3 to 31; depth 3f to 3|. D.

11; A. 10 or 11; scales So to 38-15. L. 3 to (J inches. Gulf coast; re-

placing F. heteroclitus.

(13. & G. Proc. Acad. Nat. Sci. I'liila. 185:5, 1389, etc.: Fundulus JlorUlcnaiti Grd. Proc.

Acad. Nat. Sci. Phila. 1859, 15;.)

Page 337. After Fundulus stellifer add

:

XX. Body .short and dcu-p, ,strouj;ly coniprcssed; ffill-niciiibrancs restricted above ;o

region below upper edge of pectoral. {Adinia Grd.)
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545 (b). F. xenacus J. & G.

S dark greeu; sides with 10 to 14 narrow, pearly bands, slightly ob-

lique, and mostly narrower than the interspaces 5 a diffuse dnsky blotch

below and behind eye; lower jaw orange; belly yellow; dorsal and anal

blackish, with many round, i^ale-blue spots, besides orange spots near

base of fin ; caudal barred, with some pale spots; ventrals dusky, tipped

with yellow. 9 greenish, with a faint dark lateral shade and some pale

cross-bands; lower fins largely yellow; upper mostly dusky. Body

very deep, much compressed, much as in Gyprinodon; the caudal pe-

duncle very deep; the head depressed, rapidly tapering to {i sharp, con-

ical snout; the anterior profile somewhat concave. Females and young

with the back less elevated. Teeth very small, in a villiform band, those

of the outer series wide-set and considerably larger. Eye large, 3 in

head, 1-t in interorbital space; opercle adnate to shoulder-girdle above

base of iiectoral (as in Cyprinodon and Jordanella). Dorsal inserted in

advance of anal, its origin midway between caudal and middle of eye,

the longest rays in males reaching base of caudal. If in head; anal

lower; ventrals 1^ in head. Intestinal canal as long as body. Head

3; depth 2 (2| to 2| in 9). D. 9 or 10; A. 11 or 12; V. 6; P. 14; B. 5:

scales 25-10. L. 2 inches. Gulf coast, West Florida to Texas; locally

very abundant in shallow lagoons.

{Adinia muUifasciata Girard, Proc. Acad. Nat. Sci. Pliila. 1859, 117; Jordan & Gil-

bert, Proc. U. S. Nat. Mus. 1882, not Hydrargijra muUifasciata Le Sueur, nor Funduluti

adinia Jor. & Gilb.

)

Page 340. Zygonectes atrilatus should probably be suppressed. It

appears to be based on females of Gambusia patruelis.

Page 340. Instead of Zygonectes melanops read:

552. S. EBiurus J. & G.

The known specimens of this species are from Cache Eiver, in South-

ern Illinois. For the synonymy in the text substitute

—

{Zygonectes meZawops Jordan, Bull. Illinois Lab. Nat. Hist, ii, 52, 1878 (not Haplochilus

melanops Coj)e): Jor. & Gilb. Proc. U. S. Nat. Mus. 1882: Ilaplocliilus melanops Cope
and Z. melanops Hay are apparently Gambusia ])airuchs.)

Page 341. Zygonectes brachyptcrus is described by Professor Cope in

Bull. U. S. Nat. Mus. xx, 34, 1880.

Page 341. After Zygonectes dispar add:

553 (b). Z. cratacula Goode &. Bean.

Olivaceous; sides with about 6 sharply-defined, jet-black longitudinal
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stripes following the rows of scales, the stripes a little nanower than

the interspaces; a large blackish blotch below eye; fins nearly plain,

the npper somewhat dnsky; young with faint dark bars. Body com-

paratively long and slender, little compressed. Caudal peduncle long,

rather slender. Head long, broad and depressed above. Eye large,

about equal to snout, f interorbital width, 3;^ in head. Lower jaw

heavy. Teeth small, the outer scarcely enlarged. Fins all small.

Head 32; depth 5. D. 8; A. 9; scales 40-10. Indian River, Florida.

(Goode & Bean, Proc. U. S. Nat. Mus. v, 1882.)

Page 343. Lucania venusta is generally common along the Gulf coast.

Color nearly plain light oli\e, the males with the dorsal and caudal

bright yellow, the anal orange, each of these fins margined with black;

dorsal with black spot at base in front, ocellated with yellow. D. 11 or

12; A. 1) or 10; scales 26-8.

Page 343. To the description of Lucania parva add:

Plain olive, edges of scales darker; front of dorsal with a dusky spot.

Body comparatively deep, the back somewhat arched. Dorsal high;

anal small. Head 3^; depth 3J. D. 11; A. 8; scales 2G-8. L. 1^

inches. Connecticut to Florida (Bean).

Page 345. No. 502 may be redescribed as follows

:

562. a, patroiclis (B. & G.) Grd.

Light olive, each scale edged with darker; a very narrow dark streak

along sides; top of head dusky; an obscure bluish-black bar below

eye; a black blotch on each side of belly, caused by the black perito-

neum showing through the skin; fins dnsky; the caudal sometimes

dotted. Body rather slender. Head small, very broad and much de-

[)ressed; teeth in broad villiform bands; eye small. If in interorbital

width, 3^ to 3| in head. Intestinal canal as long as body. Dorsal

small, far back; distance from its insertion to caudal half that to snout;

anal larger and higher than dorsal. Head 4; depth 3 to 4. D. 7; A.

8 or 0; scales 30-10. L. H inches. Marshes and lagoons of the South

Atlantic and Gulf coasts, Delaware to Mexico, mostly in brackish or

fresh water; excessively common in Louisiana. Eastern specimens

(var. holhrooJci; INIaryland to Florida) have usually the eye larger, about

<me-third length of head, 1^ in interorbital width; head 3'|j in length.
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The young are produced iu early summer, when about one-third of an

inch long.*

{Reterandria patrueUs B. & G. Proc. Acad. Nat. Sci. Phila. 1853, 390; Grd. U. S.

Mex, Bound. Surv. Iclitli. 72: Gambusia speeiosa, graciliti Grd. Proc. Acad. Nat. Sci.

PMla. 1859, 121 : Heterandria affinis B. & G. 1. c. 390: Gambnma humilis and affinis Gthr.

vi, 335, 336: Heterandria holhrooli Agassiz MSS. ; Girard, Proc. Acad. Nat. Sci. Philii.

1859, 61; Giiuther, vi, 334: Haplochilus melanops Cope^ Proc. Amer. PMl. Soc. Phihi.

1870, 457: Zygonectea atrilatus Jor. & Brayt. Bull. U. S. Nat. Mus. xii, 84, 1878.)

Pages 345, 346. Oamhnsia humilis and Gamhima affinis may lie suj)-

pressed as identical with G. patnielis.

Page 346. After Gambusia nohilis add

:

566 {h). G. seisilis Grd.

Brown, sides with dark specks; vertical fins speckled. Ventrals very

small, not reaching vent; anal rather large. Head 5 in total length.

D. 9; A. 10. L. 2^ inches. Chihuahua River.

(Girard, Proc. Acad. Nat. Sci. Phiia. 18.-9, 121.)

Page 347. Under MolUenesia latiinnna read:

"Eye greater than snout, 2 in head, If to 2 in interorbital width."

"Caudal-membrane dark orange, with black dots." "D. 14 or 15; A.

8."

Page 347. After MolUenesia latiinnna add:

567 {h). M. lineolata. (Grd.) J. & G.

Color of M. latijpinna, the sides with five dark half-bars. Eye small,

3^ to 3^ in head. Dorsal fin rather small, its rays 13 (rarely 14) in

number; otherwise essentially as in 31. latipimia, of which it may be a

variety. Marshes and lagoons of Louisiana and Texas.

(Pwcilia lineolata Grd. U. S. Mex. Bound. Surv. Ichth. 1859, 70: lAmia pceciloides Grd.

1. c. 70.)

Page 352. Instead of Esox salmoneus read

:

S^d. E. usnbrosiis Kirt.

The Esox vittatus and E. salmoneus appear, from Rafinesque's manu-

script notes, to have been mythical.

Page 355. Instead of Murccna melanotis, which is not yet known tc)

occur in our waters, substitute:

57§. M. retifera Goode & Bean MSS.

Body moderately stout, somewhat compressed. Teeth of upper jaw

* Among the genera of Cyprinodonts, only those which have the anal fin in the male

modified are Imotvn to be viviparous. The others (Cyprinodon, Funduhis, Zygonectes,

etc.) are probahlj^ all oviparous.
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in two series, the outer series of a few short, fixed teeth ; the inner

series of about 10 long, compressed teeth, a few of which are depressi-

ble, all more or less directed bnckward; those ot the middle of the jaw

somewhat larger than those in front. Vomer with 1 or 2 deinessiblc

canines. Teeth of lower jaw similar to those of upper; the large teeth

rather shorter and broader; teeth all entire; moutli not closing com-

pletely. The tubes of anterior and posterior nostrils about equal,

slightly shorter than eye. Cleft of the mouth L'j times in loiigtii of

head; eye over middle of cleft, 1§ in snout. Snout (> in head. Head

lif in trunk. Tail very little longer than rest of bod>. Dorsal mod-

erate, beginning over the middle of head. Gill-opening small, about

as broad as eye. Color light brown, regularly reticulated with black-

ish, the reticulations inclosing hexagonal or roundish spots of the

ground color, irregular in size, longer than the eye. Entire fish fur-

ther covered thickly with small whitish spots, smaller than the pupil;

ihese spots smallest and most numerous anteriorly, nearly obsolete on

the belly, and present on the inside of the mouth. Gill-opening sur-

rounded by a small blackish blotch not twice as broad as eye. Angle

of the mouth black; dorsal with about 5 longitudinal blackish lines,

which are obsolete posteriorly. Anal with a blackish longitudinal

stripe. Charleston, South Carolina.

(Goodo & Bean, Proc. U. S. Nat. Mus. 1882.)

Page 357. After Murcena ocellata add:

.» 80 ( /') • M . silVa ( Bloch ) Gthr.

Greenish black; fins with dark lines and without i)ale edge. Teeth

imiserial in old examples, the vomerine teeth being sometimes biserial;

mandible with about 20 teeth on each side, the four anterior nuudi lon-

ger than the others, and, like the canines, rather elongate. Anterior

nasal tubes half as long as eye. Gill-opening nearly as wide as eye.

Snout narrow, produ(;ed, pointed; eye moderate, half length of snout,

somewhat nearer angle of mouth than end of snout. Cleft of the

mouth wide, two-fifths length of head. Tail longer than body. Head

I'i in trunk. Dorsal not elevated. {GUnfher.) Tropical parts of the

Atlantic; north to Florida.

{t Gymnothorax afer Bloch, Ansl. Fisclie. ix, B'->: Muraim afrtt (iiiiitlier, viii, 123,

in part.)

.580 (e). in. iiioriBi^a Cnv. Moray.

Everywhere with innumerable, confluent, irregular, brownish black



896 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY IV.

spots separated by a fine network of the white ground color; each pore

of the lower jaw in a round white spot; fins without white margin; in

young examples the black spots are larger and fewer in number than in

adults. Teeth uniserial; canines large; jaws not shutting completely;

mandible with 23 to 28 teeth on each side, of which the 3 anterior are

canines, the third being separated from the preceding by an interspace.

Length of anterior nasal tubes less than vertical diameter of the eye.

Snout produced, narrow. Eye moderate, | length of snout, a little

nearer angle of mouth than tip of the snout. Cleft of mouth very

wide, f length of head. Gill-opening a little wider than eye. Tail as

long as, or somewhat longer than, body. Length of head half, or a

little less than half, that of trunk. {Gunther.) Tropical parts of the

Atlantic, north to Southern Florida.

(Cuvier, Rfegue Aniin. ; Giiuther, viii, 120.)

Page 358. Before Ccecula insert:

108 (Z>).—L.ET1IAKCHITS Goode & Bean MSS.

(Goode & Bean, Proc. U. S. Nat. Mus. 1882: type Letharchus vclifer Goode & Bean.)

This genus differs from Ccecula {Sphagehranclms) in the total absence

of the anal fin. The dorsal is high and begins on the head; gill-open-

ings subinierior, nearly longitudinal; pectoral wanting. {Ir^OupM^ to

forget; <'pxo-^ anal.)

58© ih). t,. velafei- Goode & Bean MSS.

Body rather robust, somewhat compressed, its greatest depth a little

more than f the length of head. Head large, abruptly tapering ante-

riorly; snout very slender and pointed, projecting considerably beyond

the lower javf, its length -^ head, and nearly twice the very small eye;

nasal tubes rudimentary; anterior nostril under tip of snout; cleft of

mouth, from tip of snout, 4 in head ; eye nearer tip of snout than angle

of mouth; lower jaw short and weak; tongue short, free in front; teeth

small, pointed, subequal, in narrow bands on jaws and vomer; head 6J

in trunk; head and trunk 14 times length of tail. Dorsal unusually

high, its height at nape equalling cleft of mouth; its insertion at first

third of head. End of tail sharj). Anal fin wanting. ISTo trace of pec-

torals. -Gill-openings large, subinferior, oblique, convergent anteriorly,

their length more than three times breadth of isthmus, and equal to

lower jaw. Lateral line very distinct, extending forward in a curve to

below front of dorsal. Four conspicuous pores on each side of lower

jaw, 3 behind each eye, 3 at the nape in front of dorsal, 1 on top of the

I
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head, and 4 on each side of upper part of snout, besides a few smaller

ones about the lips. Dark brown, slightly mottled with darker, not

paler below; head paler than body; dorsal fln pale, with a broad black-

ish margin. West coast of Florida.

(Goode & Bean, Proc. U. S. Nat. Mus. 1882. ->

Page 358. After Goecida scuticaris add

:

5S1 (b). C. teres (Goode & Bean) J. & G.

Body terete, moderately elongate, about f length of head. Snout

short, moderately pointed, i^rojecting somewhat beyond lower jaw, its

length O.i in head, 2.] times the very small eye. Tube of anterior nos-

tril shorter than eye. Cleft of mouth 4 in head ; front of eye behind mid-

dle of cleft. Lower jaw rather short and weak; tongue not free in front.

Uead 8| times in trunk. Trunk and tail equal in length. Dorsal (as

in G. scuticarifi) beginning in front of middle of head.* Distance from

tip of snout to front of dorsal 2| head. Dorsal of moderate height,

its longest ray nearly equal to snout. End of tail acute. Anal well de-

veloped, lower than dorsal. Pectorals minute, pointed, usually shorter

than eye. Gill-openings vertical (as in C. scuticaris), the length of one

slit slightly more than breadth of isthmus, about equal to length of

snout. Lateral line distinct, the pores well separated. Head without

conspicuous pores. Uniform clear brown, paler below, whitish on the

head; fins all pale. West Florida.

{Sphagebranchits teren Goodo & Bean, Proc. U. S. Nat. Mus. 188-2.)

Page 350. Xo. 582 may perhaps stand as

—

582. O. mordax (Poey) J. & G.

The identity of the species found on our coast with Macrodonophis

mordax Poey is certain, but the " Crotalopsis punctifer^^ of Kaup is

somewhat questionable. The small vomerine teeth are in two series.

On page 359, substitute for the description of 583, Ophichtkys triscri-

alis

:

Light olive brown; a dorsal series of large round black spots, be-

sides two alternating lateral series; head with small spots above and

below, those below elongate; dorsal and anal imrrowly edged with

black; i)ectorals with a few spots. Skin of head with longitudinal

wrinkles. Length of head a little more than one-third its distance

from vent. Head subconical, the snout rather long and pointed.

" Subgenus Callechelys Kaup, Apodes, 1856, 28 : .type Callechelt/a gmchenoti Kaup.

{hccXo?, fair; iyx^X^'^j vvl.)

Bull. Kat. Mus. Xo. IG 57
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Mouth large, the gape 2f in head. Eye moderate, 2 in snout, a little

behind the middle of the gape. Teeth pointed, fixed, those in jaws

biserial, those on vomer in one series. Pectoral 3^ in head; dorsal be-

ginning well in front of its tip. Tail a little longer than body. Pacific

(and Atlantic?) coast of Tropical America; abundant southward; north

to Southern California {fide Coo;per).

{Muyce.nopsis triserialis Kaup, Apodes, 1856, 12: Herpetoiclithys callisoma Abbott, Proc.

Acad. Nat. Sci. Phila. 1860,475: Ophisurus californiensis Garrett Proc. Cal. Acad. Nat.

Sci. iii, 66; Giinther, viii, 58.)

Page 359. After OpMchthys triserialis add

:

5§3 {h). O. maci'urus Poey.

Uniform light olive, the back closely punctate, but not dark ; fins all

pale, the dorsal and pectoral without dark shades. Body not very

slender. Head pointed, the upper jaw projecting. Eye large, more

than half snout, placed above middle of gape. Gape 2§ in head.

Teeth subequal, short, slender, and sharp, more or less directed back-

wards; all of theai biserial; no canines. Nasal tubes short, inconspic-

uous. Tail twice length of rest of body. Head slightly more than

half trunk, nearly 9 in total. Pectorals long, 2J in head; dorsal begin-

ning opposite anterior third of pectoral; distance from snout to front

of dorsal 2^ in distance to vent. Gill-openings small, rather near to

gether. L. 15 inches. Cuba to Texas. Closely allied to 0. parilis

(Rich.), with which it is identified by Dr. Giinther; but that species

has very long nasal tubes.

(Poey, Eepert. Fis. Nat. Cuba, ii, 256: Oxyodontiehthya macrurus Poey, Anal. Soc.

Hist. Nat. Esp. 1880, 254; Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882,260.)

583 (c). O. chrysops Poey.

Light olive-green; vertical fins edged with black; tip of pectoral

broadly dusky. Teeth all biserial, none of them very large or canine-

like. Head conical, the snout short but rather sharp. Mouth rather

large, its gape about 2f in head; jaws and top of head with numerous

dark-colored pores. Dorsal beginning a little before tip of pectoral.

Lateral line of rather coarse pores. Length of head and body about

2f times in total length. West Florida to Havana, in rather deep

water. The reproductive apparatus in this species in both sexes re-

sembles that of ordinary fishes, the ovaries in the female beiug very

large, with the eggs exceedingly numerous.

(? Ophisurus gomeaii Castelnau, Auim. Am<5r. Sud. Poiss. 1855, 84, Rio Janeiro : ? Ophich-

thys gomesii Giinther, viii, 60: Ophisurus chrysops Poey, Mem. Cuba, ii, 321; Poey,

Syu. Pise. Cub. 1868, 425: Oxyodontichthya chryaopa Poey, Anal. Soc. Hist. Nat. Eap.

1880, 254.)
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Page 359. After OphicMhys ocellatus add

:

170 (?»).- PISODO]\TOPHIS Kanp.

(Pisoodonophia Kanp, Apodas, 1856, 15: type Ophisurus cancrivorus Rich.)

Teetli all, or nearly all, more or less rounded or granular. Other-

wise essentially as in Opiiiclithxjs. (-:<7«y, pea; dfJooc, tooth; d^:?, snake.)

584 (6). P. loiig^us (Poey) Goocle & Bean.

Body extremely elongate, its greatest depth little more than ^ length

of head. Snont rather pointed, its length 5|- in head and twice diam-

eter of eye. Tubes of anterior nostril nearly as long as eye. Cleft of

mouth 3 in head ; the front of eye slightly behind its middle. Teeth

all blunt and rounded, biserial; those of the front of jaws considerably

larger than the rest. Head 4 in trunk. Head and trunk If in tail.

Dorsal beginning at nape, at a point slightly nearer base of pectoral

than eye, the fin of moderate height, higher than the anal; end of tail

sharp. Pectorals extremely small, rounded, broader than long, the

breadth of their bases equal to depth of gill-opening. Ground color

dark brown, pale below; each side with 2 series of round, whitish

blotches, about 40 spots in each series; spots somewhat largest and

most distinct anteriorly, where their diameter is nearly equal to length

of snout. Head with irregular round whitish spots on each side.

Dorsal brownisti, margined with dusky; other fins pale. Florida to

Cuba.

{^ Mur(Bna acuminata Gronow, Syst. Ichth. Ed. Gray, ld54, 21: Ophisurua longua

Poey, Rep. FiH. Nat. Cuba, 1868, 254: Ophichthya acuminatua Giinther, viii, 83.)

Page 360. After Myrichthys tigrinus insert:

171 (&).—ITIYROPHIS Lutken.

(Liitken, Vid. Med. Naturh. Foreu. Ivjobonli. 1851, 1: type Myrophia piinctatu>t LiUk.)

Body elongate, subcylindrical, scaleless. Vertical fins low, meeting

around the tail, the dorsal beginning far behind the pectoral, which is

small. Mouth moderate, its cleft extending bej'ond the eye; upjjer jaw

longest ; teeth moderate, in 1-3 series. Nostrils on the margin of the

upper lip, the anterior tubular. Size small, {nupoq^ Myrus ; o^'ts, snake.)

5§5 (b). M. lumbricus J. & G.

Light olive, everywhere except below finely punctulate; some very

faint roundish yellowish spots ; eyes green ; lower side of head with

steel-blue luster. Body worm-shaped, tapering backwards and scarcely

compressed; diameter of head less than that of body. Head very small,
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slender, and pointed, the uarrow upper jaw much projectingj eye much

nearer angle of mouth than tip of snout, its length 2 in snout. Teeth

rather strong, slender, sharp, apx)arently uniserial, the series on vomer

largest. Gajje short, 4 in head; nasal tubes very short. Pectorals

minute, rounded, scarcely larger than eye. Dorsal beginning nearer

gill-opening than vent, at a distance behind gill-opening equal to length

of head. Head 10| in total; head with trunk If in tail; head 4 in

trunk. Height of body 30 in length. Galveston, Texas.

(Jordau & Gilbert, Proc. U. S. Nat. Mus. 1882, 261 :*n Myrojjlm punciaius Liitkeii,

1. c. : '^A Myrophh loinfkoUis Kanp, Apotles, '.iO.)

585 (o). M. iiiici'ostig:iniii!s> Poey.

Distinguished from M. lumhricus chiefly by the more posterior inser-

tion of the dorsal, which begins at a point midway between gill-open-

ing and vent. {Poey.) Cuba to Southern Florida.

(Poey, Repert. Fis. Nat. ii, 250; Giinllier, viii, .')!.)

Page 300. In J^eoconger mtwronalm the anal fin is well developed for

its entire length; not "rudimentary," as stated by Girard.

Page 363. After Conger niger add

:

588 (&). C. caudiciila Bean MSS.

Olivaceous. Head a little more than 1^ times in trunk, 6 times in

total length ; tail short, its length exceeding that of rest of animal by

length of head without snout. Eye equal to snout, 4i in head; lips

moderate; anterior nostril tubular; lower jaw included; cleft of mouth

reaching hinder margin of pupil; patch of vomerine teeth ^ length of

eye; 38 close-set teeth in outer series of upper jaw; behind them con-

ical teeth directed partly forward; teeth in both jaws biserial. Dorsal

beginning over i)osterior part of pectoral
;
pectoral a little more than

^ head. Pensacola, Florida, in deej) water. {Bean.)

(Beau, Proc. U. S. Nat. Mus. 1882.)

Page 370. After Notacanthus ehemnitzi add

:

595 {h). IV. plia$^g:aiiortis Goode.

Body much compressed, its greatest width about one-third its height.

Head everywhere covered with very small scales, its bones very flexible

but protected by leathery skin. Interorbital width more than length

of snout, 4 in head, twice diameter of eye. Mandible twice length of

eyeij maxillary considerably greater. Teeth of upperjaw slender, blunt,

close-set, like comb-teeth, 32 on each side; teeth of lower jaw shorter,

slenderer, in two rows; palatines with villiform teeth in about two se-
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ries. Distance from snout to dorsal 2'^ times length of head, its length

nearly twice length of head; anal beginning close behind vent, its

length half the body. Pectoral short and rounded, its length (uncertain)

about one-third tlie head. Ventrals broad, with peduncle-like bases

thickly covered Avith scales; closely adjacent, separated by a narrow

groove. Head 7.}; depth 9. D. X; A. XIX, 130; P. about 17; V. II,

9; B. 8; scales about 20-400-3G. Grand Bank, Xewfoundland. {Goode.)

One large specinien known, taken from the stoinacli of a Somniosus.

(Goode, Proc. U. S. Nat. Mn^. iii, 5:3r>, ld80.)

Page 373. To the account of Tylosurus Jiians add:

Body slender, very strongly compressed, nearly twice as deep as

broad. Tail without keel. Caudal deeply and subequally forked; ven-

trals inserted nuich behind middle of body (not a little before middle,

as stated by C. & V.). Side with a series of faint roundish bluish

blotches; pectoral blackish, pale at base. Head 3| to 3| in length in

adult examples. B. 24; A. 25.

(^ Belonc hitnis C. & V. xviii, 432, and (iiiiitlier, vi, •JJ^^: Belovc macidata Poey, Mem.
Cuba, ii, 290.)

*

Page 373. Instead of Tylosurus latimanus read:

591. T. caiibbicii<< (Le S.) J. & G.

To the description in the text add:

Body very elongate, subterete, the depth little more than the breadth

of body, and considerably less than length of postorbital part of head.

Tail scarcely depressed, but with a small black dermal keel. Young

and half-grown specimens with the last rays of dorsal elevated, nearly

or quite as high as anterior rays; adults with the posterior rays of dor-

s«al low, not longer than the median. Caudal unequally forked. Jaws

rather strong, slenderer in the young. kScales very small. Tip of pec-

toral black. Head 3i in adults; 3 in young. I). 24; A. 22. L. 4 feet.

West Indies; occasional northward.

{Ildone carribaa Le Sueur, Jouni. Acad. Nat. Sci. Pbila. ii, 127, 182:}: I'.donc lalimana

Puey, Mem. Cuba, ii, 292, ISOO: lidone caribbaa Giinther, vi, 241 : Belone Jatlmanufi Giin-

ther, vi, 249.)

Page 374. After Tylosurus exilis add :

600 (&)• T. griadius r..-an MSS.

(trreen
;

pectorals and dorsal blackish. Body robust, little com-

pressed, its greatest breadth a little more than f greatest depth ; cau-

dal peduncle slightly depressed, a little broader than deep, with a slight

black dermal keel. Head broad, interorbital space nearly | length of

postorbital i)art of head, with a broad, shallow, nearly naked median
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groove, whicli is wider behind and forks at tlie nape. Supraorbital bones

with radiating striae. Jaws unusually short, stiff, strong, rapidly taper-

ing forwards 5 large teeth of jaws very strong, knife-shaped. Upper

jaw from eye about 1^ times as long as the rest of head. Eye large, 7 in

snout, 2f in postorbital part of head, and If in interorbital width. Max-

illary entirely covered by the preorbital. Cheeks densely scaled; oper-

cles mostly naked except along the anterior margin. Scales of body

minute, especially above. Dorsal fin low posteriorly ; the height of its

anterior lobe equaling that of anal, or length of postorbital part of

head; its longest ray f the base of the fin; caudal lunate, its lower lobe

nearly half longer than the upper; middle rays about as long as eye.

Yentrals inserted midway between base of caudal and middle of eye,

their length a little less than that of pectoral, and equal to i>ostorbital

part of head. Head 3J; depth 13. D. I, 22; A. I, 20; P. 14. Pensa-

cola, Florida; a large species, remarkable for the great strength of its

short jaws.

(Beau, Proc. U. S. Nat. Mus. 1882.)

Page 374. Instead of Tylomrus longirostris read

:

509. T. marinus (Bloch & Schn,) J. & G.

To the synonymy add

:

(Esox belone, var. marinus Blocb & Schneider, Syst. Ichth. 1801, 391.)

Page 377. After Hemirhamphus rosce add:

b. Ventrals mucli nearei* base of caudal than head.

604 (6). H. brasiliensis (L.) Gthr.—Balao.

Greenish above, sides silvery, the lateral silvery stripe very indis-

tinct. Body not very slender, compressed. Lower jaw (from end of

upper jaw) 4| in length from its tip to base of caudal. Head, without

mandible, 5 in length from tip of upper jaw. Premaxillaries broader

than long. Eye large, equal to interorbital space, f postorbital part of

head. Ventrals inserted very far back, midway between base of caudal

and tip of pectoral; vertical fins scaly; anal much smaller than dorsal;

last ray of dorsal slightly produced; pectoral f length of head; ven-

trals 2| in head; caudal deeply forked, the lower lobe longest. Head

(with lower jaw) 2|; depth 6|. D. 14; A. 12; Lat. 1. 53. Tropical

America; a specimen lately taken on the coast of Virginia by Dr. J.

T. Wilkins.

{Esox hrasilietisis L. Syst. Nal. i, 517, iu part, the name and fin rays taken from

Marcgrave's account of Tylosurus tiinucu; Giiuther, vi, 270: Esox brasiliensis, Bl. &
Schn. 392 : Hemirhamphus marginatus and halao Le Sueur, Journ. Acad. Nat. Sci. Phila

I
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ii, 135, 136, 1823: HemirTiamphus iroivni and pleii C. & V. xix, 13, 19: Hemirhamphui
pleii Giinther, vi, 269: Hemirhamphus fdamcntosus Pocy, Mem. Cuba, ii, 297, 1860.)

Page 377. The genus 183 (6) Euleptorhamphii^, should x>robably be

recognized. After UuleptorJiamphus longirostris add:

1§3 (c).—CHRIODORUS Goode & Bean MSS.

(Goode it Bean, Proc.U. S.Nat. Mus. 1882: typo Chriodorus atlierinoidcs Goode S^Benn.)

Body aud fins as in Hemirhamphns, but both jaws very short, not at

all produced, each with two series of large, tricuspid, incisor teeth,

•which form a continuous cutting edge. Maxillary anchylosed to pre-

maxillary. Ventral fins small, median, ixp^^^', want; 5opo^^ lance.)

605 {I). C. athcrinoidcs Goode & Bean MSS.

Light olive; sides with a narrow, silvery band. Interorbital space

broad, unevenly convex, its width equal to eye, which is 3^ in head, as

long as snout
;
premaxillaries much broader than long, their edges con-

cave; maxillary 4 in head; mandible 2J, its tip broadlj^ rounded, not

at all produced. Dorsal opposite anal and entirely similar to it; both

fins elevated in front, but not falcate, their longest rays half head

;

caudal moderate, deeply and subequally forked; ventrals 2^ in head,

their insertion midway between snout and base of caudal
;
pectorals 1^

in head; vertical fins with small scales. Scales moderate, deciduous.

Head ^^, depth 6f-; breadth of body | its depth. D. I, 14; A. I, 15;

V. 6; P. 12; scales 7-46-3. L. ^ inches. Key West, Florida.

' (Goode & Bean, Proc. U. S. Nat. Mus. 1882.)

Page 379. Before -E/j;oc<b*ms californicus insert:

607 (&). E. hillianus Gosse.

Dark green, silvery below, tinged with pinkish; dorsal translucent,

"with a large black blotch on upper anterior half; caudal brick-red; pec-

toral translucent, dusky; ventrals more or less dusky, with a small

black spot at base of outer ray. Body moderately compressed. Head

short, the short snout one-fourth its length; eye 3 in head, equal to the

flat interorbital space. Pectoral reaching middle of anal, its length If

in body; its second ray simple, scarcely shorter than third. Insertion

of ventral slightly nearer root of caudal than tip of snout, its tip ex-

tending slightly past front of anal, its length 1^^ in head. Dorsal very

high, its anterior rays reaching anal. Head 4?{; depth .5; D. 12; A. 14;

scales 38-5. L. S inches. West Indies, north to West Florida and

South Carolina.

(Gosse, Nat. Sojourn Jamaica, 11: Pooy, Mem. Cuba, ii, 301: Giiutiicr, \ i. 384.)
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Page 379. Instead of Exocoetus noveboracensis read:

609. E. rondeletii C. & V.

The specimeu described iu the text came from the opeu sea, south of O

Newfouudlaud. The species is well distinguished from E. novebora-

censis, by the bhick veutrals, the larger anal and shorter dorsal, the

base of the anal being more than f that of the dorsal ; the head is

blunt and the eye comparatively small ; dorsal beginning slightly be-

fore anal; caudal large, its lower lobe half longer than head. D. 11

or 12; A. 11 or 12 (not 9) ; Lat. 1. 42. New England to Mediterranean

Sea.

(Cuv. & Val. xix, IIG; Gunthcr, vi, 293.)

Page 379. After Exoccetus rondeletii read

:

610. E. uoveboracensis Mitchill.

Dark bluish; pectorals blackish at tip, with a median whitish shade;

ventrals white. Head rather slender, the snout not blunt; eye very

large, 2f iu head ; interorbital space rather narrow. Pectoral shorter

and narrower than in U. rondeletii, barely reaching last ray of dorsal;

first ray of pectoral divided ; ventrals extending past anal, their inser-

tion midway between preopercle and base of caudal ; dorsal beginning

considerably iu advance of anal, the length of its base more than twice

that of anal; lower lobe of caudal not ^ longer than head. Head 4§;

dei)th54. D. 14; A. 9; Lat. 1.45. Atlantic coast; specimens examined

from Wood's Holl and Peusacola.

(Mitcliill, Amer. Moutlaly Mag. ii, 233, 1817; Dekay, New York Fauna, Fish. 230;

C. & V. xix, 99: Exoccctus mclanurus C. &. V, xix, 101.)

Page 379. The description in the text of "J?, melamirus^^ is taken

from an adult example of U. exiliens, the young of which is described

as E. exiliens on page 380. E. melamiriis is therefore to be suppressed.

E. exiliens is comparatively slender, the anal fin beginning opposite

front of dorsal, its base f length of base of dorsal; lower caudal lobe

short, shorter than head. D. 11; A. 12 (not 9, as erroneously stated in

the text).

Page 383. Instead of the foot-note add:

614 (&). S. nffinc (Gthr.) J. & G.

The specimen from kSt. John's Kiver, described in the foot-note on

page 383, belongs to >S. affine. The body, iu the female, is marked by

silvery cross-streaks, which are very distinct in life.

Page 384. In S. louiHanw the rings are usually 20+38 in number; the

dorsal ravs 32 to 35.



ADDENDA—58. SYNGNATHID^ SIPHOSTOMA. ^05

Page 384. After Siphostoma louisiance add

:

615 (5). S. floriflse J. & G.

Dark green, with paler streaks; tail faintly barred. Body. slender;

snout long, one-third longer than rest of head ; nape and opercles with-

out keel; dorsal tin on 1 + C or 7 rings. Tail one-fifth longer than trunk

;

rings 18+31. Caudal pouch in male on 18 rings. Ilead about 6; D.

27 ; L. 8 inches. North Carolina to Western Florida ; abundant at Pen-

sacola and Beaufort.

(Jordan & Gilbert, Proc. U. S. Nat. Mns. 1882.)

Page 381. After Siphostoma califomiense add

:

61G (/'.) S. gTiseoIiiieatiiin (Ayres) J. & G.

Very close to >S'. califoridense, but the size smaller, the snout shorter,

and the number of rays and rings different. Dorsal covering 1+9 rings.

Snout in head lf| times. Dorsal rays 36 to 41 ; rings 18 to 19+39 to 42.

L. 10 inches. San Francisco to Paget Sound.

(Syiignalhits griseolineatits Ajtos, Proc. Cal. Ac. Nat. Sci. 18.54, 14, etc.)

616 ((•)• S. baJl'flBaiilliii (Dnin.) Swain.

Blackish, with i)ale lines; fins mottled. Body unusually stout, with

short head and tail. Snout short, compressed, with a sharp keel above,

in the male just as long as head, probably longer in female. Nape and

opercle without keel. Dorsal fin low. Kings 18 + 31. D. 34, placed

on J + 7 rings. Ten rings on tail behind caudal pouch. Head 7f in

length, Santa Barbara, California.

('^Sifngnathus hairdianus Duiudril, Hist. Nat. Poiss. ii, 1870, 574; "Coast of Mexico,

near California'' (dorsal said to lie inserted on 3 + 6 rings); Swain, Proc. U. S. Nat.

Mns. 1882.)

Page 384. The species described in the foot-note as Siphostoma dimid-

iatum is a valid species, and should stand as

—

6 IT (6). S. aillisciis Swain.*

Syngnatlius dimidiatm Gill was based on short-nosed examples of aS^.

Icptorhynchiis.

* Swain, Proc. U. S. Nat. Mus. 1882.

The following analysis of the species of S'q}ho8foma fonnd in the United States is

given by Mr. Swain (R<'view of tlio North American Pipt -tislies, 1. c.):

a. Top of head strongly carinated.

b. Breast-shields not covered by soft .skin; lower jaw slightly included; opercle

with a prominent ridge; snont short; belly concave ; dorsal rays 20,

its base covering 1+4 rings; rings 18+ 30; body with 12 brown cross-

bands ZaT1!OPIS.

bh. Breast-shieMs covered by soft skin: lower j;iw included: dorsal rays 41; rings

19+30 PUNCTIPIXNU.
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Page 385. After Siphostoma punctipinne add

:

XX. Top of head with a strong interrupted median crest. (Corythrichthys Kaup.)

616 (c). S. zatropis J. & G.

Brownish, with ten broad dark cross-bands which encircle the tail

but do not cross the belly anterior to the vent ; snout whitish, with

two narrow dark bands; lower part of head with white cross-streaks.

Snout as long as postorbital part of head, keeled above. Head small.

Occiput and nape with a strong, compressed crest, on each side of which

is a longitudinal ridge ; opercle with a median keel. Ridges of body

very prominent. Tail one-third longer than rest of body. Dorsal on

1 + 4 rings. Dorsal rays 20 ; rings 18 + 30. Head 9. Gulf of Mexico,

north to Pensacola.

(?? Corythroichthys albirostris Kaup, Lophobranchs, 25 : Syngnathiis albirostris Giin-

ther, viii, 170; Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 264; Swain, Proc. U. S.

Nat. Mus. 1882.)

Page 386. The identity of 019 {a) with the European H. heptagonus

{antiquorum) is questionable. None of the American examples seen by

as are spotted, and their spines are stronger than in European ex-

amples.

aa. Top of head with a slight keel or none ; opercle without prominent longitudinal

ridge.

c. Dorsal covering 1 -}- 9 rings ; snout usually long.

d. Rings 20 to 21 -f 45 to 49 ; dorsal rays 39 to 46 ; top of head not keeled

;

large, reaching a length of 18 inches Californiensk.

dd. Rings 18 to 19 -f 39 to 42; dorsal rays 36 to 41 ; top of head slightly keeled.

Griseolineatum.

CO. Dorsal covering 1 -t-7 (rarely 1 -{-6) rings.

e. Rings 15 + 38; dorsal rays 29 to 30; top of head distinctly keeled; snout

short AuLiscus.

ee. Rings 16 to 19 before vent.

/. Dorsal fin low, not longer than head.

g. Rings 18+ 31; dorsal rays 34 ; snout short; body little elongate.

Bairdianum.

gg. Rings 17 to 19 + 36 to 41 ; dorsal rays 30 to 32 ; snout moderate or,

rather short Leptorhynchum.

ggg. Rings 17 to 18 + 31 to 32; dorsal rays 27; snout rather long; body

slender.

Florida.

ff. Dorsal fin very high, longer than head, its rays 28 to 32 ; rings 16 + 30

to 33; snout rather short; belly in the female with a black carina;

sides of body with narrow vertical silvery streaks in life; dorsal

spotted Affuste.

ceo. Dorsal covering 3 -h 5 rings ; rings 20 or 21 + 36 to 38 ; dorsal rays 32 to 37

;

beUy flat or slightly concave ; snout medium LouisiANiE.

cccc. Dorsal covering 4 -»- 5 or 5 + 4 rings ; rings 18 to 20 + 36 to 40 ; dorsal rays

36 to 40; snout medium Fuscum.



ADDENDA 59. HIPPOCAMPID^—HIPPOCAMPUS. 907

Page 386. After Hippocampus heptagonus add

:

619 (&). II. gfitttulatus Guicb.

Dark brown, marbled with darker, and usually everywhere spotted

with whitish, the spots most numerous posteriorly. Tubercles on body

generally obtuse and blunt; coronet low; snout usually a little longer

than preorbital part of head. Dorsal rays 17. Supraorbital spine ob-

liquely truncate, compressed. Size rather large. Tropical seas, north

to our South Atlantic and Gulf coast.

{^^ Eippocampus guttulatm Cuvier, E5gno Auim.: Hippocampu8 guttulatus Giiuther,

vAi, 202: Guicbenot, iu Ramon de la Sagra Poiss. Cuba, 174, the West-Indian form,

wbicb is apparently different from tbe European species called " guttulatus.")

619 (c). H. budsonins Dek.

Dusky, without spots, but with pale grayish blotches, which are

sharply edged with paler and blackish ; some of these between eyes and

on neck, the most distinct blotch forming an hour-glass shaped figure,

extending down each side of back ; similar blotches on belly and tail.

Dorsal with a submarginal dark band. Depth equal to length of head.

Snout 1^ in rest of head. Spines of head weak, provided with cirri;

spines of body all short and bluutish. Dorsal on 3^ of the 11 body

rings. D. 19. Atlantic coast, from Cape Cod southward. (Described

from No. 19520, U. S. Nat. Mus., from Beaufort, N. C.)

(Dekay, N. Y. Fauna, Fisb. 1842, 322.)

619 (d). H. stylifer J. «fe G.

Brownish, with darker bars ; snout blackish. Snout notably longer

than postorbital part of head; supraocular and temporal spines long,

simple; a long median spine in front of coronet; coronet stout, high,

its spines slender, abruptly spreading. Spines of body very long and

slender, each ending in a filament ; these enlarged on each alternate

plate of the neck, and about every fourth plate on body and tail ; dor-

sal and upper lateral ridge usually armed and sometimes lower lateral

ridge; two strong spines at base of pectoral; body with about 50 devel-

oped spinous processes besides numerous smaller points. D. 10, cov-

ering about 4 body rings; rings about 12 + 31. Coasts of Florida.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882,265.)

619 (e). H. zosterae J. & G.

Olive green; sides of head mottled with paler; dorsal marbled with

dusky, its margin (in ^ ) broadly red. Snout very short, not more than

half rest of head ; supraojbital spines diverging, each with a small

spine before it. Coronet high, two-thirds length of snout; its filaments
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about as long as snout. Spines on body well developed. Dorsal on 2

+ 1 rings; the fin bigli and very short. D. 12; rings 11 + 26 to 30. L.

2 inches. Pensacola Bay.

(Jordan & Gilbert, Proc. U. S. Nat. Mas. 1882, 265.)

Page 391. The ventral rays in Aulorhynchus are I, 4, not I, 5 as erro-

neously stated in the text.

Page 403. Mugil mexicanus is certainly specially identical with Mugil

albula, and may, therefore, be suppressed.

Page 405. The types of AtJierina Carolina C. & V., examined bj' us in

the Museum at Paris, show the following additional characters

:

A true Atherina. Eye large, 2^ in head. Scales nearly or quite en-

tire. Spinous dorsal wholly in advance of the vent. Ventral reaching

past front of vent and dorsal nearly to it. Head 4i. Lat. 1. 52.

Page 406. In Lahidesthes, the premaxillaries, though broadened be-

hind, are much narrower than in Menidia, and but little broader than in

Atherina.

Page 406. The date of the name Menidia is apparently 1836.

Page 407. Instead of Menidia hosei read

:

640. M. vagrans suLsp. laciniata Swain, sp. uov.

Coast of North Carolina. The synonymy given in the text (page

407j belongs to No. 644.

Page 407. In Menidia, vagrans the scales are all very firm, with rough

edges. A. I, 15 to I, 18. Silvery band broad; back with lines of dots

following the rows of scales; pectoral and caudal yellowish in life. Soft

dorsal and anal scaly. Florida to Texas.

Page 408. After Menidia notata add :

64 tS (6). WL. audens Hay, sp. nov^

Color and form of 31. notata; edges of scales somewhat dotted; a

dusky streak at base of anal. Head rather broad and flat above. Mouth

small. Eye 3 in head, equal to snout and to interorbital space. Vent

a longitudinal slit, its length two-thirds diameter of eye. First dor-

sal spine inserted immediately above anterior part of anal slit, slightly

nearer base of caudal than snout. Pectorals extending to beyond bases

of ventrals, their length four-fifths head. Ventrals reaching vent. In-

terspace between dorsals twice diameter of eye. Top of head covered

with large scales. Lateral silvery band on fifth row of scales and edges

of fourth and sixth rows; the extreme parts of fifth row not included

in it. Scales with entire edges, which are nearly straight, so that
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each scale is angulated behind. Soft dorsal naked. Head 4^; depth 6.

D. IV or V-I, 8 or 9; A. 1, 17 or 18; scales 45-10. L. 3 inches. Missis-

sippi Kiver; the types from Memphis and Vioksbnr^-. {Hay MSS.)

Page 408. Under M. bcryUina read " two lialf-row of scales,'* instead

of "2^."

Page 408. Instead of Menidia brasiUensis read :

644. M. bO!$ci (Ciiv. & Val.) Swain.

Distinguished from M. notata by the deeper body and stronger teeth.

The soft dorsal and anal, as in other smooth-scaled species, are free from

scales. D. IV-I, 8"; A. usually I, 24. South Carolina to Florida.

(Atherina menidia L. Syst. Nat. : A. bosci C. «fc V. X, 465; not A. brasilietifiifi Q. «fe G.)

Page 415. The genus and species '•'- Argyrotwnia vlttata^'' should be

erased from the system. We ha\ e little doubt that they are based on

a specimen of Ammodytes americanus. Our alleged species of Ammo-

dytidw are perhaps all forms of Ammodytes tobianvs L. A. persotiatus,

at least, is not distinguishable from A. americanns.

Page 417. To the synonymy of Ucheneis remora add:

(Echeneis squalipeta Daldorf Nat. Selskab. ii, If)?, about 1785; and Giinther ii, 157.

If the subgenus Remora Gill, be adopted as a genus, which may be desirable, this spe-

cies should stand as Remora ftqualipeta (Dald.) J. & G.)

Page 418. Elacate Canada is known in Florida as " Sergeant-fish," from

its lateral stripes ; also, as "Snooks" and "Ling."

Page 420. Instead of Tetrapturus albidiis read:

663. T. indiciis C. & Y.

Tropical seas, northward to the Grand Banks, on our Atlantic coast.

Instead of the synonymy in the text, substitute the following:*

(C. & V. Hist. Nat. Poiss. viii, 1831,286: Tetrapturus herschelii Gray, Ann. Nat. Hist,

i, 313,, 1838 : Tetrapturus herschelii Liitken, Spolia Atlantica, 1880, 441 : Histiophorus her-

schelii Giinther, ii, 513 : Tetrapturus alhidus Poey, Mdni. Cuba, ii, 237, 1858: ? Tetraptu-

rus amplusVodY, M^ni. Cuba, ii, 243: Histiophoruslrevirostris Gthr. audPIayfair, Fish.

Zanzibar, 1866, 53: Tetrapturus georgii Lowe, Proc. Zoiil. Sec. Loud, viii, 36, 1840: Te-

trapturus Icssouii Cauestrini, Arch. Zoiil. i, 259, 1861 ; Goode, Proc. U. S. Nat. Mus.

1881, 418 (detailed review of family): not Tetrapturus helone Raf.=T. imperator {\Moc\\.

& Schneider) Goode, a distinct species, known only frona the Mediterranean.)

*This synonymy is given in accordance with the views of Dr. Liitken, who recog-

nizes but live species oi Xiphiidce. This view is probably correct but, as has been per-

tinently ol)Herved by Professor Goode, the identity of the American species called

Tetrapturus alhidus and Histiophorus ama'uamis, with their Old World representatives,

is yet unproven, and in many respects it is desirable to retain the Ann!rican names until

this identity is shown. " To unite species from widely distant localities, without ever

having seen them, is very disastrous to a proper understanding of the problems of

geographical distribution." (Goode, Proc. U. S. Nat. Mus. 1881, 427.)
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Page 422. After Trichiurus lepturus* add:

312 (6).—BENTHODESMUS Goode & Bean.

(Goode & Bean, Proc. U. S. Nat. Mua. 1881, 379 : type Lepidopus eJongatus Clarke.

)

Body naked, much compressed, band-like, tapering gradually back-

ward fromtbe vent; caudal peduncle very slender, the caudal fin small,

but well developed; vent much nearer snout than tip of tail. Lateral

line simple, nearly straight, in a deep, wide furrow. Head compressed

;

the snout gibbous near its tip ; top of head very flat, concave between

the eyes, without occipital crest; lower jaw with a stout cutaneous ap-

pendage. Three very long, simple, compressed teeth on each premaxil-

lary in front; outside of these a few minute teeth, and behind them a

row of large sharp teeth; lower jaw with a single row of rather large,

pointed teeth, those in middle of the jaw largest. Palatine teeth

minute. Nostrils horizontal. Dorsal fin nearly uniform, the spines and

soft rays similar; anal extremely low, preceded by a scale-like append-

age. Caudal forked. Ventrals each reduced to a minute, scale-like

spine, inserted below pectorals. Gill-rakers short, sjjiny, in one series

on first and second arch; obsolete on third and fourth. Deep water.

[^svOoq, deep ; ds(Tfj.6<;, band.)

666 (ft). B. elongatus (Clarke) G. & R.

Silvery, with dark traces on head and tail. Length of caudal pedun-

cle half greatest depth of body, its least depth one-third interorbital

width, which is 4 in head. Snout 2^ in head; maxillary not reaching,

front of eye, as long as postorbital part of head. Gill-rakers 13 on first

arch. Dorsal fin inserted above middle of opercle; pectoral as long

as maxillary. Head 7^; depth 30. D. 154; A. 100; P. 12; V. I, 1.

{Goode & Bean.) Deep seas ; known originally from Hokitika, New Zea-

land ; a specimen lately taken from the stomach of a halibut on the

Grand Banks of Newfoundland.

{Lepidopus elongatus F. E. Clarke, Trans. New Zealand Inst, xi, 294, 1878, pi. xir;

©oode «fe Bean, Proc. U. S. Nat. Mus. 1881, 379.)

Page 424. After Scomber pneumatoiihorus read

:

667 (ft). S. colias Gmelin.

—

"Spanish Macl'enl" of Europe.

Our Atlantic and Pacific representatives {grex Mitch. ; diego Ayres)

of 8. pneumatophorus seem to be identical, but both differ in some

respects from the European "Spanish Mackerel." S. colias Gmel.

has the head longer, 3^ to 3f in length (instead of 4); its spinous

• This species is known as ''Sabre-fish" and "Silver Eel," on the coast of Texas.
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dorsal is lower, the longest spines not more than half of head; the color

is distinctly different. In S. pneumatophorus the dark bauds on the

back are broader than the interspaces, as broad as pupil; these are

usually confluent below with a narrow dark lateral streak, which runs

about on the level of the upi^er edge of the pectoral; below this streak

the sides and belly are immaculate. In ^S'. coUas (specimens from

Charleston, S. C, and from Genoa) the dark dorsal bands are much

narrower, not so broad as the interspaces and more wavy ; the lateral

streak is obsolete or represented by a line of dots, and the sides below

are marked by numerous irregular, wavy vertical streaks, spots, and

reticulations, of a dull pearly-gray color, which are usually broader than

the interspaces; longest D. spine more than ^ head. The fin rays are

the same in the two species.

{Scomber colics Gmelin, Syst.Nat. i, 1329, 1788; C. & V. viii, 309; Gthr. ii, 361:

Seamier dekayi Storer, Fish. Mass. 52.

)

Page 424. In the description of Scomber scombrm read "depth 5,"

not 5^.

Page 425. For Aitxis rochei read

:

669. A. thazard (Lac.) J. & G.

And add to its synonymy

:

(Scomber thazard Lac. Hist. Nat. Poiss. iii, 9, 1802: Auxis taso C. &, V. viii, 146.)

Page 427, last line, omit the words " P. 10."

Page 430, second line, omit the word Baird.

Page 432. The following diagnoses of the species of Trachurtis may be

substituted for those given in the text:

680. T. pictiiralus (.Bowdicb) J. & G.

—

Horse Mackerel.

Body elongate, little compressed, the depth 5 in length ; scutes 50 -f

46 to 48, the anterior scutes one-third lower than the posterior, their

height 2^ in diameter of eye ; curve of lateral line scarcely shorter than

straight part; maxillary scarcely reaching beyond front of eye, 2§ in

head; lining of opercle scarcely blackish. Coast of Southern California

to Chili; Mediterranean.

(Seriola picturata Bowilicli, Excursion Madeira, 1825, 123: Trackurits cuvicri Lowe,

Trans. Zool. Soc. Lond. ii, 18:}, 1837: Caranx trachurvs 2*'»e subdiv. C. & V. iii, 18:

Caranx amia Risso, Ichth. Nice, 1810, 74 (not Scomber amia L.): Caranx symmetricus

Ayros, Proc. Cal. Ac. Nat. Sci. i, 62, 1855: Trachurus fallax CapoUo, Cat. Pcix. Portu-

gal, 1867: Trachurus rissoi Giglioli, Cat. Aufibi. Pesci. Ital. 1880, 27.)
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6§1. T. »»aHi-us Rat.'

Body comparatively deep and compressed, the dejith 4; scutes 34 to

36+36 to 38, the anterior scutes scarcely lower than the posterior, their

height three-quarters diameter of eye; length of curve of lateral line 1^^

to If in straight part; maxillary reaching \)i\s{ front of pupil, 2| to 21 in

head ; lining of opercle dusky. Coasts of Europe ; occasional on our

South Atlantic and Gulf coasts.

{Scomber irachurun L. Syst. Nat. Cuv. & Val. ix, 11 : Tracliurus trachurus Day, F'isli.

Gt. Brit. 1880, 124: T^ Caranxomorus phimierianua Lao. Hist. Nat. Poiss. iii, 84, pi. 11:

Trachurus saurus Raf. Caratteri, etc. 1810, 20.)

Page 135. Caranx pluquetus is known on the Gulf coast as "Hard-tail"

or "Jure!" ; Decajytenis jiKnctatus as ^^Cil^&r-^iih'\ The lateral scutes in

Caranx clhl are about 28 in number, as in C. beani, which is j)0ssibly

the young of the same species.

Page 436. Instead of Caranx faleatus read:

689. C. amblyi-hyii<;hi88 C. & V.

Add to its synonymy :

{Caranx ambliirln/nchim C. & V. i,\, lUO, pi. 248.)

Page 437. Caranx fallax can hardly be said to have "canine teeth,"

the teeth being smaller than in C. Mppus.

Page 443. Trachynotus goreensis, the " Permit " of the Florida coast,

is j)robably distinct from T. ovatiis, differing in the much more elongate

form. It reaches a large size. Trachynotus (jlaucus, the " Gafit-top-sail

Pompano," rarely grows beyond a foot in length. In the description of

the latter the words "Lower California" should be erased.

Page 444. Instead oi Seriola Jalandi read:

701. S. (lofsalis (Gill) J. & G.

The identity of the Californian " Yellow-tail," with the ISeriola lalandi

of the Atlantic is questionable. For the synonymy of the species sub-

stitute :

{Hahttraclu>^ dormlis Gill, Proc. Ac. Nut. Sci. Phila. 18G3, 84.)

A species apparently the true lalatidi, however, occurs on the coast

of Florida and may be added as

—

YOl {h). S. lalaiBdi C. & V.

It agrees in general with the description of ^STo. 701, but the mouth

*Tlie description of T. saurus given in the text was taken from specimens from

Venice, belonging to a third species or variety {declivis Jcnyns) not yet found in

America north of Cape San Lucas. Its scutes are usually 38 to 40+38 to 42. In

form and other characters it is intermediate between saurus and picluratus.

1
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is larger, the maxillary 2| in head, instead of 2| ; and the dorsal rays

are V-I, 32 or 33. Florida to Brazil ; reaching a large size.

(C. & V. ix, 208; Gunthcr, ii, 4G3: Seriola gigas Poey, Mem. Cuba, ii, 230.)

Page 445. After Seriola rivoUana add:

702 (h). S. falcata C. & Y.—"Bock Salmon" (Pensacola).

Grayish, paler below; fins blackish; pectoral pale; a very faint

olivaceons band from the eye to the nape (corresponding to the black

band in S. rivoliana, but scarcely visible). Body' deep, compressed

;

head compressed, not conical, a little longer than deep; snout 2f in

head; maxillary reaching front of pupil, 3| in head; occiput somewhat

carinate; caudal keel little developed. Dorsal falcate, its anterior lobe

If hi head, 2.^ in base of fin. Head 3f ; depth 3f. D. VIII-I, 29; A.

II-T, 21. Gulf of Mexico, north to Pensacola.

(Cuv. & Val. ix, 210; Giinther, ii, 464: Seriola ionariensis Goode & Bean, Proc. U. S.

Nat. Mus. ii, 1879, 129, not of C. & V. ? It is tliouglit by Dr. Liitken that this species

is ideutical with S. rivoliana, but this identity is not yet jiroven. S. riroliana^^hona-

riensiH^bosci seems to be slenderer, with a distinct black temporal band.)

Page 445. Instead of Seriola stearnsi read :

703. S. cavoliiiensis Holbr.

This species differs from Seriola dorsalis notably in the larger mouth

(maxillary reachiug middle of eye, 2^ in head, in S. carolinends ; barely

reaching front of pupil, 2f in head, in S. dorsalis). S. carolhiensis, S.

lalandi, and S. dorsalis have the occipital region broadly rouuded in

tlie adult, while in -S". zonata it is sharply compressed or carinated at'

all ages. In S. zonata, the body is much deeper, the head more obtuse,

and the dark bands in the young fish much blacker.

{Seriola carolinensis and S. zonata Holbrook Ichth. S. Car, 1860, 72; Seriola stearnsi

Goode & Bean.)

Page 446. According to Dr. Liitken {SpoUa Atlantica, 1880, 603) Ula-

gatis pinnulatus Poey (the "Runner") is ideutical with Elagatis hipinnu-

latus (Q. & G.) Benn., a species known from the East Indies and the

Mediterranean. References for the latter are:

{Seriola Upinnulata Quoy & Gaimard, Voy. Uran. Zool. i, 363: Elagatis Upinnvlatus

Benn. Whaling Voyage, ii, 283 : Seriolichthys bipivnulatus Bleaker, Nat. Tyds. Nederl.

Ind. vi, 196 : Seriolichthijs bipinvulatus Giinther, ii, 468; the generic name Elagatis be-

ing rejected by Dr. Giinther on account of the prior Elacate.)

Page 447. In the typical species of Scomhroides the maxillary has a

small sup])lemental bone, of which no trace exists in the American spe-

cies or " Oligoplites.'^ The latter group probably merits recognition as-

Bull. Nat. Mus. No. 16 58
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a distinct genus. In very young specimens of 0. occidentalis the upper

jaw is protractile as usual in Carangidce.

Page 448. Instead of Pomatomus saltator read

:

•yO§. p. sa,Itatrix (L.) Gill.

^^ Saltatrix,''^ as used by Linnaeus, was an old proper name.

Page 451. Instead of Stromateus alepidotus read

:

710. S. paru L.

In the description (p. 451) read pectoral much longer than head, and

add to the synonymy

:

(Stromateus paru L. Syst. Nat. ed. ii, 248; based on a figure and description in

Sloane's "Jamaica"): Seserinus xanthurus Quoy & Gaim. Voy. Freyc. Zool. 384:

Bliomhus xanthurus C. & V. ix, 405; not Stromateus paru, Bloch.)

Page 452. The genus ^^Mupus^' Cocco (Su alcuni nuovl Pesci del Mar

di Messina, in Giorn. Scienz. Lett. Arti per la Sicilia, xxvi, No. 77) is,

according to Dr. Giglioli {in lit.), probably identical with Lirus; Mupus

imperiaUs Cocco being thought to be the same as Linis ovalis. As there

is some uncertainty, it is probably best, however, not to adojit the name

Mupus.

Page 454. Instead of Coryphcena punctulata read

:

715. C. eqwasetas L.—Small DolpMn.

Bluish above, paler below, and yellowish; sides immaculate, or

sprinkled with small, irregular blue spots; larger spots along base of

dorsal; dorsal dark blue, usually marked with wavy lines or rows of

spots; anal without spots. Profile of snout not becoming vertical with

age; ventrals moderate, inserted somewhat behind the pectorals. D.

51 to 56 ; A. 24 to 26. Length 2^ feet. Pelagic; not rare on our South

Atlantic and Gulf coast.

(L. Syst. Nat.; Gunther, ii, 407; Liitl%en, Spolia Atlantica, 1880, 483: Lampugus

punctulatus C. & V. ix, 327, Cornphwna punctulata Gunther, ii, 408 : Coryphaina immacy,-

lata Poey, Mem. Cuba, ii, 245; Lowe, Fishes Madeira, 67.)

Page 455. Instead of Coryphcena sueuri read:

716. CIiappMrtis L.

—

Great Dolphin.

Colors brilliant in life, changing suddenly at death ; brownish-olive

above, white or golden below, with bright blue spots, the largest on the

back and head, forming bands on the snout; dorsal purplish-blue, with

paler oblique lines; other fins tinged with blue; caudal yellow; inspirits,

pale with blackish spots on the lower parts. MaxiUary reaching middle

of eye; profile of snout becoming nearly vertical with age ; front of anal
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under middle of body. "Male witli the front elevated, forming a crest,

which projects a little beyond the upper jaw; female with blue spots

along- each side of the tail, regularly arranged." {Poey.) Head 5 ; depth

5. D. 58-G4 ; A. 2G-30. Length G feet. In all Avarm seas ; common in

the Gulf of Mexico.

(L. Syst. Nat.; Giinther, ii, 405; Pocy, Syn. Pise. Cub. 356: CorypJiama guttata

Poey, Mem, Cuba, ii, 245; Liltkeu, 1. c. 4d:3: Coryphccna sueuri C. & V. ix, 302.)

Page 455. After PteracUs caroUnus add:

236 (?').—BRAMA Blocli & Schneider.

(Blocli & Sclineiiler, Systema Ichtliyol. 1801, 99: type Spams raji Blocli.)

Body compressed, more or less elevated, covered with rather small

scales. Mouth very oblique, the lower jaw projecting; both jaws with

an outer series of strong teeth ; teeth on vomer and palatines decidu-

ous. Dorsal and anal fins elongate, the former with 3 or 4, the latter

with 2 or 3 spines; caudal deeply forked; ventrals thoracic, I, 5. Oper-

cles. entire; branchiostegals 7. No air bladder. Pelagic. (Latin ftrama,

bream; the species having been called ^'•Brama marina''^ by Eay.)

717 {h). B. raji (Bloch) Schn.

Coloration uniform. Eye at the middle of the head; pectorals reach-

ing middle of anal. Greatest depth below middle of body, 3 in total

length. D. III-31 ; A. 11-27 ; scales 13-90-23. Pyloric coeca 5. Ver-

tebrte IG + 23. Atlantic coasts of Europe and Africa, straying to

Grand Banks of Newfoundland [Bean), coast of Washington Territory

{Bean}, and Chili.

(Sjianis raji Bloch, Iclitli. taf. 273; Giintlier, ii, 408.)

Page 459. For Holocentrus read Ilolocentrum. The former is the orig-

inal orthography, but it is not worth while to try to restore it.

•

Page 461. Under Elassomatidcey the statements " no teeth on vomer"

and "i)seudobranchiae none" are not quite correct. A specimen of JElas-

Homa zonatum from Tombigbee River, 1^ inches long, thus much larger

than the original types, shows the following characters:

A few weak teeth on vomer ; front teeth of both jaws canine-like,

directed forward; pseudobranchiae somewhat glandular, covered by

skin. Scales cycloid ; no lateral line. Dorsal apparently emarginate.

1). y, 9; A. Ill, 5; Lat. 1. 38. Head speckled with black; fins with

dark spots.
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Page 468. Under Chcenohrytttis gulosus read: "Head2J; depth 2^."

Page 482. Under Lepomis Jiolhrooki read: "Head 3"5 and under Le-

po7ms notatus read: "D. X, 12."

Page 485. Instead of Micropterns dolomieii, read 31. dolomiei. This

personal name should have the genitive form.

Page 523. Under Perca, tenth line from bottom, add : "Lower limb of

l)reopercle with strong antrorse teeth."

Page 525, tenth line, under Stizostediwn, add: "Lower limb of jire-

opercle with a few antrorse teeth."

Page 532. After Polyprion oxygenius add:

273 (?>).—BRACHYRHIWrUS Gill.

(Gill, Proc. Acad. Nat. Sci. Phila. 1862, 236: type Serranus creolus C. & V.)

Body oblong-ovate, compressed; head short, the j)rofile convex, the

snout short and blunt
;
jaws and all the bones of the head covered with

imbricated scales. Scales of body very small. Mouth rather small,

oblique, the lower jaw iirojecting. No supplemental maxillary. Teeth

as in Serranus, but the lateral teeth small, not canine-like. Preopercle

evenly serrate. Dorsal spines 9, none of them produced in filaments;

fins all low ; caudal fin forked. Warm seas.

§35 (/*). B. fwrcifcr (C. & V.) Poey.

Eed or reddish, with three small violet spots on the side of the back

and one on the tail; sides with oblique streaks; dorsal fin with a longi-

tudinal blackish streak. Snout short, scarcely longer than the large

eye; maxillary reaching to below middle of eye; preopercle finely and

evenly serrate. Gill rakers slender. Dorsal spines low, nearly uni-

form, but longer than the soft rays; second anal spine rather longer

than third; pectoral long and pointed, longer than head; caudal deeply

forked. Head 3J; depth 2|-. D. IX, 19; A. HI, 9; scales 10-83-85.

Tropical America, generally abundant both in the Atlantic and Pacific

;

recorded by Dekay from near Xew York. This record is doubtful, al-

though the occurrence of the species within our limits is very probable.

(Serranus furcifer and creolus Cn\. &Val., ii,264, 265, 1828: Brachyrlimus creolusGWl,

Proc. Acad. Nat. Sci. Phila. 1862, 249 : Brachyrhinus a-cohis Poey, Auu. Lye. Nat. Hist.

N. Y. 1871, 46: Corvina oxi)pteraJ)e\&j, N. Y. Fauua Fish. 1842, 77: Antldas furcifer

Gthr. i, 91 : S^erraiius creolus aud colonus Gthr. i, 100, 101.)

Paee 533. After Serranus atrarius add:



ADDENDA— 86. SERRANID^ HYPOPLECTRUS. 917

§36 (b). S. iiag:rescens (Bloch & Scliu.) Goode & Beau.

According to Dr. Holbrook the northern representative {nigrencens) of

Serranus atrarius has the air-bhidder simple, and the pectoral as long as

the ventral; while in the southern form {atrarius) the air-bladder is sac-

culated, and the pectoral longer than the ventral. These observations

are confirmed by Dr. Beau, who has also noticed other i)oints of differ-

ence. The northern form (Cape Hatteras northward) may then stand

as S. nigrescens.

{Corypkcena nigrescens Bloch & Schneider, 1801, 297: Ccntropristia nigricans C. &. V.

iii, 37, and of various authors.)

Page 534. In Serramis trifurciis the filamentous tips to the dorsal

spines are often but little developed. A species, apparently the same,

occurs in the Gulf of Mexico. Head 2f ; depth 3f. D. X, 12; A. Ill,

7; scales G-48-13. The section called ^^ HaJqjerca" should be Prionodes*

Jenyns.

Page 535. To the account of Serranus siibligarius add:

A large blotch of cream-color with sharply defined edges in front of

vent, extending upwards as an irregular cross-band to near middle of

sides; an interrupted black ring around tail at base of caudal; a large

black blotch on front of soft dorsal; lower parts of head with a very

conspicuous network of bluish streaks; pectorals, anal, and caudal,

sharply barred with black; ventrals tipped with black. Body deep,

compressed; the head very slender, acuminate, the anterior profile

straight or somewhat concave; depth at middle of eye little more than

half-length of head; lower jaw little projecting; maxillary reaching

posterior margin of pupil, 2^ in head; canines small, those on sides of

lower jaw largest; edge of ineopercle sharply and subequally serrate

gill-rakers short. Dorsal little emargiuate, the fourth spine 3 in head

caudal subtruncate; second anal spine longer than third, 2^ in head

jaws, and dorsal and anal fins scaleless. Head 2i; depth 3; D. X, 13

A. Ill, 7; scales 6-42-17.

Pages 536, 537, etc. All the species of Serranus have normally 10

spines in the dorsal.-

Page 536. Instead of subgenus Plectropoma substitute:

274 (/»)•—HYPOPI.ECTRUS Gill.

(Gill, Proc. Ac. Nat. Sci. Phila. 18G2, 2'3G: type Plectropoma pueWu, C. «fe V.)

This genus differs from Serranus chiefly in the presence of antrorse

* Prionodes Jenyns, Zool. Beagle. Fish. 1842, 46: type Prionodes fasciatus Jenyns.
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spines on the lower margin of the preopercle. The species are of small

size; the body short and compressed. (t3Tw, below; ttA^zt^ov, spur.)

Page 537. Instead of Serranus cJilorurus read:

843. H. nigricans (Poey) Gill.

The species found on the Florida coast has the body and fins all alike

blackish, with violet shades, and is doubtless distinct from H. chloruruSj

in which the pectorals and caudal are yellow. Florida to Cuba.

Page 538. Instead of Trisotropis brunneus read

:

844. T. stomias Goode & Bean MSS.

The color in this species, the "Black Grouper" of the Florida coast,

is dark gray, freckled with paler, but without distinct spots; fins 'all

edged or tipped with black; no yellow nor violet shades anywhere.

Caudal lunate. Mouth very large ; the maxillary longer than pectoral.

The identification of this species with T. brunneus Poey is very doubtful,

(Goode & Bean, Proc. U. S. Nat. Mus. 1885.)

Page 539. After Trisotropis microlepis add:

846 {h). T. petrosus Poey.

Light brownish violet, covered with close-set round reddish brown

spots about as large as the pupil, besides large quadrate dark areas on

the trunk; no red anywhere. Fins dark brown, except the pectorals,

which are black, with a broad border of bright orange, at least in the

adult. Maxillary extending beyond orbit. PreoiDercle rounded, finely

serrate. Caudal lunate, the lower angle rounded. Head 3^ (in total)

;

depth 4. D. XI, 16^ A. Ill, 11 ; coeca 15 to 20. Cuba to Key West.

{Poey.)

{Serranus petrosus Poey, Memorias, ii, 13G: Trisoiropis iKtrosus Poey, Ann. Lye. Nat.

Hist. N. Y. ix, 301, 1870.)

Page 540. '^ Epinephelus capreolm''^ should apparently stand as

—

84'3'. E. atlanticns (Lac.) J. & G.

The earlier names, Holocentrus punctatus Bloch (Ichth. taf. 241) and

Perca maculata Bloch are both preoccupied in this genus.

Page 541. After Epinephelus'nigritus add :

850 {h). E. striatns (Bloch) Gill.

—

Hamlet ; Nassau Grouper.

Chestnut-brown, varying to light slate-color; lips and throat Vermil-

lion
; a black stripe sometimes present, extending from snout to a point

between eyes, then dividing, one branch extending to origin of dorsal,

the other to opercle ; a large quadrate black blotch on tail behind dorsal

;
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young with transverse dark bars; ventrals dusky. Body rather deep,

somewhat compressed. ]Moutli larg^e, the maxillary extending beyond

eye, 2 in head; canines rather strong. Preopercle nearly evenly serrate.

Caudal rounded* ; second anal spine rather strong, slightly longer than

third; dorsal spines rather high. Jaws and fins with fine scales. Head

2i; depth 2i. D. XI, 17; A. ITI, 8; Lat. 1. about 85. West Indies;

north to Key West [Poey; Stearns)', very abundant; reaches the length

of 4 or 5 feet.

{Anthiasstriatus B\och,I(i\\t\\. ix, 10'.), 1797: Serrnii us striatus G\intheT,i, 110: Goode,

Bull. U. S. Nat. Mus. v, 57: Poey, Rep. T^is. N:it. Cuba, ii, 285.)

Page 541. The group called Bodianus is probably entitled to generic

rank. Its species should stand as follows:

§52. B. pnuictalaas (L.) J. & G.

§52 {h). B, tscEiIops (C. & V.) J. & G.

Red or dark brown, the head, body, and fins covered with small

round blue, black-edged spot;*; one or two dark-blue streaks from eye

to snout ; fins all more or less edged with deep blue. Maxillary reach-

ing posterior margin of eye; canine teeth rather strong, the upper

largest. Caudal rounded behind; no notch between dorsal spines and

soft rays. Second and third anal spines about equal. Head 2^; depth

2|. D. IX, 15; A. HI, 9; Lat. 1. 100. Tropical Atlantic; Florida Keys

to Senegambia. {Steindaclmer.)

{Serranus twniops C. & V. ii, 370: Serraniis tceniops Giiuther, i, 121: Serranus twniops

Steindachuer, Beitriige Kenntn. Fische Afrika's, 1881, 4.)

§52 (o). E. gaiitatus (Gmelin) Goode.—Ca&n7/a.

Olivaceous; bodj^ and head everywhere covered with small bronze

spots, much smaller than the pupil, the spots mostly Avith darker

centers; besides these are larger obscure pale spots, around which the

ground color forms reticulations; whitish marblings on sides of back;

base of pectoral reticulate; vertical fins obscurely spotted; the soft

dorsal and caudal broadly margined with black; pectorals i)ale; ven-

trals dusky at tip. Body comparatively elongate. Mouth large, the

maxillary extending past the eye, its length 2^ in head. Eye shorter

than snout, 5i in head. Depressible teeth in front of jaws long. Fins

of moderate height; caudal truncate; anal spines moderate, the second

about as long as third, 5 in head; pectoral 1^ in head. Head 2J; depth

*Tbe caudal is luuatc in E. morio and in the species of Trlsolropls. lu our other

species of Epincphvlus it is rounded or truncate.
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3. D. XI, 15; A. Ill, 8; Lat. 1. about 100. West Indies, north to

Florida Keys.

(Perca [lutfala Gmel. Linn. Syst. Nat. i, 1788, 1315: Goode, Bull, v, U. P. Nat. Mus.

1876, 58; Lodianus apua Bloch, taf. 229: Serraniis apua Giiutlier, i, 140 : Holocentrus

putwtaius Bloch, taf. 241 : Lutjanus lunulutus Bloch & Schneider, 1801, 329 : Serranus catus,

htnulatus, arara, and jnxxunja C. & V. ii, 3b2, 379, 377, 383: Ep'meplielus lunulatus Poey,

Syn. Pise. Ciibens. 1868, 287: Serranus apua Steindacher, Ichth. Notiz. vi, 43, 1867.)

Page 541. Promicrops should be reunited with Upineplielus. Our

species may stand as:

§53. E. gwasa (Pocy) J. & G.
'

It is however probable, as suggested by Dr. Gill, that the Epine-

pJielus guasa is simply the very old form of U. nigritus, also known as

'' Guasa'''' or " Warsaw'''' by the Florida fishermen.

Page 542. Dules auriga should be omitted, as it has probably never

been taken on our coast.

Page 543. Instead of Rhypticus decoratus read:

§56. ES. iiBg'i'as>siaiais Gill.

And add to the synonymy :

{Blijjptieiis tiir/rijx'uutis Gill, Proc. Acad. Nat. Sci. Phila. 1861,53: 1 Promicroptenis

decoratus Cope, Proc. Acad. Nat. Sci. Phila. 1870, ll'J.)

This species inhabits the Pacific coast of Mexico and Central America,

and we doubt its occurrence on our Atlantic coast. The specimens ob-

tained by Professor Cope at Newport may belong to some different

species.*

Page 54G. Instead of XenicJithys Gill read

:

2§1.—XENISTIUS Jordan & Gilbert (gen. nov.).

In the typical species of XenicJithys Gill, the soft dorsal is much longer

than the spinous dorsal, and composed of 18 rays ; the anal is also sim-

ilarly elongat(^, of 10 to IS raj^s. In X. californiensis, tbo soft dorsal is

shorter than the spinous dorsal, and composed of 11 or 12 rays ; the

anal is also short. The latter species may be taken as the type of a

distinct genus, which may be called Xenistins. (ccv«c, peculiar j iffrwy,

sail, for dorsal fin.)

* Professor Cope describes the specimen from Newport as follows : "D. II, 26; A. 16

;

scales 11-98-46, counted from base of second dorsal spine. Dorsal lius connected by

membrane as elevated as that of the first dorsal. Head (i'rom premaxilla to end of

spine) more than 4 times in length, including caudal lin. Pectorals not narrowed.

Eye 5.33 times in length of head. Otherwise, as in P. maculatus Holbr. Color dark

brown, covered with round pale spots as large as the orl)it, each with a brown cen-

tral si)ot. They extend on the dorsal and jiroximal caudal tins. Second dorsal, anal,

and caudal fin broadly blackish-edged."
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Page 548. Instead of Lufjcmus melanurus read

:

861. L.. clirysurus (Bloch) Vaillaut.

Erase from its synonymy "Perca melanura L. Syst. ISTat." The latter

is a West Indian species of Bidbasis {=^E.cvim(lon dorsale Poey).

Page 548, 5-49. In all our species of Lufjanua the series of scales above

the lateral line extend obliquely uj^ward and backward, befiig not

throughout i)arallel with it. In L. chrysurus, caxis, stearnsij and black-

fordi, the patch of vomerine teeth is " anchor-shaped." In many of the

other species of the genus the patch of voineriue teeth is luuate, and

in some tlie series of scales above the lateral line are parallel with the

lateral line.

Page 549. After iMtjanus caxis add:

862 (b). L,. caballerofe (Block & Schneider) Poey.

Brown, tinged with violet ; red below ; fins wine color ; eye red

;

young with a blue stripe or line of points under the eye, but without

dark bands. Body rather more elongate than in L. caxis ; snout prom-

inent, 3 in head, the profile somewhat concave; mouth rather small;

maxillary not reaching middle of orbit; jaws subequal; teeth very

strong; upperjaw with 2 large and 4 small canines; vomerine teeth pro-

longed backward on the median line; eye 4^ in head, 1§ in snout; pre-

opercle notched, but the knob of the interopercle very inconspicuous

;

caudal emarginate
;

pectorals If in head, scarcely reaching front of

anal; second anal spine strong, scarcely longer than third; fourth

dorsal sf)ine longest. Direction of rows of scales above lateral line

very oblique; nuchal scales in 3 series. Head 2f ; depth 3. D. X, 13;

A. Ill, 7; scales 9-45-lG. West Indies, north to Key West. Beaches

a weight of 12 i)ounds.

(Anthias cahallcrote Bloch & Schneider, Syst. Ichth. 1801, 310: Mesoprion cjinodon

Giinther, i, 194; Poey, Proc. Acad. Nat. Sci. Phila. 1860, 187 ; Poey, Synops. Pise. Cub.

1868, 293; Poey, Ann. Lye. Nat. Hist, N. Y. x, 75, 1871.)

862 (c). Li. canipccliBanus Poey.

Deep red, paler on the tbroat; streaks along the rows of scales bluish

above, yellowish on the sides ; fins colored lilce the body ; dorsal bor-

dered with orange, and with a narrow blackish edge ; caudal bordered

with blackish; eye red; a blackish blotch near the lateral line below

soft dorsal, as in numerous West Indian species (and in the young of

L. hlacJcfordi). Body rather deep. Eye large, 4 in head; maxillary

reaching front of eye; preopercle serrate, the concavity slight; inter-

opercle without knob; canines slender; teeth in lower jaw large in
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front; tongiie with two rougli plates; soft dorsal as long as the part of

the spinous behind fifth spine ; caudal little forked. Temporal band of

scales broad ; scales above lateral line forming oblique series not par-

allel with the back. Vomerine teeth prolonged backward in a long

band on the median line. D. X, 14; A. Ill, 8; Go scales in a series

above lateral line, 53 below. Gulf of Mexico; brought to the Havana

markets from the Bay of Campeachy and from Key West. (Poey.)

{Mesoprion campechanus Poey, Memorias Cuba ii, 149, 1860, and in Synops. Pise.

Cubens, 294 : Mesoprion cavipecliianus Poey, Ann. Lye. Nat. Hist. N. Y. 1870, 5.

)

Page 549. To the account of Lutjanus stearnsi add: Scales above lat-

eral line forming oblique series, which are not parallel throughout with

the lateral line. Teeth on vomer in an anchor-shaped patch, prolonged

backward on the median line ; outer pair of caniuls above, very large

;

teeth of lower jaw moderate; teeth on tongue in a single patch; max-

illary 2| in head, reaching front of pupil; posterior nostril ovate
;
pec-

toral 1^ in head; second and third anal spines subequal.

Page 549. After Lutjanua stearnsi add:

§64 (6). L,. synagris (L.) Poey.

Olivaceous above, silvery on sides and below; flushed with reddish

above ; back and sides with wide, continuous stripes of golden yellow,

usually wider than a series of scales; a black blotch below soft dorsal;

sides of head with yellow strix>es usually continuous with those on

sides; two yellow stripes from eye to snout; caudal red; other fins yel-

lowish; dorsal with two reddish longitudinal bands; ventrals margined

with white ; these colors fading in alcohol. Body rather deep and com-

pressed; anterior profile steep and nearly straight; lower jaw project-

ing; maxillary reaching to below front of eye. Teeth rather small,

subequal, the canines little developed; teeth on vomer in a /]\-shaped

patch, slightly prolonged backward on the median line. Scales small,

smoothish; those above lateral line arranged in series not" parallel

with the lateral line. Preoi^ercle with a shallow notch. Dorsal spines

slender; anal spines graduated ; anal fin rather high; caudal moder-

ately forked. Pectorals long, 1^ in head, almost reaching anal. Gill-

rakers rather long and strong. Head 2§ ; depth 2|. D. X, 12 ; A. Ill,

7; scales 6-50-17. L. 12 inches. TTest Indies; north to Key West,

Florida.

(Sjfaj-us si/nagns L. Syst. Nat.: Spariis t'crmicularis Bloeli & Schneider, ISOl, 275:

Mesoprion uninotaius Cut. «& Val. ii, 479: Mesoprion uninotatus Giinther, i, 202: Meso-

prion uninotatus Poey, Synopsis Pise. Cubens, 294.)
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Page 550. Conodon C. & Y. should be recoguized as a distinct genus.

Page 550. To the account of Conodon nohilis add:

Series of scales above lateral line, forming series parallel with the

lateral line; anterior limb of preopercle with strong spinous teeth di-

rected forwards. In all our species of Pomadasys the scales above the

lateral line form series not parallel with the lateral line.

Page 551. Pomadasys fasciatus is identical with P. fulvomaculatus and

should be sui>pressed. Instead of "Lat. 1. 75," in the description of the

latter species, read *'Lat. 1. 57."

Page 551. After &&, etc., add:

c. Body short and deep ; the back arched; spines strong ; outer teelh enlarged; lips

thick ; soft dorsal and anal with small scales. (Anisofreiniifi Gill.)

Page 552. In the description of P. virginicus add "scales 10-55-16."

Page 552. Pomadasys hilineatus has been lately' taken in Florida by

Dr. J. A. Henshall. Scales G-35-13; about 45 pores in lat. 1. The

specimens from California referred to this species probably belong to

the following:

871 (I)). P. iutcrruptus (Gill) J. ..t G.

Adult grayish; each scale on upper anterior i)art of body with a dis-

tinct blackish spot; fins all more or less dusky. Young (?) {interriqytus)

with the spots obsolete; sides with two parallel jet-black bands, the

lower from eye backward nearly but not quite reaching a large black

blotch at base of caudal. Back arched; pectoral a little shorter than

head; second anal spine robust, half length of head, longer than fourth

dorsal spine. Scales very large, especially below s])inous dorsal, where

they are much larger than in P. hilineatus. Head 3; depth 2i. D.

XII, IC; A. Ill, 9; scales 7-34-12; pores about 45. San Diego (?) to

Panama.

(? Genyfremus interruptiis Gill, Proc. Ac. Nat. Sci. Pliila. ISfJl, 256 (young) : Prisiipoma

fiirfhi Stcind. Ichth. Boitr. v, 4, 1870: romadanys fiirthi Jor. &, Glib. Proc. U. S. Nat.

Mu9. 1881, 335.)

Page 553. After Dia&asi.9/ormos?<s add:

872 (b). D. clcg:aBBS (C. & V.) J. & G.

Brownish; sides of head and body with seven or eight conspicuous

wavy longitudinal bands of light blue, edged with dusky. Back some-

what elevated; snout long, compressed; mouth large, the maxillary

reaching to below eye; eye l.J in snout, 3i in body. ITead 3.\ (in total);

depth about the same. D. XII, 10; A. II, 9; scales 8-50-10. West
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Indies; north to Florida. Eesembles D. formosus, hni readily distin-

guished by the striped body.

{Hccmulon elegans C. & V. v, 227: Hwmulon elegans Gliuther, i, 306.)

Page 553. After Diahasis chrysopterus add:

873 (h). I>. cS»romas (Brouss.) J. & G.

Light olive; each scale with a large dark spot; these forming very

distinct interrupted stripes along the rows of scale; lower fins dusky;

a dusky blotch at angle of preopercle. Young with 2 or 3 longitudinal

blackish streaks. Back somewhat elevated; maxillary reaching just

past front of eye, 2| in head. Series of scales above lateral line very

oblique (as in all our species of Diahasis), the series from the scapular

scale reaching Gth dorsal spine; preopercle well serrated. Longest

dorsal spine 3J in head ; second anal spine strong, 2J in head, the fin

high. Pectoral IJ in head. Head 3; depth 2f.
' D. XII, IS; A. Ill,

7 ; Lat. 1. 42. West Indies ; north to Florida.

(Perca cliromis Bronssonet -MSS : Hwrnvlon chromis C. &V. 242: Hcemulon chromis

Giinther, i, 310: Uwimilon serratum Foey, Memorias, ii, 181.)

§•73 (c). I>. alMBS (C. & V.) J. & G.

Color pale uniform plumbeous; no black spot behind angle of preo-

percle. Moutli wide, but the maxillary not reaching front of orbit; eye

6 in head, 21 in snout; preopercle finely and evenlj^ serrate, its poste-

rior limb nearly vertical. Dorsal fin scarcely notched, the sjnnes rather

strong, the fourth longest, 2^ in head; second and third anal spines

nearly equal in length and strength, rather more than half fourth dorsal

spine. Caudal forked. Head 3J (in total); depth 3^. D. XII, 16; A.

Ill, 8 ; scales 7-50-16. West Indies ; north to Key West. {Poey.)

(Hccmulon album Cuv. & Val. v, 241: Hamulon album Giiutlier, i, 311: Hamulon

album Poey, Synopsis Pise. Cnbens. IStJS, 312.)

Page 553. To description of Diahasis chrysoiJterus add:

Brownish-olive above; a narrow bronze band, darkest in young, from

snout, through eye, to base of caudal; abov^e this two or three dark

streaks from eye to above gill-opening; another beginning on top of

snout on each side, passing above eye, and extending parallel with the

first-mentioned stripe straight to last ray of dorsal, where it meets its

fellow of the opposite side; a dark streak from tip of snout along me-



ADDENDA 8S. SPAEID^ CALAMUS. 925

dian line to front of anal; very bright specimens show a narrow yellow

stripe following each series of scales on back and sides ; adults often

plain silvery; a large rounded black blotch at base of the caudal; fins

all plain; inside of mouth scarlet. Body rather elongate, somewhat

compressed; the back little elevated. Snout ratlier short, 2f in head;

preorbital moderate, about equaling eye. Maxillary reaching middle

of pupil, 2 in head. Eye 4^ in head. Dorsal spines rather high, the

longest 1| to 2^ iu head, longer than the second anal spine; second

anal spine strong, longer and stronger than third, 25 to 24 in head,

reaching, when depressed, to base of last ray. Pectorals IJ to li in

head. Head 3; depth 3. D. XIII, 15; A. Ill, 8; scales 7-52-13. The

color of the young of D. frcmehundus is very similar, but the back in

the hitter species is more arched, the mouth much smaller, and the

scales below the lateral line much larger. The adult form of I), freme-

himduSj as yet unkqown, is probably more like D. chromis. To sy-

nonomy of D. clirysoi^teriis add

:

(Ramulon auroUneatum C. & V. v, 237: ITcemulon auroUneatum Gtlir. i, 316: Hamulon

caudimacula Poey, Syn. Pise. Cub. 379; not of C. & V. : Hwmulon quadrUlneatum Hol-

brook, Ichth. S. C. 18C0, 195.)

§74 {h). D. jenig^uauo (Poey) Goode «fe Bean.

Pale olive, with faint dusky and yellow longitudinal streaks, espec-

ially iu the young ; fins all pale, probably yellow in life. Body com-

paratively elongate, comi)ressed, the back little elevated, the profile

regularly curved and not steep. Snout 3 in head ; eye 3^. Mouth very

large, the maxillary extending slightly past middle of eye, 14 in head.

Teeth not very large. Preopercle well serrated. Dorsal deeply notched,

the spines moderate, the longest equal to maxillary; soft dorsal low;

anal rather high, its edge concave, its second spine about as long as

third and much stronger, 2^ in head; caudal well forked, the upper

lobe longest. Pectoral 1^ in head, reaching past ventrals to vent.

Scales above lateral line in verj' oblique series. Head 3 ; depth 3. D.

XIII, 15; A. HI, 9; scales 7-50-11. L. 7 inches. Cuba, north to

Garden Key, Florida.

(Rwmulon jeniguano Poey, Memorias Cuba, ii, 183, 1860, and in Syn. Pise. Cub. 319 .

^.Hcpmuloyi schranki Agaasix, Spix. Pise. Bras. 131: ^ Ha'mulon schmnli Giintlier, i, 310.)

Page 55G. Before Sparus insert

:

285 (6).—CALAMUS Swainsou.

(Swaiuson, Nat. Hist. Fish. etc. ii, 221, 1839: type Pagellus calamus C. &V.)

Body broadly ovate, compressed, the back deviated; head deep;

preorbital very deep; eye placed high, preceded by a bluntish pro-
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tuberance; posterior nostril slit-like, much larger than the roundish

anterior nostril; opercles very short and deep; cheeks and opercles

scaly, rest of head naked ; month low, horizontal, rather small ; both

jaws with a band of cardiform teeth in front, the anterior series more

or less enlarged, sometimes canine-like ; sides of each jaw with 2 to 4

series of molars
;
gill-rakers small. Scales large. Dorsal continuous,

rather low, its spines slender; a procumbent spine before the dorsal,

concealed by scales in some of the species; caudal deeply forked;

anal spines rather small
;
pectoral rather narrow, usually very long.

Second interspinal hone of the anal enlarged^ pen-shai^ed, the end of the

air-bladder being received into its concave part. "The skull is ex-

tended downwards to the chevron of the A^omer, and entire on each

side behind the forehead ;
the parasphenoid has a deep but thin infe-

rior crest, which is more or less notched in front of its posterior decur-

rent processes;, the forehead comparatively narrow, ill-defined, de-

pressed above the preorbital region, horizontally pitted; the occipi-

tal crest extending far forwards and thickened with vertical osseous

deposits, the inner as well as the outer lateral crests depressed near

the orbits." {Gill, MSS.) Species rather numerous, mostly of small

size, chiefly of tropical America. (Latin calamus, a pen.)

8'3'6 (?)). C. meg:acep3aa3iiis Sw.

—

PUime-fish; Fez dc Plmna.

Light olive, with bluish reflections, the young with dark cross-bars;

front of head and preorbital region with horizontal anastomosing wavy

lines of steel blue, the interspaces yellowish; ventrals pale. Body com-

pressed, the back arched, the anterior profile steep, not very convex

;

depth of preorbital half head
;
preocular prominence not very sharp

;

eye moderate, 4 in head. Cleft of mouth 3| in head. Anterior teeth

of each jaw moderately enlarged, 6 to 8 in number; outermost tooth on

each side of upper jaw much larger than the others, forming a strong

canine directed outward and forward. A concealed procumbent spine

before dorsal ; dorsal of moderate height, the soft rays highest ; caudal

deeply forked, the upper lobe the longer; amal spines small, gradu-

ated; pectoral reaching front of anal, a little longer than head. Head

^ ; depth 2}. i). XII, 12 ; A. Ill, 10 ; scales 6-55-10. "West Indies,

north to Florida.

{Pagellus calamus C. »fe V. vi, 20'>, 1830 : Calamus megacephalus Swainsou, Nat. Hist.

Fish, ii, 222, 18:59: Clirijsophrys calamus Glintlier, i, 187; Poey, Ann. Lye. Nat. Hisr.

N. Y. X, 178, 1872: "? Calamus pcnnatula Guiclieuot, R6vuc dcs Page's in Mem. Soc.

Imp. Sci. Nat. Cherbourg, xiv, 112, 18G8.)

8Y6 (c). C. bajonado (Bloch & Schneider) Poey.

Bluish gray, with bright reflections; a blue stripe below eyej angle
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of mouth orange; fins pale; young with 5 or dark olive bars; caudal

faintly barred. Body deep, the back considerably elevated; muzzle

prolonged, the profile somewhat arched; eye large, Sf in head. Canine

teeth rather long and strong, all similar, usually about 8 in each jaw

outside of the cardiform band. Caudal deeply forked; anal spines

graduated
;
pectoral long, somewhat longer than head, reaching past

anal spines. Depth of ])reorbital 2}^ in head. Head 3;^; depth 2. D.

XII, 12; A. Ill, 10. Tropical America, north to Soutli Carolina and

Lower California.

(Sparus hajonado Blocli & Schneider, Syat. Ichtli. 1801, 284: PagcUus caninns Poey,

Mem. Cuba, ii, 468, 18G1 : Calamus bajonado Poey, Ann. Lye. Hist. N. Y. x, 176, 1872:

Sparus brachysomus Lockington Proc. U. S. Nat. Mus. 1880, 283.)

876 (d). C. maci'ops Poey.

Pale olivaceous, somewhat silvery; sides with obscure olivaceous

bands, especially in the j'oung; i^reorbital not striped; ventrals pale.

Body broad-ovate, compressed, the back elevated, the anterior profile

slightly ciirved, not very steep. Preorbital deeper than long, Its depth

nearly half head. A sharp-edged bony prominence before eye. Eye

large, 3 in head, about as long as maxillary. Front teeth slender, little

enlarged, about 12 in the outer series in each jaw; molars rather small,

in 3 rows above and 2 below. Scales above lateral line, in series par-

allel with the lateral line. Procumbent spine of dorsal concealed. Fins

low; caudal moderately forked. Pectoral long, a little longer than

head, reaching second anal spine, which is little enlarged, little longer

than third. Head 3J; depth 2-^-. D. XII, 12; A. Ill, 11; scales

7-53-17. Cuba, north to Garden Key, Florida.

(Calamus macrops Puey, Ann. Lye. Nat. Hist. N. Y. x, 181, 1872.)

Sie (0* C. arctifroMS Goode & Bean.

Light olive, with bright reflections ; sides with obscure dark cross-

bars; head without distinct markings; fins nearly plain, all pale.

Body oblong-ovate, more elongate than- usual in this genus, the ante-

rior profile being very convex. Mouth rather large; maxillary 2^- in

head, reaching front of orbit. Front teeth in both jaws rather strong,

all similar, somewhat canine-like, to 8 in each jaw ; upper molars in

2 rows anteriorly and 3 posteriorly ; lower in 2 rows ; a conspicuous

pore with a dermal tiap on each side of snont. Preorbital very deep,

its depth 3.\ in head. Eye small, 3f in head, placed very high. Dorsal

spines slender, the longest 3j in head, about equal to longest soft ray.

Anal spines small, graduated, the third 4 in head. Caudal deeply
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forked, the upper lobe nearly as long as head. Pectorals as long as

head, reaching slightly past vent. Head 3|-, depth 2^. D. XIII, 12;

A. Ill, 11; P. 16; scales 5-46-14. Southern Florida.

(Goode & Beau, Proc. U. S. Nat. Mus. 1882.)

l>h. Anterior teetli little larger than the others, not canine-like. {Gi-atnmatcus Poey.)

876 (/). C. medaus (Poey) J. & G.

Olivaceous, rather dusky; body and vertical fins with obscure bars

of dark olive, which mostly disappear with age; preorbital with nar-

row, horizontal bluish stripes; ventrals pale. Body rather elongate,

comparatively elliptical; the back less arched than in other species;

the anterior profile moderately curved. Preorbital deep, 2^ in head;

maxillary 2^j in head. Eye small, i)laced high, 4 in head. Anterior

teeth small, scarcely enlarged, none of them canine-like; molars mostly

in three series above, two below. Spines low, slender; soft dorsal low;

caudal less deeply forked than usual ; anal spines graduated
;
pectoral

comparatively short, as long as head, reaching a little past vent. Dis-

tance from base of pectoral to base of dorsal less than head. Head 3J;

depth 2f. D. XII, 12; A. Ill, 9; scales 5-46-11, 16 in a series between

dorsal and nape. L. 10 inches. ' Florida to Cuba.

{Grammateiis mecUus Poey, Ann. Lye. Nat. Hist. N. Y. 1872, 18.3.)

877. C. mimeri (G. & B.) J. & G.

This species belongs to the genus Calanms, and is very closely

allied to C. medius, from which it may be distinguished by the following

characters: No blue stripes on preorbital; ventrals blackish. Back

more arched than in medius, the anterior profile less convex; dis-

tance from axil of pectoral to front of dorsal greater than length of

head. Eye 4 in head (not 5 as in C. mkrt.ps Guichenot a Cuban

species, with which it agrees in other respects). Scales above lateral

line smaller. Scales 6-47-13; about 26 in a series before dorsal. Head

3f; depth 21

Page 556. Sparus pag-a-iis 'L.—Gidf Porgee.

The coloration of this species as shown in specimens from Pensacola

is as follows: Light crimson, shaded with golden olive; sides and below

silvery, flushed with red ; many scales of back and sides each with a

small round spot of deep purplish blue, these forming longitudinal

streaks below and broken oblique streaks above lateral line ; a few blue

spots on nape and opercle; fins largely orange, shaded with pink. We
find no account of the presence of blue spots in the European variety

of this species.
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Piige 557. The groups called Stenotomus and Lagodon should be

recognized as genera distinct from Diploclus, and the prior Argijrops*

S\v. (Class'n Fish, etc., 1839, 221; type Spams spinifer Forslc.) slionld

l)robal)ly be used for the former.

Page 557. The si)ecies called in the text Spams clmjsops and »S^;^r».s

acukatus are identical. The species belongs to the genus Anjyrops,

and should stand as:

S§0. A. eBsB'ysojJS (LO J-A- G.

—

Souihn-n Port/ce.

Differing from the common northern scup, A. versicolor\ (jMitch.) J. &

G, {= 8. argyrops xVuct. not of Linn.), in the following resiiects:

Body more elongate and less elevated anteriorly; molar teeth

coarser; size larger. Head ^) depth 2^. D. XII, 12; A. Ill, 11;

scales 7-48-14. L. 18 inches. Cape Cod to Florida. The specimen

described iu the text (25170 U. S. ]Sat. Mus.) is unusually deei)-bodied

for this species.

Page 557. After Argyrops versicolor add:

881 {h). A. capriasaas (Bean) J. & G.— Goa/'s Head Forgec.

Light olive; silvery below; the young with faint very narrow darker

bars. Body subovate, the back anteriorlj^ much more elevated than in

*Tlio cranial characters of Arf/!iyop:< arc very flifferciit from those of TVipJodus, as

is shown by the following account of the skulls of the two genera, kindly furnished

to us by Professor Gill

:

In DipJodiis "the skull is extended downwards to the chevron of the vomer, and is

notched on each side behind the forehead; the parasphenoid has a varying Inferior

crest, which is entire near its posterior decurrent processes; forehead l)road, well de-

fined, convex transversely above the orbits, abruptly terminated behind by the con-

vergence of the external lateral crests into the occipital, the occipital crest ending

abruptly behind the forehead, and thickened with vertical osseous strire; the inner

as well as outer lateral crests erect and laminar, and converging more or less forwai'ds.

"In DipJodnn proper the forehead is moderately broad and the bones contracted

forwards, the parasphenoid with a superficial inferior crest, convex forwards, and

little developed posterior decurrent processes.

"In Arcliomriiiis Gill, the fonrlu^ad is very broad and the bones wide and almost

even with tlic ])refioutals in front; the parasphenoid with a deep inferior crest, and

emarginated anteriorly and with enlarged posterior decurrent processes.

"In the genus Sttnolomns (Aroj/rops) the skull is extended forwards to the head of

the vomer and notched on each side behind the forehead; the parasphenoid has tho

inferior crest low, and little developed posteriorly-decnrrent processes; the forehead is

narrow and ill-defined behind, its surface of compact texture, but with a few foramina

and two longitudinal grooves on each side; the occipital crest moderate, extending but

little forward of the supraoccipital bone, and not overhanging backward; the crest

strengthened by a longitudinal lateral ridge on each side, terminating backwards in

maniilliform projections, the inner and outer lateral crests not procurrcnt on the fore-

head.''

t Lnhrun rcmicolor Mitch., Trans. Lit. and Phil. Soc, 1815, 1, 404. Spurua argyropa

li. is the young of A. chr!ft<o})s, with "2(1 and 'M dorsal spines iilamcntous.
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versicolor. Profile steep, with a strong depression above eye; the

snout rather pointed ; occipital region carinate. Front teeth small, in

a close-set band, the outer series a little enlarged, compressed and lance-

olate, much as in versicolor. Molars in two rows in each jaw. Gill-

rakers very short. A strong procumbent spine before dorsal; first and

second dorsal spines very short ; third dorsal spine more or less fila-

mentous, reaching past middle of soft dorsal; ijectoral a little longer

than head, reaching soft rays of anal. Scaly part of cheek as deep as

tong (in A. versicolor considerably longer than deep). Second inter-

spinal of anal quill-shaped as in Calamus. Head 3f ; depth 2. D.

Xir, 12; A. HI, 12; scales about 7-48-14. West coast of Florida, in

rather deep water. Distinguished from A. versicolor by the deeper

cheek and i)reorbital, the different form of the body, and the diflerence

in the dorsal spines.

(Stenotomus caprinus Bean, Proc. U. 8. Nat. Mns. 1882.)

On page 560, after Diplodus caitdimacula, add :

885 {h}. D, carabsBUS (Poey) J. & G.

—

Sargo.

Steel-brown, with golden-yellow longitudinal stripes, which scarcely

extend on the head, 3 above, 5 or G below the lateral line ; a black spot

at the shoulder; dorsal yellowish, with a faint dusky median stripe

;

ventrals orange in the females, yellowish and punctate in the males

;

tinal similarly colored. Body deep; snout obtuse; maxiHary reaching

lieyond posterior nostril; molars in two rows; incisors broad, entire;

second anal spine much longer and larger than third; pectoral long and

pointed; caudal forked. Head 4^ (in total); depth 2f. D. XIII, 11

;

A. Ill, 10. West Indies, north to Key West {Poey in lit.).

(Sargus carihwus Poey, Memorias, ii, 1860, 197, and in Synops. Pise. Cabeus. 309.)

Page 563. After Apogon americanus add

:

889 (&). A. maeulaicas (Poey) J. & G.

Uniform bright scarlet ; a round black spot below second dorsal and

another on side of caudal peduncle above median line. Maxillary 2 in

head, reaching beyond pupil ; eye very large, 3 in head; preopercle dis-

tinctly serrulate
;
pectoral 1^ in head, a little shorter than caudal. Head

2| ; depth 2 1. D. YI-I, 7 ; A. II, 8 ; scales 2^-26-7. L. 3 inches. West

Florida to Cuba.

(Monoprion maculatus Poey, Mem. Cubaii, 123, 186iJ: Amia viacuJata Foey. Syn. Pise.

Cub. 304, 1868; Jor. & Gilb. Proc. U. S. Nat. Mus. 1882, 279.;

It is doubtful whether Apogon americanus has ever been really taken
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on onr coast, or indeed what that species may Uc The ori<;iiial (ypo, in

bad condition, has been identified by Vaillant & Bocourt with Apogon

florii, a Panama species, and their descriptioTi, copied in the text on

page 5G'3, seems to have been drawn from the hitter species,

rt. Preopercle entire; scales large. {Apogoniclitluin Blecker.

)

8§9 (c). A. alutus J. & G.

Eusty-red, with silvery hister, body and fins very finely speckled with

dusky; vertical fins somewhat yellow, their tips dusky with dark points.

Mouth very oblique; maxillary 1^ in head, reaching- past pupil; preop-

ercle with both ridges entire; eye moderate, 2| in head; second anal

spine half length of longest anal ray, 3J in head ; ventrals a little longer

than pectorals, not reaching vent. Head 2'^\ depth 2f. D. VI-I, 0;

A. II, 8; Lat. 1. 21. L. 2J inches. West Florida.

{^1 ApogonicUthys imncticiilatus Poey, Repeit. Fis. Xat. I^l. Cuba, ii, '233 (lat. 1. :50);

•Tor. & Glib. Proc. U. S. Nat. Mus. 18H2, 279.)

Page 564. Mullus barbatus L.

Specimens of this species have been obtained at Pensacola, Florida,

and at Wood's Holl, Massachusetts. The American form (subsp. auratus

J. & G.) is distinguishable from the typical harbatus in the lower

fins, less blunt snout, shorter mouth, and the presence of two lateral

stripes of yellow. From the European variety surmuletus {MuUus sur-

nmletus L.), subsp. auratus is known by the lower fins and by the re-

placement of the black band on the dorsal fin by a band of yellow.

Head .3f ; depth 4. D. VII-I, S; A. II, C. Palatine teeth coarse and

granular, forming a large patch.

(Mullua barhatus auraiin Jor. & Gilb. Proc. U. S. Nat. Mus. 1882, 280.)

Page 569, Instead of Sciwna stellifera read:

895. S. lanccolata (Holbr.) Gthr.

The identity of our species with S. stellifera {trispinosa) is very

doubtful.

Page 570. To the description of Sciccna argyroleuca {punctata) add

"lowest tooth of preopercle spinous, directed downward."

Page 571. Scicena ocellata is known as "Eed-fish" on our (iulf coast.

It reaches a weight of 35 to 40 pounds. Old specimens entirely lose

the serratures on the preopercle, the edge of the bone becoming mem-

branaceous and entire as in " Corvinn.^^
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Page 572. Instead of "«;," etc., read:

2»2 ((•)•—COESVIl^A* Cnvier.

The species of ^^ Sckcna^'' which have the preopercle without bouy

serratures may be referred to Corvina. Genus 296 (b), Boncador shoukl

l>robabIy be retained also.

Page 573. After Corvina acuminata add:

293 (2).—EQUES Blocli.

(Blocli Iclitliyologia, about 1790: type Equcs americaiiits Bloch.)

Body oblong, couii)ressed, the back much elevated anteriorly. Mouth

rather small, the lower jaw included; teeth in villiform bands, the outer

somewhat enlarged above
;
preopercle serrate, the teeth flexible; pseu-

dobranchi» present. Scales moderate, extending on the soft fins.

First dorsal of about 16 spines, the median sj)ines much elevated

;

second dorsal extremely long. Anal very small; second anal spine

small. Pyloric coeca few. Air bladder siraiile. YertebraB 10+15.

{Latin, Equ us, a horse; the long dorsal spines being compared to a

rider.)

901 (h). E. lanceolatus (Gmel.) Casteln.

Greyish-yellow, with three broad blackish-brown bands, edged with

whitish ; the first vertical, from the crown, through the eye to the angle

of the mouth ; the second slightly arched, from the nape over the oper-

cle to the base of the ventral; the third curved, from the top of the

first dorsf^l along the middle of the side of the body to the middle of

the caudal fin. Head small; maxillarj' 3 in head, reaching pupil.

Height of first dorsal usually much more than depth of body below

it. Head 3|; depth 3^. D. XVI-I, 53; A. II, 10; Lat. 1. 60. West

Indies ; lately taken at Pensacola by Silas Stearns.

(Chwiodon laitceolatus Gmeliii, Syst. Nat. 178S, 1254: Eques halteaius C. & V. v, 165;

GiiutLer, ii, 279: Eques amerieanus Bloch. Ichtb. taf. 347, fig. 1.)

Page 575. The synonym " Homoprion xanthurus Holbr." belongs to

Seiwna argyroleuca, not to Liostomtis xanthurus.

Page 575. Genyonenius. Several of the characters given in the text

are inapplicable to South A merican species now referred to Genyonemus.

* Cnvier, Regne Animal, ed.2, ii, 17.3, 1829: type Scirvna nigra Blocb= »S'cm;)?a nmhra

L. iu part, tbe species baviug been coufonnded by L. with Sdmna umbra {=aquila

Lac). The enlargement of the second anal spine, used by Cuvier to distinguish Cor-

vina from Sciaina, has no taxonomic value. {Corrina, the Italian and Spanish name for

various Scisenoids, originally from Latin Corvus, crow, in allusion to the dnsky color of

C. uigra.)
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Some of these have the mouth subinferior, the barbels eonspicnous,

forming a tuft at the chin ; the dorsal spines 10 and the caudal double-

truncate ; the gill-rakers short. The diagnosis should be amended

accordingly.

Page 570. Instead of Scicvnu punctata read:

§96. S. chrysura (Lac.) J. & G.

(Diplerodon chrysiinis L.-.xcopi'di' iii, G4, 1802.)

There are two species called Perea jyunctata in the Systerna Naturae,

and the second of these should be suppressed.

Page 577. Instead of the account of Mentieirrus littoralis substitute:

908. M. littoralis (Holbr.) Gill.—6'm»-/ Uldtinf/.

Grayish silvery, nearly plain, without traces of bars; pectorals, ven-

trals, and anal pale, with a few black dots; caudal tipped with blackish

;

lining of o])ercle pale. Body rather elongate, the caudal peduncle very

slender; snout hluntish, 3 in head, projecting beyond premaxillary for

about one-sixth its length ; maxillary reaching about to front of eye

;

])Osterior nostril lanceolate; outer teeth little enlarged, very much

smaller than in M. alburnus. Gill-rakers small, but developed; lower

lobe of caudal longest. Scales on breast very small, irregular. Head

.v^ ; dei)th ^. U. X-I, 23; A. I, 7; scales, 0-50-11. South Atlantic

and Gulf coast. Jf. utululatus'm closely related to this si^ecies.

M. alburnus is darker in color, usually with traces of dusky bars;

pectorals blackish ; lining of opercle black. Snout sharp, 3f in head

;

snout much projecting (one-third its length). Outer teeth of upper Jaw

very large; posterior nostril ovate; gill-rakers tubercular, almost obso-

lete ; maxillary about reaching middle of eye. Scales on breast large,

regidarly placed. Head 3^ ; dei^th 4^. D. X-I, 24 ; A. I, 7 ; scales G-

54-11.

Page 578. Menticirrus undulatus has the outer teeth of the upper Jaw

not greatly enlarged and should have been ])laced rather under ^f instead

of aa. Umbrina elongata (ithr., from the I'acific coast of tropical America,

is a diHerent species. The latter name should be erased from the synon-

ymy of M. undulatus.

Page 578. The teeth in Larimus are mostly in single series. The

gunus ^^ Monosira^^ Poey (Anal. Soc. Esp. Ilist.'Xat., x, 320, 1881), is

identical with Lariinus.

V-cV^ii 57!). The genus Atractoscion should be suppressed. Our species

may stand as 012, (Jynoscion nobile (Ayres) J. & (1.
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Page 581. The presence of one or two anal spines in Gynoscion has

no imi)ortance. Probably a rudiment of the first spine will be found

in all the species. Gynoscion regale and Gynoscion nothum are distin

guished from our other species by having the second dorsal and anal

covered with small scales ; these fius being naked in the other species.

OtoUthus drummondi Eich. (Fauna Bor.-Amer. iii, 183G, 70; Giiuther, ii,

307), from New Orleans, is identical with Gynoscion maculatum. This

species has the caudal unevenly truncate, not "lunate", as stated in the

text.

Page 583. After Gerres plumieri add

:

919 (6). O. olisthoistoina. Goode & Beau.

—

Irish Pomyano.

Color silvery olivaceous ; scales with faint silvery streaks but no dark

ones; fins mostly pale or yellowish, the ventrals somewhat dusky.

Body rhomboid, short and deep, the back elevated, the anterior profile

straight and very steep ; mouth rather large; teeth slender, brush-like.

Preorbital entire
;
preopercle and interopercle serrate. Groove on top

of head, for reception of j^remaxillaries, broad, rounded behind, with a

median linear depression, its surface comj^letely covered with small

<leciduous scales, which extend forward to just behind nostrils. Eye

moderare. Dorsal sjiines high and strong, the second, nearly or quite

as long as head. Second anal spine very strong, half or more length of

head. Caudal lobes long and slender, a little longer than head. Pec-

toral long, nearly as long as head, reaching front of anal. Head 3;

depth 2. D. IX, 10; A. Ill, 8; scales 5-37-9. L. 12 inches. West In-

dies, north to Southern Florida.

(Goode & Beau, Proc. U. S. Nat. Mus. 1882, 423: Gei-res rJiombeiis Poey, Syn. Pise.

Cub. 1858, 32: Mojarra rhomhea Poey, Anal. Soc. Esp. Hist. Nat. x, 327, 1881, uot

Gerres rhomheus C. & V. vi, 459; a species of similar form, but with two aual spiues

uuly, aud. the premaxillary groove eutirely naked. The genus MojarraAn Poiy's

arraugementjis distinguished from Go'res by the entire preorbital, and from ^^ Diap-

leriis" by the serrated i)reopercle.

)

Page 584. Instead of Gerres argenteus read

:

920. O. giBla C. & v.

This species is distinguished from the other American species (ex-

cept Gerres liomonymus) by the jjresence of a transverse band of scales

across the anterior part of the groove of the premaxillaries on the top

of the head ; behind these scales the naked part of the groove apx)ears

as a pit when the jaw is protruded. Third dorsal si>ine f as long as

head, twice as long as second anal spine. Head 3^; depth 2f. D.

IX, 10; A. Ill, 7; scales 4-45-9. Tip of dorsal dusky. West Indies,

north to Cape Cod.
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To the syuouymy of this species add:

{GerresgiilaC & V. vi, 464 ; Giiutber, i, 346, ami iv, 255: Z)irtp^er«8,(/M7aPocv, Synopsis

Pise. Ciibeiis. o'2'3, is a diiierent species. The types o( Euciiiontoinuti arijentcHS B. & G.

from New Jersey, are too younjr to be certaiuly identilied. Numerous specimens col-

lected by us iu North and South Carolina belong to (Icrren gitla.)

Page 584. After Gerres homonijmus read:

921 {h). G. ciB»en-CMS (Walb.) J. &G.

Silvery; back and sides with to 8 bluish vertical bars, about as

broatl as the pupil, these exteudiug to opposite lower part of orbit;

the bars formed of confluent blotches and rarely obsolete; axil dark;

tins with some dark i)oiuts. Body rather elongate, the back somewhat

elevated and compressed, the belly nearly straight, with an angle at

the breast. Teeth very small; preorbital and preopercle entire; fur-

row on top of head for premaxillary processes broad, scaleless, rounded

behind. Dorsal spines slender, flexible, the longest f head, half longer

than second anal spine. Pectoral slender, rather longer than head.

Caudal deeply forked, a little longer than head. Head 'd\; depth 2§.

D. IX, 10; A. Ill, 7; scales 5-40-10. L. 18 inches. The largest of

our species of the genus. West Indies and both coasts of ^Mexico;

north to Florida Keys and Gulf of California.

(Mugil einereus Walbaum, Artedi Piscinm 1792, 22-^ (after Tiirdiin cincreiis pcJtutti^

Catesby): Gerres aprion C. & V. vi, 4()1, 1830 (not of Giinlher) : Diapienis aprion Poey.

Syn. Pise. Cub. 1868, 321: Gerres zebra Miiller & Troschel, Schomburgk Hist. Barba-

does, 1848, 668: Gerres zebra Giiuther, i, 343 and iv, 254: Gerres squamipinnis Giinther,

i. 349 and iv, 254.)

The species of Gerres here noticed may be readily separated by the

following analysis

:

«. Preopercle seiTate; anal rays III, 8; second anal, and third dorsal spines lonj;:

body elevated. (Gei-res.)

b. Preorbital serrate; furrow for premaxillary processes broad, naked; body

striped Phi.mikhi.

bb. Preorbital entire (Mojarra Poey); furrow for ijfemaxillary processes broad.

scaled; body not striped Olistiiostoma.

«rt. Preopercle entire; anal rays III, 7; dorsal and anal spines comparatively low;

body little elevated. {Diaj)teriis lltinznni.)

c. Premaxillary groove scaled in front, with a naked jtit behind.

d. Depth about half length; third dorsal spine little longer than second anal.

HOMOXY.MUS.
dd. Depth about | length; third dor.sal spine about twice length of second

anal Gcla .

ce. Premaxillary groove entirely naked.

e. Premaxillary groove broad; back elevated, the dei)th about '} length;

body with faint bars Cinkukus.

ce. Premaxillary groove linear; back scarcely elevated, the dei)th about one-

third length; body not barred Hakkngulus.
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The character of "lower pharyngeals united" has little importance

ill this group. In Gerres jylumieri, as in nearly- all the species examined

by us, the bones are not at all co-ossified, altho^,»gh very close together.

Page 58G. '' Ditrema molaceum^^ Button, from New Zealand, is a Scoin

broid fish, and not an Embiotocoid.

Page 590. The genus Holconotus Agassiz should be recognized for

those species of Amphisticlms which have the lower lip without frenum,

and Brachyistius Gill for those of Micrometnis, which have the frenuiv..

No. 930 should stand as

—

930. II. ar^eiiteus (Gibbons) J. & G.

Page 600. Instead of Tautoga read

:

316,—HIATULA Lac^pMe.

(Lac^pede, Hist. Nat. Poiss. ii, 523, IHOO: type Lahrus Matula L.=Hiatula gardeni

Lac.) (Latin, hiatus, a gap.)

Instead of Tautoga onifis read

:

942. M. OBiitBS (L.) J. & G.

Page 600, Add to the synonymy of M. oiiitis—
(Lahnis hiatula L. Syst. Nat.: Lahrus hiatuhi Gmelin, Syst. Nat. 1287, 1788: Hiatula

tjardeniaiia Lacepede, Hist. Nat. Poiss. ii., 523, 1800; the genus and species, based on a

specimen of Tautog wliicli bad in some way lost the anal fin ; this specimen seems
to have been sent from Charleston by Dr. Garden to Linnaeus. If MicrojHerus and
other generic names, based on abnormal or mutilated specimens, be adopted, we must
substitute Hiatula for Tautoga.)

Page 602. Instead of aa, etc., read:

318 (/').—TKOCHOCOPUS Giinther.

(Giinther, Cat. Fish. Brit. Mns. iv, 100, 18G2: type Trochocopus opercularis Gthr.)

This group is distinguished from Harpe by the smaller scales (Lat. 1.

45 to 65), which scarcely encroach on the bases of the soft dorsal and

anal. In the present; classification of the Lahndce, this groa[) may be

recognized as a distinct genus, altbough diftering from Ilarpe in no re

spect of iin])ortance. Species few. {r/xj/o-^ a running; xw-/^, oar.)

945. T. pBuScRBer (Ayres) Garman.

Page CAYS. l*^or Pla-tyglofisus grandisqiianm and P. humeralis lead:

947 (94§). P. B»ivitt^tus (Hloch) Gthr.

This species seems to be widely distributed, and varies considerably

with age and sex. The following is a description of the young {'^flore-

iiliii^''), supposed by us at first to belong to a different species:

Olive-brown; a greenish stripe along side of back; a dark-brown

lateral band from gill-opening to middle of caudal, on level of eye; a
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daik-biuiize strii)e from pectoral backward; each scale of sides with a

greenish-blue crescent; sides of head orange; a blue wavy stripe below

eye, turning downward on subopercle; opercle with an indigo spot.

bordered by bluish and yellow; tipof oi)ercle yellow, the color bounded

by a blue <-shisped line; lower jaw with bands of orange and whitish;

a small inky spot at base of last ray of soft dorsal; dorsal cherry-red,

with translucent bands; caudal reddish; anal banded with red and

pale; pectorals yellowish; ventrals white. Body slender; snout not

very sharp; posterior canine small. Dorsal spines low, stiff and pun-

gent; caudal short, obliquely truncate. Head 3^; depth 4 (4;i in total).

D. IX, 11; A. HI, 12; scales 1^-20-8. L. 3| inches. Pensacola Bay.

Old specimens, (Charleston, S. C.) are deeper-bodied and have the

posterior part of the caudal, especially the angles, black or dark-blue,

the basal part of the tin with concentric, convex, broad streaks of or-

ange, with narrower bluish interspaces; the dorsal is largely orange,

with a median blackish or brown band, which is otten obsolete, its base

with crimson spots; anal with a crimson band and some bluish streaks.

Black s])ot at base of last dorsal ray disappearing with age. Females

with the dark lateral band less distinct, the colors duller, the dark

dorsal band more distinct than in the males. Head 3§; depth 3, in

adult. Nortii Carolina to Surinam.

To the synonymy add:

(Lfthrus hlritlattis IJloch, Ic.htliyol. tiif. 284, f. 1; Jiilis psitiaculus C. & V. xiii, :iti7

;

Giiuilii'i-, iv, lti-1; StcMiidaclnier, Icbtliyol. Notiz. vi, 49, 1807: PlatyfiJossiin Jlonalis Jov.

& Gill). Proc. IJ. S. Nat. Mus. 1882, 287: I'latyyloasus (jrandisquamis and hnmcraUn,
tliis work, ]». '.;0:).

)

948 {b). P. c-aosclaBBS (Poey) Gtbr.

Olivaceous; a row of sky-blue spots on each side of ba(;k; a broad

area of orange, intermingled with violet s])Ots, extending along sides,

most cons|)icu(nis anteriorly; below this a band of ])ale \iolet, becoming

posteriorly spots of deej; violet; still lower a deep yellow band bnund-

ing the white of the belly; preorbital and suborbital scarlet, with 3

blue stripes, marked with cherry-red; cheeks below yellowish; ojjcr-

cles bright red, with ;> obliipie violet stripes, the upper forming behind

eye an oblique blotch, in the middle of which is a round ink-like s])ot;

no oi>ercular spot; dorsal orange, the soft part with 3 rows of violet

spots; caudal orange and blue, the tormer color arranged in 1 longi-

tudinal, 2 maigina!, and 2 converging bands, wliicii are Joined by re-

ticulations around bluish spots; anal with a basal row (»f orange spots,

then blue sjmts, then a yellow band, then blue, tlien linally edged with
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orange; ventrals red; pectorals mostly violet; spots ou head and pos

terior parts bright clear blue, elsewhere duller and violaceou?;. Body

very slender, the snout pointed; posterior canine large. Dorsal spiues

slender, but pungent; caudal convex, its corners slightly produced.

Head 3|; depth 4^ (5 in total). D. IX, 11; A. Ill, 12; scales 2-25-0.

Pensacola, Florida, to Cuba and Surinam (here described from young-

males).

{fJulis caudalis Poey, Mem. Cuba, ii, 213; ?Gunther, iv, 166; Jordau & Gilbert,

Proc. U. S. Nat. Mns. 1882, 286: ^.Julis pictus Poey, Mem. Cuba, ii, 214: ^ Platyylossus

p'lClHs Giiutlier, iv, 16G: ^ Platyglonsus poeyi Steind. Ichth. Notiz. vi, 49, 1867.)

Page 606. Instead of Remistoma substitute

—

323.—SCARUS Forskal.

(Forskal, Fauua Arabica, 1775, 25: type Scarus psitlacus Forskal.)

Omit from the description of the genus the following clauses: "Lat-

eral line continuous." "Lower jaw included. Scales on the cheek in

more than one series." "Dorsal spines flexible." Our species should

stand as

—

954. S. gruacamaia C. & Y.

Page 607. After Scarus guacamaia add

:

954 (h). S. ea"®icensis Bloch.

—

Bullon.

Bluish silvery, with three red longitudinal bands; the upper from

the naiJe to the end of the dorsal; the second through the eye, crossing

the space between the two portions of the lateral line; the third from

the base of the ijectoral to the lower half of the caudal fin ; head

mostly rosy; snout with bright-colored streaks ; fins all yellow. Three

series of scales on the cheek; the middle composed of five scales; the

lower of three, and covering the limb of the preopercle. Caudal sub-

truncate. Teeth small, whitish or rosy; no ])OSterior canine. Upper

lip broad, covering more than half of u])per jaw. Dorsal s})ines flex-

ible. Head 3^ in total length; depth 3|. D. IX, 10; A. II, 8; Lat.

1. 24. L. 7-8 inches. {Cuv. & Vol.) West Indies, north to Southern

Florida {Bean).

(Blocb, Ic'lith. 1797, 18, pi. 121: Scarus insiilw-sancta-crucis Bloch. & Schu. 1801, 285:

Scarus aUcrnaus C. «fe V. xiv, 200: Pseudoscarus sanctai-crucis Giiuther, iv, 22(5.)

hb. Dorsal spines puugeut; scales on cheek in one series. (Sjiarisoma^ Sw.)

954 (c). S. squalidns Poey.

—

Fieja Mufjcr.

Rosy olive; -a black blotch on the upper half of base of pec-

toral; front of head \vith brownish reticulations; fins rosy; color in

* Swainsou, Class. Fishes, ii, 227, 1839: type Spams ahildgaardii Bloch. (= /^'tar«s

Bleeker, not of Forskal, which is Hemistoma Sw. or Pseudoscarus Bleeker.)
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spirits nearly plaiu ; faint whitish streaks along the lows of scnles on

the sides. Teeth rather distinct; caudal emarginate, the outer angles

produced; cheeks with about three scales. Head 3^; depth 3. West

Indies, north to Garden Key, Florida.

(Poey, Mom. Cuba, ii, 218, 1860; Poey, Syu. Pise. Cub. 'S38.)

954 (d). S. radians C. & V.

—

Spaninh I'orgij.

Reddish olive; lower parts and anal rose-colored; dorsal iin and

upper parts marbled with brownish; caudal with irregular dark cross

bands, including whitish spots, and w'ith a narrow whitish c<lge; anal

with four oblique dark spots; root of the pectoral blackish; a light

band across chin. Snout not twice length of eye. Caudal truncate,

the outer rays slightly produced in the adult, rounded in young.

Teeth very distinct; young with pointed teeih directed outward around

the jaw. Four scales on cheek. L. 8 inches. {Gnnilur). Florida to

Brazil.

(Cuv. & Val. XIV, S06; Guuther iv, 211 ; Goode, Bull. U. S. Nat. Mus. v, 32.)

Page ()08. After Heros cyanogutfatus add:

955 (h). M. pavOBiaceus Garnum.

Dark brown, il<'cke{l with ^jale; 4 to ocellated, veitically-exj)anded

black spots on side below dorsal tin; an 0(;ellated black spot on base

of tail above lateral line; side with 10 or 12 faint dark cross-bands.

Head as deep as long. Eye large, wider than preorbital, its front be-

hind tip of maxillary; 5 rows of scales on cheek. Fifth dorsal spine

highest; soft dorsal and anal reaching caudal; pectorals to vent. Head

2f ; depth 2-|. D. XVI, 12; A. V, 8; scales 4-32-12. Monclova, Coa-

huila. {Garman.)

(Garmau, 13ull. Mus. Coiiip. Zool. 1881, 1)3.)

Page 010. It is piobably better to recognize the genus 320 (/>), Gly-

phidodoti Lac, distinguished from Pomacentrus by its notched teeth.

Our species may stand as

—

95§. G. dccBivifroas ((iill) Gthr.

{L'ii.iclii--i!()dii>i (lecHvlfrouH and E. concolor Gill, Proc. Ac. Nat. Sci. Phila. 1862, 37:

Eitsdii-itodKn unulofjm Gill, Proc. Ac. Nat. 8ci. Phila. 1863, 220; Giinther, iv, 38.)

959. G. saxatiilis (L.) Lac.

Page (511. Cltronii.s i))(ncfipi)iiti,s belongs to the subgenus Furearia

Poey (^lemovias (Jul)a, ii, 1!)5: tyi)e Furearia puncia Pooy =^ Ayrcsia

Cooper), <listinguislu;d from (Jltromis ])roper by the more elongate body,

the more deeply forked caudal, and by the presence of 12 dorsal spines.
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Page C12. After Clironiis insolatus add:

961 {!)). C. enrhrysurus J. & G.

Dusky bluish; a blue stripe from tip of snout tJirough upper part of

eye to above lateral line; caudal deep yellow; pectorals, most of soft

dorsalj and distal half of anal, light yellow; hus otherwise dusky; a

small black spot in axil. Body regularly ovate-oblong. Jaws equal,

the maxillary 31- in head, extending a little past eye; preopercle with

blunt serrations. Teeth slender, conical, in a moderate band. Dorsal

emarginate, the longest spine 1^ in head; caudal lunate; second anal

spine If in head. Head 3|V; dei)th 2. D. XIII, 12; A. II, 12; scales

3-2G-9. Pensacola, Fla.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, '286.)

Page 615. After Chcetodon maculocincttts add:

963 (/'). C biBnaculatMS Blocli.

—

Four-eyed Fish ; White Angel

.

Pearly gray; snout, edge of opercle, base of pectoral, anal, caudal,

and dorsal bright j^ellow; a black band, edged with yellow, extending

from a point in front of and below first dorsal spine across eye to mar-

gin of interopercle ; soft dorsal with a large, round, indistinct black

spot at its base, between fifth and twelfth rays, and a small, deep black

spot at its angle; soft dorsal with a narrow marginal line of black; soft

anal with a narrow submarginal band of light blue, edged anteriorly

with black; caudal with a terminal band of bluish, the center bright

yellow; base of ventrals blotched with yellow. Snout produced,

longer than eye; preopercle finely denticulated. Soft dorsal and anal

angular behind. D. XII, 20; A. Ill, 10; scales 0-34-15. {Goode

;

Giinfher.) West Indies, north to Key West {tStearns).

(Bloch, Ichtli. vii, 1797, taf. 219; Gunthcr, ii, 9; Poey, Memorias, ii, 371, 1801:

Sarothrodaa Inmncidatus Goode, Bull. U. S. Nat. Mus. v, 43.)

963 {() C. capistratus L.

A black, white-edged, ocular band, much narrower than the eye, ex-

tending over the interopercle, not over the chest; a round, black, white

edged spot iuunediately before the angle made l)y the dorsal fin and

the back of the tail ; blackish oblique streaks along the series of scales:

those of the u[)per half of the body descending Ibrwards; those of the

lower ascending forwards; a grayish band, edged with black, across

the middle of caudal, continued on the soft dorsal ami aiial fins, wher^'

it runs i)arallel with the margin and near it; ventrals whitish. Snout

very slightly i)roduced, nearly as long as eye; preopercle very faintly
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serrate. Soit dorsal and anal angular behind. D. XIII, 10; A. Ill,

17; scales C-42-I7. {G'Jnthcr.) West Indies, north to Florida Keys.

(L. Syst. Nat.; Giintliei-, ii, 1-2.)

Page C15. After PQmacanthuH cUlaris add:

»64 (ft). P. tricolOB' (Bloch) J. &, G.—Black Angel.

Head, caudal fin, anterior jiart of trunk, and margins of soft dorsal

and anal yellow; rest of body black. Preopercular spine grooved,

reaching to posterior margin of opercle. Soft dorsal, anal, and upper

ray of caudal, moderately produced. D. XIV, 19; A. Ill, 18; scales

8-48-25. {Gllnthe}'.) West Indies, north to Florida Keys.

{Cliaitodoii tricolor Bloch, Iclitli. xii, 1797, taf. 4"35: Holacanthus tricolor Q. & V. vii,

16'2: Holacanthus tricolor Giintlior, ii, 49.)

Page G17. After Acanthnrus chirurgus add:

966 {h). A nig:i>icans (L.) Bloch.

Closely related to Acanthnrus chirurgus^ difiering in the longer snout,

which is more convex in its upper portion. Caudal triangular, scarcely

concave behind; vertical bands on the side very narrow, usually dis-

appearing after death; fins without oblique stripes. {Pocij.) West In-

dies, occasionally northward (said to have been once taken at Xew
York).

{Chatodon tiigricaus Limi. Syst. Nat.: Acanthnrus phleiotomus Cuv. &, Val. x, 176,

tab. 2f7, 18:J5: Acanthnrus phlehotomus Vo^j, Anal. Soc. Esp. Hist. Nat. IfcSO, 24.5.)

966 {c). A. trstctus Poey.

Distinguished most readily by the length of the caudal lobes, especi-

ally the upper, which is notably longer than the lower, its tip ending

in a whitish thread; anterior profile moderately curved. Dorsal with

faint oblique streaks. Body usually without dark streaks. West In-

dies and both coasts of Me iico, occasional northward.

(Acanihurus chirurgus C. & V. x, 108 (not Chwtodon chirurgus Bloch); Poey, Mem.
Cuba, ii, 208, 18G0; Poey, Anal. Soc. Esp. Hist. Nat. 1880, 24G.)

Page 628. AstroHcnptm y-gncvum and A. anoplm are very closely re-

lated. The following distinctive characters may be found useful:

In A. anoplus the i)ale spots are niu(;h smaller, less sharply defined,

and occupy a smaller area than in A. y-grcecum ; the lower part of head

has two black blotches in both species; the second dorsal, anal, and

ventrals are nearly or quite plain. The naked area behin<I each eye is,

in A. anoplus^ lunate, its length barely twice that of the snout; the bony

V-shaped plate is short and broad, concave on the median line, and

forked for about half its length, the posterior undivided portion broader



942 CONTRIBUTIONS TO NORTH AMERICAN ICHTHYOLOGY— IV.

than long-; the bony bridge across the occiput but little shorter than the

])art of the head which precedes it. In A. y-grcecum the naked area i^s

trapezoidal, longer than broad, and about 4 times the length of the snout:

the Y is forked for more than half its length, its undivided part more

than twice as long as broad, and not concave; the occipital plate is not

half as long as the part of the head which precedes it.

Page 629. After Astroscopus anoplus add

:

Family GUI (5)—OPISTHOGNATHID^.
Body oblong or elongate, low, moderately compressed, covered with

small, cycloid scales. Lateral line present, usually incomplete, straight,

running close to the dorsal fin. Head large, naked, the anterior profile^

decurved. Mouth terminal, horizontal, its cleft utiually verj^ wide, the

maxillary extending past the eye, and sometimes considerably beyond

the head; supplemental maxillary present; premaxillaries protractile;

jaws snbequal, with conical or cardiform teeth ; vomer usually with a

few teeth; palatines toothless; opercles unarmed; no suborbital stay.

PseudobranchioB present. Gill-rakers rather long; gills 4, a slit behind

the fourth; gill-membranes united, free from the isthmus. Branchios-

tegals 6. Air-bladder present. No pyloric coeca. Dorsal fin long, con-

tinuous, its anterior half composed of slender, flexible spines; caudal

distinct, rounded or lanceolate; tail diphycercal; anal long, without

distinct spines; ventrals separate, jugular, I, 5, the middle rays long-

est; pectorals fan-shaped. Two genera, of about 12 species, inhab-

iting rocky bottoms in tropical seas. Their relationships are apparently

with Trachinoid forms, but they bear considerable resemblance to the

Clinoid Blennies. {Trachinidce, genus OpistJwgnathiis Giinther, ii, 254-

256.)

a. Maxillary of moderate length, truncate behind Gnathypops, 338 (b).

aa Maxillary of great length, prolonged in a flexible lamina behind.

Opisthognathus. 338 («;)•

33S (&).—Gi\ATHYPOPS Gill.

(Gill, Proc. Ac. Nat. Sci. Phila. 1862, 241: typo Opisthognathus maxillosusFoey.)

This genus includes those Opisthognathidce in which the maxillary is

of medium length and truncate behind. {yvdOo<;, jsiw; u-w, below; a)^,

eye.

977 (b). G. maxillosilS (Poey) Gill.

Color grayish olive, with 7 irregular ^shaped bars of darker, every-

where much marbled and variegated; fins all similarly marked, the
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veiitials dusky, the dorsal with ;i dnsky blotch in front. Body nioder-

jitely ('oin])ressed; head not very large; maxillary truncate behind, ex-

tending- behind eye for a distance about jj diameter of eye, its length If^

in head; eye -§ in head. Teeth conical, curved, well separated, mostly

in a single series. No teeth on vomov. Fins moderate; dorsal con-

tinuous, its spines slender; caudal short, its length § liead. Head .'Jl;

depth 4J. D. VlII, 17; A. II, 13; Lat. 1. 65. Cuba, north to Garden

Key, Florida.

(OpistliofiiiatlniH )iuu-iUo.sii.<i Popy, Mom. Cuba, ii, 28(5, 1800; Poey, Syn. Pise. Cub. 400.)

33§ (c).—OPISTHOGI^ATHUS Cuvier.

(Cnvier, Regne Anim. ed. 2, 1829: type Opisihognathus sonneratii Cuv.

)

Maxillary ])rolonged backward in a long, flexible lamina, which some-

times reaches base of pectoral. Characters of the genus otherwise in-

cluded above. (o7rt(7^>j, behind; y^dfloe;, jnw.)

977 (c). O. scaphiiii'iis Goode & Bean.

Grayish olive, much variegated with whitish and dark olive ; about

G irregular dusky bands on the body, which extend on the dorsal fin;

whitish markings on body forming roundish spots, surrounded by

reticulations of grayish olive; head marbled, its posterior part, as

well as the sides of the back and pectoral base, with small blackish

dots; membrane lining the inside of the maxillary with 2 curved inky-

black bands on a white ground; angle of mouth with a black spot;

lining of opeicle black; tins all variegated like the body. Body mod-

erately elongate, somewhat compressed. Head blunt anteriorly ; snout

very short, about as long as pupil; eye large, 4 in head; maxillary

reaching slightly past edge of preopercle, but not to end of head, its

length contained IV^ times in length of body. Teeth rather strong, wide-

set, forming 2 distinct series, directed backward, especially in the upper

jaw; lateral teeth of lower Jaw largest; a single vomerine tooth. Gill-

rakers long and slender, nearly 20 below angle. Scales very small.

Dorsal fin low, continuous, the soft rays but little higher than the

spines, which are slender and flexible, the longest 3;\ in head. Caudal

short, rounded, its length 5f in body. Anal similar to soft doisal.

Pectoral half as long as head. Depth 5. D. XI, IG; A. 18; I*. 17;

Lat. 1. 1()!>. Florida Keys.

(Gorxle & Bean, Proc. U. S. Nat. Mus. 1882, 417.)

.977 (^0- O. Boaacliurus J. A G.

Olivaceou.s; margin of upi>er lip with a narrow black stripe; caudal

with .3 dusky bais ; color of rest of body nearly uniform . Head not very
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Inrge; snout very short, sliorter than pupil; eye 3J in head; maxillary

1^ in head, rather narrow; lower jaw included; vomer with 5 rather

larsre teeth. Longest dorsal spine about as long as head, slightly

higher than soft rays; caudal long, the middle rays scarcely shorter

than head; longest anal rays 1^ in head; pectoral little more than half

head. Scales moderate. Head 3]-; depth 4f. D. 25; A. 15; Lat. I.

07. Two specimens known, taken from the stomach of a lied Snapper

at Pensacola, Fla.

(Jor. & Gilb. Pioc. U. S. Nat. Mus. 1882, 290.)

Page 630. In key, under j}', after the word "series," add "in lower

jaw

Page G32. Dormitator lineatus is apparently identical with I), macu-

latvs, and may be suppressed. The genus Dormitator is best distin-

guished from FAeotris by the numerous long, lamelliform appendages of

the narrow lower pharyngeal bones. In Philypnus, Culius, and Uleotru

the bones are broader, and without appendages.

341 (/>).—CULiIUS Bleeker.

(Bleoker, Boeroe, 411: type Eleotris nhjcr Q. & G. = PaccUiafusca Bl. & Schn.

This genus is distinguished from Eleotris by the presence of a stout

hook-like spine, directed downwards and forwards, near the angle of

the preopercle. Gill-openings extended forwards. Teeth fixed. Spe-

cies rather numerous in brackish and fresh waters of tropical regions.

(Xame of Indian origin.)

981 {h). C. aiiiblyog>$is Cope.

Dull olivaceous; everywhere dusted with dark points; finely barred

with paler; a black streak from eye to upper edge of gill-oi)ening; a

blackish spot above base of pectoral. Form of Eleotris gyrimis. Max-

illary reaching middle of eye, 2a in head; teeth of the inner series in

each jaw largest. Scales larger than in other species of the genus.

Head 3f; depth 5f. D. VI, 9; A. 8; Lat. 1. 48. South Carolina to

West Florida and Surinam.

(Cope, Trans. Am. Philos. Soc. Phila. 1870, 473.)

Page 632. Gobius catulus Grd. proves to be a true GoMus, and is

identical with Gobius soporator. It should, therefore, be erased. The

upper rays of the pectoral are silk-like. Head 3^; depth 4^V. J).

VI-10; A. I, 9; Lat. 1. 33 to 38; 12 rows between dorsal and anal. It

is very abundant about rocks and ballast heaps from Florida to Texas.
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Professor Gill informs us that one of the species of Gobius described

by Girard from Texas is, however, undoubtedly a true Uvorthodus. As

all of these species, except G. icUrdemanni, have now been accounted

for, the latter species may be provisionally referred to Evorthodus.

Page 633. No. 983, Euctenogohius lyricus is a marine species, found

along- the coast of Texas. The genus Euctenogohius intergrades with

Gobius and can hardly be retained.

Page 633. After Gobius lyricus add

:

9§3 (;>). O. cncseomus J. & G.

(? olivaceous, mottled with darker above; a series of 4 obscure oblong

dark blotches along middle of sides ; a dark spot at base of caudal

;

each side of nape with an intense blue-black spot larger than eye ; an

obscure dusky streak from eye forward to mouth. Both dorsals trans^

lucent, with series of bright reddish-brown spots as large as pupil

;

upper lobe of caudal light reddish, the lower blue-black 5 anal and ven-

trals dusky-bluish
;

pectorals slightly dusky, with a narrow bright

pinkish border behind. Body very elongate ; head compressed ; cheeks

high and vertical; snout very short, vertically rounded. Mouth nearly

horizontal, large, the maxillary nearly half head, reaching about to

l)ostenor margin of orbit; upper jaw with an outer series of strong

curved canines, the inner series and those in lower jaw small. Inter-

orbital width about equaling pupil; eye about ^ head; gill-opening 2^

in head; the isthmus wide. Dorsal spines not filamentous; soft dorsal

and anal high, reaching caudal when depressed; caudal lanceolate, the

middle rays produced, 2| in length. Pectoral rays not silk-like. Body

covered with small ctenoid scales, much reduced anteriorly; head, ante-

dorsal region, and breast naked. 9 with smaller mouth and no red ou

fins. Charleston, S. C.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.)

Page 634. Gobius carolinensis Gill is indistinguishable from Gobius

soporator, and may be suppressed. Gobius mapo Poey (Mem. Cuba, ii,

277), seems to be the same species.

Page 634. Gobius gulosus Grd. is a species of Lepidogobius, and should

be transferred to page 638, after L. newberrii. It may be thus defined

:

992 (&), 9§6. L.. gulosus (Grd.) J. &. G.

Light olive, with sharply-defined markings of dark brown; those ou

the head mostly longitudinal streaks; those on the body forming dark

Bull. Nat. Mus. No. 16 60
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cross-bars and blotches; fins mostly spotted or barred. Body elongate.

Head large, low, not very blunt. Mouth large, very oblique, the man-

dible strongly i)rojecting; the maxillary extending to below middle of

pupil, 2 in head. Teeth in few series, those of the outer row very

long, slender, and curved. Scales small, cycloid, imbedded. Head

and nape scaleless. Dorsal spines slender, the longest somewhat fila-

mentous; caudal long; upper pectoral rays not silk-like; ventrals in-

serted directly below pectorals. Head 3J; depths. D. VI-15; A. 10;

Lat. 1. 42. L. 3 inches. Florida to Texas.

(Gobiits gulosus Grd. U. S. Mex. Bound. Surv. Ichth. 1859, 26.)

Page 635. Before Gobius glaucofrcenum insert

—

987 (b). G. boSeosoma J. & G.

Pale olivaceous, mottled with darker; male with a black humeral

spot; tins barred, their edges tinged with orange. Form, size, and

coloration of Boleosoma olmstedi. Head not very blunt. Mouth mod-

erate, horizontal, the lower jaw included; the maxillary reaching nearly

to middle of eye. Teeth small, slender, in narrow bands, the outer

somewhat larger. Scales moderate, ctenoid. Dorsal spines not fila-

mentous; caudal pointed, slightly longer than head; upper rays of

pectorals not silk-like. Head 4; depth 4J. D. VI-12; A. I, 11; Lat.

1. 33. L. 2 inches. Pensacola, Fla.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 295.)

987 (c). G. stngmatiirus Goode & Bean.

Light olive, sides marbled with whitish; a dusky spot on opercle and

one below eye; sides with 5 dusky blotches along median line, the last

one a round black sjiot at base of caudal; vertical fins with wavy black-

ish bars
;
i^aired fins plain. Form of G. boleosoma ; head not very blunt;

snout little shorter than eye; lower jaw not shorter than upper. Max-

illary extending to below middle of eye, 2| in head. Teeth strong,

curved, those of the upper jaw in a narrowband, two of the teeth some-

what canine-like; lower teeth large, in a single irregular series. Scales

large, those on the nape reduced, all ctenoid. Dorsal spines slender;

fins not elevated ; caudal as long as head ; upper rays of pectoral not

silk-like. Head 4; depth 6. D. VI-12; A. 12; Lat. 1. 30. L. 2 inches.

West coast of Florida.

(Goode & Bean, Proc. U. S. Nat. Mus. 1882, 418.)

987 (d). O. nicliolsi Bean.

Olivaceous; scales edged with dusky; top of spinous dorsal black;

second dorsal and caudal spotted with dark; ventrals black. Body
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stout, compressed. Snout obtuse, about as long as eye; maxillary

reaching front of pupil; lower jaw slightly projecting; teeth slender,

in several series, the outer enlarged. Last rays of soft dorsal nearly

as long as head; caudal convex, nearly as long as head; pectoral as

long as head, none of its rays silk-like. Scales large; head naked.

Head Sf; depth 4^. D. VI-14; A. 12; scales 26-10. L. 4J inches.

Coast of British Columbia. [Bean.)

(Beau, Proc. U. S. Nat. Mus. 1881, 469.)

Page 636. After Gohionellus oceanicus add:

989 (6). O. stig:ina.tBCUS Voe^.—Esmeralda.

Brown; head with 4 vertical broad black bands; 3 on the cheek, 1

on the opercle; body with 10 narrow vertical yellow bars; pectorals and

caudal with cross-rows of brown spots; ventrals yellow, with black

edgings; a small black shoulder spot. Profile bluntly decurved; max-

illary reaching past middle of orbit. Teeth slender, in bands, the outer

row enlarged. Pectoral as long as head; caudal pointed, half as long

as body. Scales ciliated. Head 4; depth 4^. D. VI-12; A. 13; Lat.

1. 30. {Poey.) Southern Florida {Bean) to Cuba.

{Smaragdas atigmaticus Poey, Memorias Cuba, ii, 281, 1860; Poey, Syn. Pise. Cub.

394.)

The scales in Gohionellus oceanicus vary considerably. Lat. 1. 60 to 80.

Page 637. After Lepidogobius gulosus add:

992 (o). L.. tSaalassmus Jor. & Gilb.

Body translucent, very thickly covered with very minute, shining-

green dots, least numerous on tail; three conspicuous translucent bars,

wider than the interspaces, crossing sides immediately behind head;

two narrow brilliantly-green lines running obliquely across cheeks;

dorsals whitish, with two or three lengthwise series of large reddish-

brown spots ; spinous dorsal blackish at base ; anal whitish at base,

the anterior rays tipped with brilliant white, the greater portion of fin,

as well as lower part of caudal fin, blackish ; upper caudal rays marked

with red; ventrals light buff; pectorals translucent. Body elongate,

much compressed; caudal peduncle very narrow and short; head com-

pressed, much higher than wide, with very short, acute snout; mouth

terminal, wide and oblique; the jaws equal; maxillary reaching vertical

from middle of orbit, half length of head. Teeth apparently in a very

narrow band, behind an outer series of strong conical teeth (the inner

band cannot be certainly verified in our specimens). Eyes high, sepa-
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rated by a very narrow interorbital space. Dorsal spines slender, the

fifth slightly produced, reaching base of third soft ray when depressed.

Last rays of dorsal and anal reaching slightly past base of caudal.

Caudal lanceolate, the middle rays produced, 2| in body. Upper i)ec-

toral rays not silk-like. Ventral longer than head, reaching beyond

front of anal. Body covered with very small cycloid scales, which are

readily deciduous; head naked. Head 3^5 depth 4|. D. VII-16; A.

lii. L. 1^ inches. Charleston Harbor. This species is closely allied

to L. emhlematicus Jor. & Gilb., from Panama.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.)

. Page 638. Instead of Gobiosoma alepidotum read

:

993. O. bosci (Lac.) J. & G.

To the synonomy add:

( Gohius 1)080 Lac^pede, Hist. Nat. Poiss. ii, 555, 1800. The name alcpidotus was given

l>y Schneider in 1801 as a substitute for this personal name.)

Page 638. Gobiosoma molestum is not distinguishable by us from G.

bosci. It may therefore be suppressed.

Page 638. After Gobiosoma bosci add:

993 (If). G. ios Jor. & Gilb.

Light olive ; back, sides, and upper fins speckled with dark olive

;

caudal with 3 or 4 dark olive cross-bars ; lower fins pale. Body long

and slender, moderately compressed ; head long and low, anteriorly

l>ointed, its profile scarcely convex ; mouth very large, oblique, the

jaws subequal ; maxillary reaching middle of cheek, its length more

than half head
; teeth slender, in moderate bands, the outer somewhat

enlarged. Eye as long as snout, 4^ in head. Body entirely naked.

Fins low, the spines slender; caudal short. Head 4^; depth 6|. D.

Vl-15; A. 12. L. 2 inches. Puget Sound; one specimen known, from

the stomacb of a Hexagrammus asper.

(Jor. &. Gilb, Proc. IT. S. Nat. Mus. 1832.)

Page 639. After Tyntlasies sagitla add

:

350 (&).—IOGI.OSSUS Bean.

(Bean, Proc. U. S. Nat. Mus. 1882, 419: type loglossus calliurus Bean.)

Body elongate, strongly compressed, of equal depth throughout, cov-

ered with very small, mostly cycloid, scales. Head short, compressed,

not keeled above; mouth large, oblique, the lower jaw projecting;

teeth in narrow bands or single series, some of them canine; no teeth
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on vomer or palatines; tongue very slender, sharp; opercles unarmed.

Gill-openings very wide, the membranes narrowly joined to the isthmus

on the median line. No lateral line. Branchiostegals 5. Dorsals sep-

arate; the first of 6 very slender, flexible spines; the second elongate,

similar to the anal; caudal long and pointed, free from dorsal and anai;

ventrals close together, separate, each of one spine and four rays, their

insertion below or behind pectorals; anal i)apilla present. (;</?, dart;

yXuiaaa^ touguc.) A remarkable type, belonging to the OxymetojwntimEy

differing widely from our other Gobioid fishes.

096 (b). I. calliurus Bean.

Light olive, without distinct markings (in si^irits); tij) of first dorsal

dusky; caudal apparently with a median reddish strijje and two bluish

bands. Head not crested, its upper surface gently rounded; maxillary

extending to opposite front of pupil, 2^ in head; upj^er jaw with about

2 series of teeth, the outer enlarged; 2 curved canines behind the baud

;

lower jaw with about 1 row of smaller teeth, besides about 4 canines.

Eye large, twice length of snout, 3| in head. Gill rakers long and

slender. Dorsal fins contiguous, the longest spine filamentous, about

as long as head; caudal lanceolate, half as long as rest of body; ven-

trals inserted very slightly in advance of pectorals, nearly as long as

head. Scales minute, mostly cycloid. Head 5; depth 7^. D. VI-22;

A. I, 21. L. 4 inches. Deep water oif Pensacola, Fla.

(Bean, Proc. U. S. Nat. Mus. 1882, 419; Jordan & Gilbert, Proc. U. S. Nat. Mns.
188-2, 297.)

Page G42. Hexagrnmmns ordinatus is a typical Hexngrommvs, havijig

the dorsal fin divided. The genus Pleurogrammiis should i)robably be

adopted for II. monopterygius, which is, in Alaska, one of the most im-

portant food-fishes, according to Dr. Bean.

Page 644. Dr. Bean considers our suggestion, that nexafframmus

seaber is the young of II. asper, as improbable. The following are the

characters assigned to the former species:

999 (&). H. scabcr Bean.

Light brown, silvery below; each dorsal with 3 dark blotches, smaller

than eye, not reaching base of tin; pectorals, ventrals, and anal immac-

ulate. Teeth on jaws and vomer; none on palatines. A tentacle above

eye. Six lateral lines on each side; the supplemental one faint, extend-

ing backward from above base of pectoral, (lisai)pearing near middle (»f

body. Scales everyAvh ere very rough. Caudal forked; dorsal deeply
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notched. Head 4^; depth 4^. D. XX, 24; A. 23; Lat 1. 105; 1. tr. 50.

L. 3 inches. Coast of Alaska; known from young specimens only.

(Beau, Proc. U. S. Nat. Mus. 1881, 154.)

Page 661. SebaModes proriger ranges northward to Alaska, where it

grows to a considerable size. In the original descriptions, both of

" Epinepheliis ciliatus^^ and ^^Perca variabilis,''^ it is evident that S. pro-

riger has been confounded by Tilesius and Pallas with the species for

which we have retained the name of S. ciliatus.

On page 665, after Sebastodes ruber, add

:

1019 (&). S. lambrosMS J. & G.

Light orange, overlaid everywhere with blackish, the latter color

forming on the lower part of the sides reticulations in fine pattern,

the centers of the scales being paler than the edges; sides of head

with dusky shades; sides of back with some large areas of blackish;

upper parts with 5 large rounded blotches of pink washed with orange,

these blotches arranged as in constellatus, but larger, less sharply de-

fined, and of a different hue; the second blotch with a smaller one above

it; a rosy spot on opercular flap; fins pale orange, shaded with dusky.

General form of constellatus. Mouth moderate, oblique, the lower jaw

scarcely projecting, its tip fitting into the emarginate tip of upper jaw;

maxillary 2 in head, reaching posterior margin of pupil; both jaws with

small, smoothish scales. Cranial ridges rather sharp, lower than in con-

stellatus; preocular, supraocular, postocular, tympanic, and occipital

spines present; interorbital area concave, with two prominent ridges;

the region much broader than in constellatus, % width of eye; supra-

ocular ridge low, its spine smaller than tympanic spine; preocular

prominent; preopercular spines all acute; preorbital narrow, with two

spines. Eye large, 4 in head. Gill-rakers rather long and slender, the

longest about half eye. Scales moderate, with many accessory scales.

Dorsal rather low, deeply emarginate; fourth spine equal to soft rays,

about I head ; soft dorsal longer than high ; second anal spine large,

2h in head; caudal slightly emarginate; pectoral not reaching vent,

3| in body. Head 2f ; depth 2|. D. XHI, 12; A. Ill, 6; Lat. 1. 40

(tubes). Santa Barbara, California.

{SebasiicUhys umbrosus Jor. & Gilb. Proc. U. S. Nat. Mus. 1882.)

Pao-e 679. The species here called Scorpcena dactyloptera proves

to have been correctly identified with the European species. It has

lately been taken in considerable numbers along the Gulf stream. The
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pectorals in this species are subtriincate, the lower rays somewhat

exserted. The group called by Poey "Powfinws" is not of this tyi>e,

hut allied rather to Scorpa'na proper.

Pajre 681. Scorpcena porcus should probably be erased, its occurrence

in our waters being very doubtful. The foUowiug species has been,

perhaps, mistaken for it

:

1038 {(>). S. stcarnsi Goocle & Bean.

Dusky olivaceous, whitish below; head with some dark blotches and

small spots; back and sides with diffuse blackish blotches; botly

sparsely covered with round dusky spots, smaller than pupil ; these

spots most numerous and distinct in the axillary region, which is other

wise whitish; spinous dorsal marbled, with a median dusky band; its

base whitish, with black spots; soft dorsal and anal irregularly mar-

bled
; caudal with a broad median and a terminal band of blackish

;
pec-

torals mottled and banded ; ventrals dusky at tip. Body robust, little

compressed, tapering posteriorly. Mouth moderate, oblique, the jaws

equal, the lower with a small symphyseal knob; maxillary 2 in head,

reaching to below jiosterior margin of orbit. Preorbital with two di-

verging spines; suborbital without deep pit, its stay low, armed with

two small spines; nasal spines inconspicuous; interorbital space deeply

concave, with 2 longitudinal ridges, its width | diameter of eye.

Cranial ridges rather low, moderately sharp; the following pairs

present: preocular, supraocular, postocular, coronal, occipital, nuchal,

besides 3 on the temporal region, arranged in a right line behind the

eye. (Jccii>ital pit deep, a little broader than long. Preopercnlar

spines 5, the two lower blunt and short, the upper much the longest,

half as long as the eye; a small spine at its base. Supraocular flap very-

small, trilobate, shorter than pupil (much larger in a young example, ap

I)arently of the same species, in which its length is about half head).

Small dermal flax)s elsewhere on head. Opercular flap scaly; a few ru-

dimentary scales on" cheeks and front of opercle. Breast with small

scales. Gill-rakers short and thick. Scales large, smooth, with mem-

branous edges; a series of dermal flaps along the lateral line and at

the dorsal base. Dorsal spines slender, the longest 2| times in head;

longest soft ray half as long as head; caudal subtruncate, 1| in head.

Anal si)ines small, the second and third equal, 2^ in head. Longest

soft ray of aiial half as long as head. Ventrals 1^ in head. Pectorals

reaching soft rays of anal, the longest ray slightly shorter than head;
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base of the fin a little procuireut, its length 3 in head. Head 2f

;

depth 2f. D. XI, J, 9; A. Ill, 5; P. 20; Lat. 1. 32 (31 tubes). South

Carolina to Florida.

(Goocle & Bean, Proc. U. S. Nat, Mus. 1882, 421.)

103S (c). S. calcarata Goode & Bean.

Color essentially as in S. stearnsi; axil of pectoral whitish, with

dusky specks, a black spot at its upper edge; ventrals mostly black.

Body moderately robust ; lower jaw slightly projecting, with a small

symphyseal knob; maxillary reaching jjast pupil, its length half head.

Suborbital without pit, the bony stay moderate, armed with 2 small

spines. Nasal spines small. Interorbital space narrow, with 2 longi-

tudinal ridges, its width f length of eye. Cranial ridges rather low,

with sharp spines, arranged as A S. stearnsi. Occipital cavity almost

obsolete, rei^resented by a slight depression. Preopercular spines 5,

the lowermost stout, directed downward and forward, the uppermost

rather long, more than half eye. Opercular and scapular spines mod-

erate. Eye large, nearly 3 in head. Supraocular tlaps minute; a few

other small flaps on head. Cheeks with rather large imbricated scales;

opercle, with some scales anteriorly and on its flap; breast scaly; scales

of body large, not ctenoid, with few dermal flaps or none. Pores of

lateral line very conspicuous. Gill-rakers short and small. Dorsal

spines rather slender, the longest 2| in head; longest soft ray 2^ in

bead. Anal spines small, the second and third subequal, 3 in head.

Soft anal rays moderate. Ventrals reaching past vent. If in head.

Pectoral long, l\ in head. Depth 3. D. XI, 1, 9; A. Ill, 5; P. 19; Lat.

I. 28 (25 tubes). West coast of Florida.

(Goodc & Bean, Proc. U. S. Nat. Mus. 1882, 422.)

Page 088. Cottunculus microps is very fully described and well figured

by Collett, Norske Nord-Havs Exp. 1880, 18. The eye is here repre-

sented as shorter than snout, and about C in head, the pectorals reach

past front of anal, and the dorsal rays are VI-13 to VI-15. It is pos-

sible that the American species is difierent, but the resemblance of the

two is very great.

Page 091. It is thought by Collett (Norske Nord-Havs Exp. 1880, 34)

that Icelus hicornis is identical with Icelus hamatus. If this supposition

is correct, the species should stand as 1048, I. hicornis (Reinh.) Gill.

Icelus furciger Malm (Forh. Skand. Naturf. 1803, 410) is identical with

I. hamatus. In life the head of this species is provided with very slen-

der cirri.
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Page 694. Instead of Uranidea spilota read

:

1054. V. ricei (Nelson) J. & G.

Erase the synonym " Uranidea spilota Cope," etc. JJ. spilota is prob-

ably a distinct species, allied to U. cognata.

Page 695. After Uranidea semiscabra add

:

1056 (c). U. rhotEaea Rosa Smith.

Dusky, with blackish cross-bands above, yellowish and punctulate

below; fins all more or less spotted and barred. Body moderately

elongate. Head broad and flattish; iuterorbital sj^ace broad and little

concave, nearly as broad as eye. Mouth moderate, the maxilhiry ex-

tending about to middle of pupil; jaws subequal; palatine teeth con-

spicuous; preopercular spine shortish, nearly straight, directed upward

and backward. Skin of head smooth; skin of back and sides rough,

with short, ratlier coarse prickles, shorter and stiffer than in U. aspera.

Fins moderate; pectoral barely reaching past front of anal. Head 3;

depth 4f. D. VIII-15; A. 11; V. I, 4. Spokane Falls, Upper Colum-

bia Kiver.

(Rosa Smith, Proc. U. S. Nat. Mus. 1882, 347.)

Page 697. Under Uranidea richardsoni add another "variety"—var.

Jcumlicni (Hoy).

The original type of U. Icumlieni Hoj^, lately re-examined by us, has

palatine teeth, aud the ventrals I, 4. It represents, in our present

view, a variety of U. richardsoni, possibly distinguishable Irom var.

hairdi by the rather higher spinous dorsal and rather larger eye aud

mouth. Tlie description of " U. franldini," on page 099, belongs to U.

ku7nlieni, being taken from Hoy's type.

Page 698. To the account of Uranidea cognata may be added: Mouth

larger than in Uranidea gohio; head 3 in length without caudal; its

width equal to its length and half more than its height; Jaws equal;

vent a little nearer snout than insertion of caudal ; second dorsal twice

as long as first, separated from it by a si)ace less than a Hue; anal be-

ginning opposite sixth ray of dorsal; caudal 6 in total length. Under

surface silvery gray, minutely dotted; on the sides the dots are mingled

with crowded irregular blotches of dark brown; back and top of head

nearly uniibrm dark brown, few pale spots ai)pearing. L. 4 inches.

{Richardson.)
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Pago G98. After Urcmidea cognata add:

1062 (&). U. spiBota Cope.

Brown above, jellovvisb below, everywhere densely punctulate with

darker except on the belly; dorsals, caudal, and pectorals barred; anal

yellowish; dorsal and base of caudal with blackish spots; sides with

large dark spots, forming sometimes seven or fewer cross-bars. Body

rather elongate. Eye 4^ in head, one-third greater than interorbital

width. Head slightly contracted laterally, not much depressed; one

preopercular spine (hooked upward); pectoral reaching vent and front

of second dorsal, its rays undivided. Spinous dorsal low; anal begin-

ning opposite fourth ray of spinous dorsal. No trace of palatine teeth.

Lateral line incomplete. Head 3i; depth 5. D. VHI-IT; A. 13; V. I,

4; P. 15; B. 6. L. 3 inches. Grand Rapids, Michigan. {Cope.)

(Cope, Proc. Acad. Nat. Sci. Pbila. 1865, 82.)

1062 (c). U. poaBacas-is J. »t G. *

Light olive above, blotched and spotted with black; lower part of

sides and below light, unmarked; dorsals, pectora's, and caudal with

series of spots. Head much depressed ; snout broad and flat; profile

straight or slightly concave from nape to tip of snout; mouth small,

anterior; maxillary reaching vertical from front of orbit; teeth on

vomer, none on palatines. Preopercular spine large and strong, spi-

rally curved upwards and inwards; a single concealed point below

this on margin of preopercle. Spinous dorsal rather low, connected

with the long, low second dorsal by membrane; longest dorsal spine

equalling length of snout; origin of anal under third dorsal ray; last

ray of anal under sixteenth of dorsal; ventrals I, 4, reaching § distance

to vent; pectoral rays all simple; vent midway between tip of snout

and base of caudal. Lateral line continuous to base of caudal. No

prickles. Head 3| in length; depth 4f ; eye 5J in head. D. VII-19;

A. 13; P. 17. Lake Michigan.

(Jor. & Gilb. Proc. U. S. Nat. Mus. 1882.)

Page 699. Instead of the description of Uranidea franJdini, given in

the text, insert the following

:

1069. U. fii*aeali.lini (Ag.) Jor.

Body rather short and stout; snout not very obtuse; maxillary

reaching about to pupil ; eye 4 in head, twice the interorbital space

;

preopercular spine hook-like, very acute
;
paired fins rather short, the

pectorals not reaching vent ; first dorsal nearly as high as second

;
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dorsals contiguous ; aual inserted under fourth ray of second dorsal

;

caudal G in length ; lateral line incomplete ; vent nearer base of caudal

than tip of snout. Head 2i; depth 4.^. D. VlII-17; A. 12; V. I, 3.

L. 3 inches. Lake Superior. {Girard.)

Page G99. After UramcleaffanJdini add:

1069 {h). U. foi'Bnosa (Grd.) Jor.

Body slender and graceful ; head small, depressed above ; eyes mod-

erate; preopercular spine short, stout, acute, curved upwards; a small

spine below it ; subopercular spine well developed. Dorsals well sei)a-

rated; anal beginning under third vny of soft dorsal; pectorals not

reaching to posterior margin of spinous dorsal; ventrals not nearly to

vent. Head 41 D. VIII-16; A. 11; V. I, 3. L. 3{ inches. Deep

water in Lake Ontario. {Girard.)

{Coitus formosas Girard, Mon. Cott. 58, 1850.)

Page 703. To the synonymy of Cottm scorpiun groenlandicus add

:

{Coitus mitehUU C. & V. iv, 188 : Coitus porosus C. & V. viii, 498 : Acanthocottus occl-

laius H. R. Storer, Bost. Jonrn. Nat. Hist. 1^50, 27).i: Coitus (jlaciaJis Rich. Last Arctic

Voyage Belch, ii, 349, 1855: Acauthocoitus mucosus Ayres, Proc. Cal. Ac. Nat. Sci.

1854, 12.)

Page 712. A minute patch of palatine teeth is sometimes jireseut in

Liocottus himndu.

Page 726. Instead of Braeliyoims read :

3§3.—I.EPTAOO]\US Gill.

(Gill, Proc. Ac. Nat. Sci. Phila. 1831, 259: type Agonus spinosissimus KroycT =:Agonua
decagon U8 Bl. & Schu.)

The species should stand as

—

a. Lower jaw iirojcctiiig. {Brachyopsis Gill.)

1112. L.. roslratiis (Tiles.) J. & G.

1113. Ii. verrucosus (Lock.) J. & G

1114. Ii. xyosecrnus .J. & G.

Art. Lowerjaw included, {f.cpiagonua.)

1 1 15. Ii. decag^onus (Bl. & Schn.) .7. & G.

The following description of X. decagonus may be substituted for that

given in the text

:

Greyish yellow, with 2 to 4 large transverse brown spots; tips of pec-

torals and caudal blackish ; a black streak through eye across preo-
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percle. Body slender ; Lead rather low ; mouth large, subinferior, the

snout projecting- beyond it; gill-membranes free from isthmus [Jide Col-

lett in lit.)
; five long cirri near the angle of mouth, one of them forked

;

a forked cirrus on lower jaw ; snout longer than the large eye ; the

loDgest cirri about as long as snout; a pair of short spines on snout;

a pair of knotty protuberances above eye, and a pair of larger ones on

frontal region; shields of anterior part of back each with a large keel

ending in a spine; keels elsewhere bluntish
;
plates of breast tubercle-

like and striate ; 4 shields between dorsals ; 5 before first dorsal ; 17

before second ; 12 between ventrals and anal. Pectorals slightly

longer than head ; ventrals moderate, longest in t^e males, the vent

close behind them. Head 5 ; depth 8. D. VI-7 ; A. 7 ; Lat. 1. 40, the

number of pores about 24. L. 9 inches. Greenland to Norway. {Gollett.)

(Collett, Norske Nord-Havs Exp. 1830, 44.)

Page 728. Agonus cataphractus.

This species should probably be omitted as not occurring within our

limits, the Greenland references belonging to Leptagonus decagonus.

Page 728. The genus Botliragonus Gill here appears for the first

time, the portion of Bull. U. S. Nat. Mus. XI, in which it was to be

characterized having been withdrawn by the author.

Page 733. Trigla cuculus should doubtless be omitted. It probably

has never been taken on our coasts.

Page 734. Instead of 1123, Prionotus punctatus read:

1123. P. scituHus J. & G.

For the synonymy given, substitute

—

{Priotiotus piuidalus Jor. & Gilb. Proc. U. S. Nat. Mus. 1878, 373, not of C. & V.;
Jor. & Gilb. Pioc. U. S. Nat. Mus. 1882,228.)

Page 734. After Prionotus scitulns read :

1 1*- 3 (b). P. puGBCtatus (Bloch) C. & V.

Olivaceous, with some small roundish spots ; dorsal with a dark

blotch between fifth and sixth spines ; soft dorsal and caudal faintly

barred
;
pectoral with two large blackish spots near its middle above,

besides numerous pale bars and spots. Body not very slender; pec-

torals rather short, not reaching end of soft dorsal, slightly less than

half length of body ; free rays of pectoral slender ; band of palatine

teeth short, rather broad ; maxillary 2^ in head, not reaching eye

;

preorbital feebly serrated, its edge armed with two rather strong
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spinous teeth, hooked backwards. Snout wide, the distance between

angles of mouth scarcely less than half head
;
grooves between orbits

behind not deep. Head 3; depth 4. D. X-12; A. 11; Lat. 1. 57.

West Indies, said to range northward to our coasts, but perhaps con-

founded with pabmpes and scitulns ; the specimens here described from

Havana.

{Trigla punctata Blocb, Ausl. Fische, taf. 352; C. & V. iv, 93; Giiuther ii, 193.)

Pag'^ 738. Instead of Cephalacanihus spinarella read

:

II2§. C. volitans (L.) J. & G.

The specimen to which Linnaeus gave the name of " Gasterosteu>)

spinarella''^ was said to have come from India. It is therefore more

likely to have been a young specimen of the one of the East Indian

species (perhaps C orientalis C. & V.) than of the Atlantic species

volitans.

Page 740. After Careproctus gelatinosus add

:

1I30 (5). C reinhardi Kroyer.

Reddish gray. Body semitransparent, covered with viscid skin.

Head short and globular. Eye 5 to 6 in head. Caudal fin very slen-

der, joined to the dorsal and anal ; mouth nearly horizontal ; lower jaw

scarcely projecting. Ventral disk little larger than eye. Pectorals

deeply emargiuate, nearly as long as head, reaching anal ; the lower

rays exserted, appearing as a series of short twisted filaments. Dis-

tance from ventral disk to vent not more than diameter of eye ; head

with conspicuous mucous pores. Head 4Jj depth 5^. D. 54 ; A. 45;

C. 12; P. 32. Greenland to Jan Mayen. {Collett)

(Liparis gelatiywsus Reinh. Oversigt, &c. 1844, 77, not of Pallas: IJparta (Care-

proctuH) reinhardi Kiciyer, Naturb. Tidskr. i, 252, 1862; Collett, Norske Nord-Havs

Exped. ICbO, 57.)

Page 712. According to Professor Collett, Liparis arctica Gill is a

variety of Liparis lineata, distinguished from the latter by its uniform

coloration only. Other varieties of this species are characterized by

Collett (Forh. Vid. Selsk. i, 44, 1879).

Page 746. The genus

395 (&).—EU.TIICROTREiTIUS Gill.

is probably worthy of adoption. Its single species may stand a«

—

1144. E. spinosus (Miiller) Gill.
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Page 740. After GoMesox stru7nosus.add:

1147 (h). O. virgatMlus J. & G.

Olivaceous, with paler spots and fine black dots; the whole body cov-

ered with wavy, longitudinal lines of a light or?nge color (fading in

spirits); vertical fins dusky, somewhat barred; caudal tipped with

yellowish. Body rather slender; cheeks prominent; mouth reaching

front of orbit; lower jaw somewhat included; teeth above in a narrow

band; four of the outer somewhat enlarged; incisors of lower jaw

entire; ventral disk a little shorter than head. Eyes small, 4 in head,

less than half the broad interorbital space. Head 3; its width 3^;

depth G. D. 10; A. 8. L. 1^ inches. Pensacola, Florida.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 293.)

Page 751. No. 1149 (6), Batrachus parclus Goode & Bean, should

probably be considered a distinct species. It is a deep-water form, with

flabby skin.

Page 751. Instead of Porichthys porosissimus read:

1150. p. marg^aritatus (Rich.) J. & G.

Omit from the synonymy Batrachus porosissimus C. & V. (a species

from Surinam, the identity of which with our species is not proven)

and insert {Batrachus margaritatus Richardson,Voyage Sulphur. Fishes,

67). P. margaritatus appears to range from Lower California to Van-

couver's Island.

Page 752. After P. margaritatus add

:

1150 (h). P. plectrodon J. & G.

Coloration essentially as in P. margaritatus^ but rather paler and

more golden; the lines of pores and shining spots very similar. Pala-

tines each with few teeth (4 or 5) ; 1 to 3 of these developed as very

strong canines (usually much larger than the canines on vomer), which

are strongly curved forwards and inwards (in P. margaritatus the pala-

tine teeth are more numerous, subequal, small, much smaller than ca-

nines on vomer). Head 3f ; depth 5|. D. 11-37; A. 34; V. I, 2. L. 8

inches. South Carolina to Texas.

(.Tonlau & Gilbert, Proc. U. S. Nat. Mus. 1832, 291.)

Page 757. After Ghasniodes quadrifasciatus add:

1154 (&). C saburrae J. & G.

Male deep olive, with dark cross-shades; numerous pale spots on the

sides which form undulating lines converging backwards; dark stripes
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downward and forward from eye; top of head and upper part of dorsal

fin usually with fine black spots; spinous dorsal with a median oranj^e

longitudinal band; other fins mostly dusky olive. Female with about 8

blackish cross-bands extending on the dorsal tin; the body everywhere

with pale spots; tins all sharply barred with bhickish and olive. Body

deeper than in C. bosqit ianus ; the head shorter, blunter, and the mouth

notably smaller; maxillary not reaching posterior margin of eye, its

length 2.^ in head; teeth occupying about half of lower jaw; height

of gill-slit 3§ in head, its lower edge opposite third ray of i)ectoral. A
minute cirrus, shorter than pupil above each eye and each nostril.

Dorsal continuous, with slender rays, the last one joined to the caudal.

First two rays of anal short, thick and fleshy in the males. Head ."if;

depth 3. D. XII, 17 ; A. II, 18. L. 4 inches. Pensacola Bay, Florida.

(Jordan & Gilbert, Proc. U. S. Nat. Mas. 1882, 298.)

Page 757. Instead of 1155, Isesthes gentilis read

:

1155. I. g^ilberti Jordan.

From the description on page 757, erase the phrases " a blue spot on

the dorsal in front; males with golden stripes on lower i)arts of head,"

and insert "no sharp markings in either sex." This species is known

from Santa Barbara and San Diego. It may be readily distinguished

from I. gentilis by its stiff spines and multifid orbital tentacles, as well

as by the color.

Instead of the synonomy, on page 758, substitute

:

(Jordan, Proc. U. S. Nat. Mus. 1882, 349.)

Page 758. After Isesthes gilberti add

:

1155 (&). I. gentilis (Grd.) J. & G.

Brown; males with the whole body closely mottled and blotched

with darker brown, the light ground color forming reticulations around

darker spots ; dark spots close-set on head ; lower part of side of

head behind mouth with two shari)ly defined parallel vertical pale bars

(said to be yellow in life) ; back with about 6 dusky cross-shades ; a

bluish spot on spinous dorsal in front. Female with the spots on body

duller, the bands on head obsolete, and the spot on front of spinous

dorsal jet black and conspicuous ; fins all mottled. Body rather ro-

bust, the head very bluntly rounded in profile. Orbital tentacle fiimple,

in the male one-third length of head, in the female much smaller
;

gill-

opening not extending downward to lower edge of pectorals. Dorsal

fin continuous, its spines low and flexible. Caudal free from dorsal and
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anal. Head 3§; depth 4. D. XIII, 17; A. 19; L. 4 iuches. Monterey

to Cape San Lucas.

(Blennius gentUis Girard, Proc. Acad. Nat. Sci. Phi]a. 1854, 149: Blennius gentilw

Giiuthcr, iii, 217: BUnnius gentilis Steind. Icbth. Beitr. v, l.'iO, 1876; Jordan, Proc

U. S. Nut. Mus. 1882, 3r)0; not Isesthes gentilis of tbe present work, page 757, which is

Isesthes gilbcrti.)

Page 758. After Isesthes punctatus add

:

1156 (Z>). I. Ucntzi (Le S.) J. & G.

Light bluish-ash, mixed with rufous, with numerous irregular black

and rufous spots ; dorsal black, with whitish spots ; solt dorsal with 5

dark bands ; ventrals blackish, with pale bands ; caudal with 3 or 4

dark bands. Body little elongate ; snout very short, but not vertically

truncate ; eyes above angle of mouth, placed high ; gill-slit extending

from level of base of pectoral fins to height of eye ; teeth equal ; dorsal

slightly depressed in the middle
;
pectorals large ; a short cirrus above

each eye and a smaller one over each nostril. Depth 3^ (in total). D.

XI, 14 ; A. IG. Charleston Harbor, South Carolina. [Le Sueur.)

(Blennius hents Le Sueur, Journ. Acad. Nat. Sci. Phila. iv, 363, 1825.)

1 1 56 (c). I. ionthas J. & G.

Clear olive-green with traces of darker bars, everywhere densely

freckled witb small round blackish spots, smaller than the pujiil, these

very small on sides of head ; a golden area behind eye, followed by a

blackish crescent ; two dark bars separated by a yellowish area below

eye ; fins all olive-green. Body rather deep. Head short, but less blunt

than in I. imnctatus. Mouth small, the maxillary scarcely reaching

eye ; teeth subequal ; orbital cirrus low, scarcely longer than nasal

cirrus, which is about as long as ijupil. Giil slit half head, its lower

edge just below middle of pectoral. Dorsal continuous, its spines low

and not very stiff; its soft rays free from caudal. Head 4; depth

3|. D. XII, 14; A. 16. Pensacola Bay.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 299.)

1156 {(l). I. scrutator J. & G.

Deep olive-green, nearly uniform ; a golden blotch behind eye, fol-

lowed by a dark crescent ; two dark bars separated by a yellowish area

below eye; fins plain dusky greenish. Body rather deep, compressed;

head short, very blunt; mouth very small; teeth subequal; orbital

cirri very long, reaching front of dorsal, about half length of head;

gill slit 2^ in head, its lower edge just below middle of pectoral.

Dorsal scarcely emargiuate, its spines stiff; the soft rays slightly joined
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to caudal; pectoral as long as bead. Uead 3|; depth 34. D. XII,

14; A. 18. South Carolina to Texas.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 300.)

Page 759. After Blcnniiis fucorum add:

1139 {h). IS. stearnsi J. & G.

Light greenish olive, with iiregalar dark bars extending on the fins;

skin lin(dy punctate; spinous dorsal and anal dusk^'. Body compara-

tively elongate, compressed; snout short and blunt; the profile mod-

erately decurved ; mouth large, oblique, the jaws equal, the maxillary

reaching slightly beyond middle of orbit, 2^ iu head; teeth f^^; both

Jaws with strong curved canines posteriorly; eye moderate, equal to

snout, 4^ in head ; supraorbital tentacle forked near the base, as long as

snout and orbit; no nuchal filament; gill-membranes nearly free from

isthmus, forming a broad fold across it. Dorsal high, continuous, its

spines subequal, very slender, the highest half head ; caudal distinct, 1^

in head; ventrals not quite reachiug vent. Head 34; depth 4§. D. XI,

18;A. II, 21. Pensacola, Florida.

(Jonlau &. Gilbert, Proe. U. S. Nat. Mns. 1882, 300.)

1159 (<^). B. favosMS Goode & Beau.

Brownish, finely reticulated; a series of bluish blotches on sides;

front and sides of head and base of pectoral with a very distinct honey-

comb-like net-work of blue lines around hexagonal interspaces ; toj) of

head with small oblong blue spots ; a black ocellated spot between

first and second spines of dorsal ; anal with oblique blue streaks. Body

elongate, compressed; anterior profile moderately decurved. Mouth

large, the maxillary reaching i)OSterior border of orl)it; each jaw with

curved posterior canines. Supraocular cirrus very long and slender,

trifid to the base, the main branch nearly as long as head ; no nuchal

cirrus. Gill-membranes forming a rather narrow fold across isthmus.

Dorsal low, continuous, the spines \e,vj slender and tlexible; the last

soft ray slightly joined to caudal. Head 3§; depth 4i^. D. XII, 18; A.

II, 20. Garden Key, Florida.

(Goode & Bean, Proc. U. S. Nat. Mus. 1882, 41G.)

1159 {d). B. asterias Goodc & Bean.

Olivaceous, with about dark cross bars, wdiich extend on the dorsal

fin; anal and posterior half of body with numerous round, whitish,

stellate spots, probably blue iu life; bluish streaks from eye across the

cheeks; fins vaguely marked. Body moderately elongate, compressed,

Bull. Kat. Mus. No. IG 61
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the bead very blunt and deep, almost as deep as long ; its anterior pro-

tile straight and nearly vertical. Mouth moderate, the maxillary reach-

ing past front of eye, 3 in head; lower jaw with 2 short, stoutish, poste-

rior canines; upper jaw without canines. Supraocular cirri small,

fringed, about as long as pupil. Nape with a longitudinal dermal crest

reaching to front of dorsal, provided with a series of about 20 filaments,

the longest about as long as the eye. Gill-membranes forming a broad

fold across the isthmus. Dorsal rather low, nearly continuous, begin-

ning on the nape in front of the preopercle; spines all slender and

liexible, the longest f length of head. Caudal free from dorsal and

anal. Head 4 ; depth 4. D. XI, 16 ; A. 19. Garden Key, Florida.

(Goode & Bean, Proc. U. S. Nat. Mus. 1882, 416.)

Page 703. In Clinus evides, as in Heterostlchus rostrafus, the inner

edge of the shoulder-girdle is armed with an upturned, spine-like hook,

not found in any other of our species. This character seems to exist

in typical species of Clinus, and in Cristiceps, but not in Labrosomus or

Cremnobates.

Page 7G4. After Cremnobates integripinnis add

:

aa. Dorsal tins separate, the anterior Mghesl.

1166 (h). C. inarBMoratias Steindacbner.

Golden brown, marbled with grayish brown; two faint brown cross-

bands on head; six on body, the latter extending on dorsal and anal;

lower side of head, pectorals, ventrals, and caudal with numerous narrow

dark cross-bands; dorsal with two small sky-blue ocellated spots, sur-

lounded by black in the two posterior dark cross-bands. Body com-

paratively deep, compressed, the back somewhat arched; head pointed
;

mouth large, the maxillary extending to behind the eye, more than

half length of head; opercle with a sharp spine; jaws equal; teeth

pointed, iu narroAv bands, the outer larger; vomerine teeth in one row;

supraocular tentacle small, about as large as nuchal tentacle; no nasal

tentacle. Pectoral a little shorter than head. Dorsals separate, the

second s])ine of first dorsal § length of head, higher than second dorsal,

the spines of which are about half head. Head 4|- ; depth 4f. D.

III-XXVI, 1; A. II, 20; Lat. 1. 38. L. 2| inches. (Steindackner.)

Florida Keys {Bean) to Cuba.

(Steindacbner, Ichtb. Beitr. v, 174, pi. xii, f. G, 1876.)

Page 774. Xo. 1181 should stand as

list. C violaccus Grcl., instead, of " (Ayres; Grd."
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Page 793. Alter Ophidiuin Iwlhroold (wLicli will probably be louiui to

be identical with 0.Joseph i) add:

1221 (h). O. g-rai^llsi Pooy.

Pale olive (tins without dark edging?). Uead small, not very blunt;

snout 4§ in head ; eye 3J ; mouth oblique, the maxillary 2 in head, reach-

ing to i)osterior border of pupil ; teeth small, in narrow bands, few on

vomer aiul palatines; head naked; snout without spine; gill-rakers

rather long and strong, 4 below angle of arch; opercle without spine;

occiput nearly midway between origin of dorsal and front of eye. Air-

bladder long and slender, tapering backwards. Head 4|; depth 7.

Cuba to West Florida.

(fPoey, Memorias Cuba, ii, 455, 1860; Jor. & Gilb. Proc. U. S.Nat. Mus. 1882, 301.)

Page 794. After Ophidium profundoruni add

:

433 (/>).—OEl\YPTERUS Philippi.

(Philippi, Wiegmanu's Archiv. 1857, 268: type Gcnyptcrus nigricans Philippi = Conj^cr

chUcnsia Guicheuot.

)

As here understood, this genus differs from Ophidium chiefly in the

presence of a sharp spine on the opeicle; most of the species have some

of the i)alatine teeth enlarged, (r^^^?) chin; rre/jov, fin.)

a. Palatine teeth small.

1223 (h). G. oenostisfma J. & G.

Light olive, mottled with darker; fins with broad black edging; a

large round, intensely black spot at the shoulder, rather larger than

pupil; upi)er half of eye black. Body rather short, tapering rapidly

backward from the occiput; snout blunt; mouth horizontal; lower jaw

included; maxillary not quite reaching posterior border of orbit, 1^ in

head; teeth in Jaws in broad bands; teeth on vomer and i>alatines quite

small; eye much longer than snout, 3 in head; opercle en<ling in a

strong spine
;
gill-rakers very small, 4 below angle of arch. Ventrals

half length of head; scales miinite, imbedded, irregidarly arranged; no

evident pseudobranchia'. Air-bladder short, thick, with a large i)os-

terior foramen." Head 4^^; depth C. L. 3i inches. Deep water olfPen-

sacola, Florida.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882, 301.)

Page 79G. For HaliaH Ayres read Brosmophycis Gill. The former

name is said to be preoccupied.
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Page 810:

Family 120 (6).—CHIASMODONTID^.

We are indebted to Professor Gill for the following note on the re-

lationships of Chiasmodon:

" The genus Chiasmodon has no affinity with the Gadidw, but is nearly-

related to some forms included by Dr. Gunther in the heterogeneous

group designated as the family Tracliinidce. It should apparently be

isolated as the type of a peculiar family, which may be provisionally

defined as follows

:

" Acanthopterygians with a short first dorsal of slender spines; a

long second dorsal and anal; vent rals normal (I, 5) and thoracic; mouth

very deeply cleft ; upper jaw not protractile, covered by an integument

in common with the snout anteriorly; the opercular apparatus very ob-

lique and reduced.

" This family is perhaps as nearly allied to the Chcenichthyidce as to

any other." {Oill MSS.)

Page <S16. Instead of Citharichthys aramaca read

:

1356. C. psBlitlMS (Goocle & Bean) J. &, G.

Instead of the synonymy in the text read:

{JJcmirkombns pwlulus Goode & Beau, Proc. U. S. Nat. Mus. Phila. 1882,414.)

The known specimens are from Pensacola, Florida.

After Citharichthys pcetulus add

:

1256 (b). C. occBBatMS (Poey) J. & G.

Light brownish; head, body, and fins everywhere finely mottled and

blotched with whitish and dusky. Body moderately elongate. Mouth

small, very oblique, the maxillary extending to opposite middle of eye,

its length 2^ in head. Teeth rather small, unequal, some of the upper

almost canine like, in two rows above and one below; eye 4 in head;

iuterorbital area rather broad, concave, its width § length of eye. Dorsal

rather low, its anterior rays beginning on right (blind) side. Caudal

rounded, its length f head; left pectoral filamentous, nearly as long as

head. Ventrals short, the left ventral on abdominal ridge. Lateral

hue without curve. Accessory scales greatly developed (as in the

genus Platophrys, which this species much resembles). Head 3f ; depth

2i. D. 88; A. 70; Lat. 1. about 60 (pores of blind side).

{Hlppodlosims occUatns Poey, Mem. Cuba, ii, ;U4, 1860 : Hemirhombus ocellatua Poey.

Syn. Pise. Cub. 407:? Hemirhombus aramaca GiiuthePj iv, 422.)

I
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Page 817. After Citharichthys sordidns add

:

1257 (6). C. staifCMacMS J. ifc G.

Olivaceous, the scales darker edged; fins dusky; all the vertical fins

with a small round inky spot near the middle of each seventh to tenth

ray. Bodj' rather deep, strongly compressed; caudal peduncle short

and deep ; mouth moderate, the maxillary 2f in head, reaching past

front of pupil; teeth very slender, rather long, unisenal, about |{} on

each side. Eyes large, separated by a sharp, scaleless ridge
;
gill-rakers

moderate. Fins moderate ; caudal about as long as head
;
i)ectoral ] | in

head. Head 3^; depth 2^. D. 87; A. C8; Lat. 1. 54 (pores). Santa

Barbara, California.

(Jordan & Gilbert, Proc. U. S. Nat. Mus. 1882.)

Page 841. After MonoUne sessiUcauda add :

463 (6).—B^OSTOMA Bean.

(Bean, Proc. U. S. Nat. Mus. 1882,413: type Baiostoma hrachialis Bean.)

This genus is distinguished from Achirus by the presence of a jDeeto-

ral fin on the eyed side. From the European genus Monocliir it differs

in having ttie right ventral connate with the anal. (/9«f«c, small; ar<>iJ-M^

mouth.)

129§ (ft). B. brachialc Bean.

Grayish, with 5 or 6 faint dark vertical lines, and with a few scattered

white spots, the largest nearly as large as eye; blind side whitish.

Pectoral of right side present, of several rays, f length of head; right

ventral of a rays, continuous with anal. Scales of nape, chin, and breast,

much enlarged and spinulose. Interorbital width half eye. Caudal as

long as head. Head more than 3 ; depth nearly half of total length.

D. 47 ; A. 35. South Florida. {Bean.)

(Byan.Proc. U. S. Nat. Mus. 1882, 413.)

Page 845. The type of Pterophrynoides is LopJims Mstrio Linn., not

Chironcctes hovgainvillii as stated in the text.

Page 853. After Ostraciiim trigonum add:

1310 (h). O. triqiietriiin L.

Dusky, closely covered with round dark spots. Body three-angled,

the angles rather sharp. No spines anywhere. Carapace closed be-

hind dorsal. Snout somewhat concave in profile. Supraocular ridges

prominent, the space between them concave. Head 4; depth 24^. I).

10; A. 10; Lat. L 0. West Indies, north to Pensacola.

{Oslravion triquettr L. Syst. Nat.; Gunthcr, viii, 256.)
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Page 856. Instead of MonacantJius hroccus read:

1322. M.. BBBSliMaas (Linn.) J. & G.

{BalistesMsindus L.mn. Syst. Nat.)

Page 861. After Tetrodon turgidus add:

1322 (b). T. iiepSielMS Goode & Bean.

Very close to T, turgidus, of which it is the southern representative.

Back and sides with pale spots, which are often surrounded by dark

reticulations; dark bars on sides fainter than in T. turgidus, the axillary

bar scarcely darker than the others. Spines of upper parts much larger,

farther apart, and more distinctly stellate, than in T. turgidus, ceasing

opposite front of dorsal and vent; less than 40 in a series from eye to

dorsal. Dorsal rather larger than in T. #^«7/MZM«. D. 8;A. 6. Georgia

to Texas ; very abundant. Perhaps a variety of T. turgidus, but thus

far readily distinguishable.

(Goode & Bean, Proc. U. S. Nat Mas. 1882,412.)

Page 863. Instead of Diodon novemmaculatus read

:

13J.6. I>. lsttB5'0§u§ Shaw.

(Sba\Y, General Zoology, v, jit. 2, 43G, 1804; after Lac^pMe.)

Page 864. After Chilomycfenis gcometricus add:

1337 (c). C. rotnCMBafMS (L.) Gthr.

Body and fins mostly covered with small round black spots; a large

black blotch before and around dorsal ; another on eacii side above gill-

opening and pectoral. Spines short, compressed, the anterior root flat,

much longer than the other roots except anteriorly; supraocular cirrus

well developed. Head 2f ; depth 2|. D. 12; A. 12. West Indies,

north to Florida Reefs.

(Diodon rciiculatus L. Syst. Nat. ; Giintlier, viii,313.)

Page 865. After Mola rotunda add

:

487.—RAKZANIA Nardo.

(Nardo, Ann. Sci. Rogn. Lombard. Venet. 105, x, 1840: type Tcirodon truncatus Retz.)

Body oblong, the depth about half the height; skin smooth, tes-

sellated, divided into small hexagonal scutella: otherwise essentially

as in Mola. (Dedicated to A. Camillo Eanzani.)

13-10. K. trtsmcata (Retzius) Nardo.

Snout straight, the mouth being on the level of the eye; caudal
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very short, its base strai*;bt, slightly oblique. Size much less than

that of Mold rotunda. Pelagic; occasional ofi'our Atlantic coast.

{Tctrodoti triDicaluK Hot:;. Vet. Ak. Nya Ilaiull. vi, 2, IIG: Orthagoriseus oUongus

Bloch & Scliu. IdOl, 511: Orthagorixcus Iruiicatus Giiutber, viii, 319.)

Family BDELLOSTOMATID^.
The genera Hcptatrcma and PoUstotrema m.iy be recognized as con-

stituting a faiiiilj' {Bdellostomiflw Gill) distinct from Myxinidw.

Page VI. We are indebted to Professor Gill for the following outline

of a proposed subdivision of the SquaU.

The existing Squali appear to be naturally divisible into four subor-

ders, which differ, so iar at least as the first three are concerned, in

many iniportaiit respects. They may be briefly diagnosed as follows:

I. OPISTHARTHRI or CYCLOSPONDYLI.

Squall with the palato-qiuulrate apparatus articulated or connected with the post-

orbital processes of the skull; the mouth inferior; branchial apertures in increased

nuiuber ((3 or 7); only one dorsal fin. The Xotidauidcv alone exhibit these peculiarities

in the existing fauna.

II. PROARTHRI OR ACRODONTA.

Squali with the palato-quadrate apparatus articulated by an extensive surface with

th;^ preorbital region of the skull ; the mouth subterminal and the forehead declivous.

The HeterodoniUlw are the only living representatives.

III. ANARTHRI OR GALEI.

Squali with the jialato-quadrate apparatus not articulated with the skull; the den-

ti^erous portions moderately developed; the mouth inferior. All the living sharks

except the Sqtiatt)iida; HcUrodoniidw, and Notldanida', belong to this suborder.

IV. RHIN^.

Squali with the jialato quadrate apparatus not articulated with the skull; the den-

ti;;erous portion advanced forwards; the mouth terminal; and the pectorals with en-

larged anterior l)asal lobes which are separated by notch-like spaces from the branchial

region. The family oi Squatinidiv is the only existing family of this suborder.

Page 22, etc. The following brief "key" will jierhaps fiicilitate the

identification of the species of Carchai m.v, which are at present known

from our Atlantic coast:

a. First dorsal far behind pectoral. (Carcharias) Glaucus
au. First dorsal close Ixhind pectoral.

b. Upper teeth oblique, deeply notched on outer margin. {Platijpodon Gill.)

OnscuRUS..
hh. Ui)per teeth triangular, suberect, scarcely notched on outer margin. {Eulauiia

Gill.)

c. Snout moderate, its length, from moutli, about equal to breadth of mouth.

GaciifLKUS.

cc. Snout very short, its length much less than breadth of mouth Platvodon.
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Page 156. Professor Hay (Proc. U. S. Nat. Mus. 1882) distinguishes

Hyhognathus argyritis from the less common H. nuchalis by the follow-

ing characters:

a. Eye small, shorter thau snout; mouth small, horizontal, the lower jaw short and
included; suborbitals broad, the anterior suborbital twice as long as wide; intes;

tinal canal 7 to 10 times length of body Nuchalis.
aa. Eye large, longer than snout; mouth small, oblique, the jaws equal; suborbitals

very narrow, the anterior thrice as long as broad; intestinal canal 4^ to 7| times

length of body Argyritis.

Page 160. After HyhorJiynchus sttpcrciliosus add:

§0 (6).—TIKOKO^ Hay.

(Hay, Proc. U. S. Nat. Mus. 1882: type Tirodon amnigenus Hay.)

Pharyngeal teeth 2, 4-4, 2, compressed, not hooked, and with a broad

grinding surface 5 lower pharnygeal bones broad, sharply curved.

Otherwise as in HyhogvMthus. [rstpcu, to wear away; oduuq, tooth.)

194 (h). T. aiiMBiiiigeimis Hay.

Yellowish green, silvery below; upper parts dotted with black; these

dots forming posteriorly a dark streak along lateral line, and one along

each side of anal; tins pale. Form and appearance of Ilyhognathus

argyritis. Jaws thin, the lower slightly included; mouth small, rather

oblique, the maxillary not reaching front of eye; eye 3 in head, equal to

snout. Lateral line decurved, complete. Dorsal inserted slightly before

ventrals, a little nearer base of caudal than snout ; anal small. Head 3^

;

D. 8; A. 7; scales 5-38-3. Teeth 2, 4-4, 2, formed as in Ryhognathus.

Intestinal canal 3J times length of body. L. 1^ inches. Pearl River,

Mississippi. {Say-)

(Hay, Proc. U. S. Nat. Mus. 1882.)

Page 261. Under Elops saurus the gular plate is about 3 times as

long as broad.

Page 296. In Hyphalonedrus clialybe'ms the interorbital width is one-

fourth the eye, not "4 times."

Page 297. Coregonus couesi is identical with Coregonus uHlliamsoni,

and may be suppressed.

Page 318. Salvelinus naresi seems to be indistinguishable from Salve-

linns oquassa. It may therefore be erased.
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Page 356. Gymnothorax Bloch & Schneider, is properly a synonym of

Mureena. The oldest tenable name for the subgenus, called in tlie text

^^ Gymnothorax,''^ seems to be Sldera* Kaup.

Page 358 (899). The type of the genus Opliiclitliyfi Ahl is, according

to Poey, Miircena annulata Ahl, which is a species of Pisodontophis.

Genus 170 must therefore stand as Murcenopsis Le Sueur, and 170 (6) as

Ophichtliys Ahl.

Page 362. Instead of Conger read:

174.—liEPTOCEPBIALUS Gmelin.

The two species may sfend as 588, L. conger (L.) J. & G. and 588 (6),

L. caudicula (Beau) J. & G.

Page 406. We are indebted to Mr. Joseph Swain for the following

key to the species of Meaidia :

a. Scales more or less laciuiate; soft dorsal and anal scaly.

b. Anal rays I, 14 to I, 18; D. V-I, 7; Lat. 1. 48; dark points on scales of back,

forming about 5 distinct streaks Vagkans.
bb. Anal rays I, 19 to I, 21 ; D. IV-I, 7 or 8 ; Lat. 1. 50 Laciniata.

aa. Scales entire; soft dorsal and anal naked.

c. Anal fin rather short, its rays I, 15 to I, 18; depth about 5 in length.

(7. "Dorsal rays V-I, 11" Beuyllina.

(Id. Dorsal rays IV-I, 8 or I, 9.

e. Scales rather small; Lat. 1. 47; origin of spinous dorsal midway between

front of eye, and base of caudal above Aul>exs.

ee. Scales large; Lat. 1. 38; origin of spinous dorsal midway between tij) of

snout and upper base of caudal Penixsul^e

cc. Anal fin rather long, its rays I, 22 to I, 25.

/. Body rather deep, compressed, its depth 5 in length; head 4*; teeth

rather strong Bosci.

ff. Body elongate, its depth 6 in length ; head 5 Notata.

Page 413. The species of Polynemus have three anal spines.

Page 416. After Echeneis naucrates add:

206 (6).—PHTHIR3CIITHYS Gill.

(Gill, Proc. Ac. Nat. Sci. Phila. 1802, 239: type Echeneis Uneata Menzies.)

Dorsal laminse only 10; palatines with sharp teeth; otherwise as in

Echeneis proper. {(pOelp, a louse; Ix^hq, a fish.)

657 (b). P. Imeatus (Menzies) Gill.

Disk twice as long as broad, its length 4i in body; lower Jaw very

narrow, much projecting. Head 5 in length. Body blackish, with two

* Kaup, Ai)odes, 1856, 70: type Murcena pfeifferi Bleekox^^ Murccna plcta Ahl. (Latin

»idu8, a star, from the stellate spots in the tyiiical species.)
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whitish lateral bands; all the fins white-margined. D. X-33; A. 33.

Tropical seas, north to South Carolina.

(Echeneis lineata Menzies, Trans. Linn. Soc. Lond. i, 167, 1791: Echeneis tropica Eu-

pliraseu, Nya Handl. 1791, 317; Echeneis lineata Giinther, ii, 382: Echeneis ajncalis and
S2)hyra'narum Poey, Mem. Cuba, ii, 254, 255.)

Page 433. The identification of the species of Caranx may be facili-

tated by the following key, which may be substituted for the analysis

given in the text

:

a. Rays of soft dorsal I, 23 to I, 27; teeth subeqnal, or the outer a little enlarged.

&. Shoulder-girdle below with a fleshy projection, in front of which is a cross-

furrow ; body elongate ; depth 3^ in length. ITrachurops Q\\\.)

Crumenophthalm us.

hi). Shoulder-girdle without peculiar appendage.

c. Maxillary broad; dorsal and anal usually more or less elevated anteriorly, or

falcate ; head large, more than ^ length.

d. Scutes 40 to 50. {Paratractus Gill.)

e. Pectoral little longer than head; depth 3 in length Chrysus.*

ee. Pectoral considerably longer than head; depth 3^ in length.. .Caballus.

del. Scutes (developed) about 30. (Carangoides Bleeker.

)

/. Length of pectoral equal to depth of body, which is 3 in length CiBi.

//. Leugth of pectoral less than dex^th of body, which is 2^ in length.

(Young oi cibi?) Beani.

cc. Maxillary very narrow ; dorsal and anal scarcely elevated in front ; head small,

not one-fourth length of body; lateral line very strongly arched; scutes

about 50. ( Carangops Gill; Amblyriiyxchus.
aa. Rays of soft dorsal I, 20 to I, 22; body deep; teeth of the outer row enlarged,

sometimes forming feeble canines; scutes 30 to 35. {Caranx.\)

g. Breast entirely scaly ; opercular spot very small Fallax.

gg. Breast naketl, except a small median area; opercular spot large.

Hippos.

Page 443. No. G99 should be—

699. T. g-laucus (Bloch) C. & V.

{Chcetodon glancus Bloch, Ichth. vi, 76, pi. 210.)

Page 489. After Ammocrypta pellucida add :

762 (h) A, vavax Hay.

Pellucid; sides with 10 dusky blotches, most distinct posteriorly; 14

similar blotches along back; top of head speckled; fins with a few

dots. ¥orm of A . pellucMa. Maxillaries reaching front of orbit; teeth

rather weak; eye 3^ in head, equal to snout; cheeks and opercles scaly.

Body covered with small, strongly ctenoid scales, except the regions

immediately before and behind bases of paired fins. Spinous and soft

* Scomber crysos Mitchill, Trans. Lit. & Phil. Soc. N. Y. I, 424, 1815= Caranx pis-

quctits C. & V.

\ = Carangus Girard. The proper type of Caranx is Scomber carangns Bloch:^ Scom-
ber hippos L. The word Caranx ( Carangue) is a corruption of the Portuguese name
Acaruuna.



ADDENDA—96. SERRANID.E—TRISOTROPIS. 971

dorsals about equal, their longest rays half head, about equal to the in.

terspacc between them. Anal short and high, half higher than long,

its base not quite half head, its spine weak; pectorals and ventrals

reaching a point midway between base of pectorals and anal. Head 4;

depth 7. D. XI-10 ; A. I, 9 ; scales G-05-10. L. 1§ inches. Pearl River,

Mississippi. {Hay.)

(Hay, I'roc. U. S. Nat. Mus. 18S2.)

Page 490. After loa vitrea add

:

yei (h). I. vagiHs Hay.

Pellucid, with about 10 quadrate dark blotches along the back and

as many along lateral line, the last 4 or 5 of these largest; a small dis-

tinct black spot at base of caudal; head dusky above, its sides plain.

Bodj" slender, the caudal jjeduncle deep and compressed, twice as long

as deep. Head long, i)ointed; mouth large, the jaws equal, the maxil-

laries reaching front of pupil ; teeth recurved ; opercular spine well de-

veloped. Head naked; eye large, 3 in head, longer than snout. Por-

sal fins similar, longer than higli; anal longer than high, somewhat

smaller than second dorsal, its spines slender, half as long as soft rays.

Posterior portion of body densely scaled; anterior [)ortion jippareiitly

with a few scales above lateral line, none below; lateral line not de-

veloped on the last 5 or 6 scales. Head 3^; depth 0. D. X— 12; A. II,

10; Lat. 1. about GO, L. 1^ inches. Pearl Eiver, Mississippi. {Hay.)

(Hay, Proc. U. S. Nat. Mus. 188-2.)

Page 494. Vaillantia cMorosoma is identical with V. camura.

Page 544. Instead of Priacanthus macrophthalmus read:

§58. P. arcBialus C. & V.

(Cnv. &. Val. iii, 101, 1829. The original Anthias macrophthalmuH IJlocli. is a different

speciea.)

Page 549. Lutjanus hJacltfordi^ the Red Snapper, seems to be identi-

cal with L. campeohianus. It ranges southward to Aspinwall.

Pages 534, 553. The Perca formosa of Linn, is the t^crranuft fascieu-

laris of C. & V., and not the Diabasisformosus of the text. The former

should, therefore, stand as Serranus formosus (L.) J. & G. and the latter

as JJiabasis plumieri* (Lac.) J. & G.

Page 538 (918). The description of Trisotropis hrunneus, on page 538,

should be canceled, the species not being known from our coast. To

* Labrus plumieri Lac^pMe, Hist. Nat. Poies. iii, 480, 1802.
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the descriiition of our species, T. stomias G. & B., on page 918, add:

Head 3 ; depth 4 ; Lat. 1. about 140. Body rather slender, compressed.

Scales smooth, with many accessory scales.

Page 557. The second interspinal bone of the anal is enlarged and pen-

shaped in the species of Steuotomus and Calamus. It is normal, and not

pen-shaped, in the typical species of the groups called Pagnts, Spams

(Chrysophrys), Pagellus, as well as in Diplodus, ArcJiosargus, and Lagodon.

Page 557 (929). Our suggestion, on page 929, that Argyrops Sw.

should be substituted for Stenotomns, is premature. The species called

Argyrops [spinifer, ehreoihergi, auriga) bear a strong resemblance to

Stenotomus caprinus, and according to Steindachner (Beitr. zur Kenntn.

Fische Afrika's, ii, 3, 4, 1882) their anterior teeth are somewhat com-

pressed. Professor Doderlein has, however, published (Giorn. Scienz.

Nat. Econ. Palermo, xiv, 1879) photographs of the dentition of Fagrus

elirenhergi C. & V., from which it appears that these teeth are really

robust canines and not incisors. Dr. H. E. Sauvage, who has kindlj^

examined the specimens of ^^Pagrus spinifer'''' in the Paris Museum,

has lately informed us that the dentition of this species is essentially

that of Sparus pagrus, and different from that of Stenotomus.

Page 559. The description in the text of Diplodus caiidimacula was

drawn from young specimens of D. Jiolbroold, which may, however, prove

to be scarcely distinct from the true caiidimacula of Cuba.

Page 5G0. Instead of Pimelepterus read:

2S9.—CYPHOSUS Lac6pMe.

(Kypliosiis Lac. Hist. Nat. Poiss. iii, 115, 1802: tj^e Kyphosus iicjihhiis Lac. Kvcpo?,

<>ibljoi^s.

)

88?'. C. l>osqui (Lac.) J. & G.

Page 030. Instead of Philypnus read:

339.—GOBI©I?IORUS Lac6pfede.

(Lacdpfedc, Hist. Nat. Poiss. ii, 589, 1800: type Gohiomoriis dormitor 'Lac^PIafyceph-
alas dormilatorBl. & Sclm. 1801: Gobius ; d/.iopoi, ailjoiuiug. Gobiomoroidcs

La(!. is not a synonym of Ehotris.

)

Page 882. Instead of ParalichtJiys ophryas read:

126.J. P. ocellaris (Dok.) J. & G.

Cape Cod to Florida; generally common.

{Phifcsm ocellaris Dekay, Ncav York Fauna, Fishes, 1842, 300: PsmdorJiomhus ocellaris

Giiutlicr, iv, 4oO.)
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Page 426. The dorsals in Scomberomorus concolor are contiguous, as

in S. maculatus.

Page 438. Under No. 692, for "Akerly" read "Mitchill."

Page 447. Instead of OUgopUtes occidentalis read, 707. 0. saurus (Bl..

& Schu.) J. & G. (= Scomber saurus Bl. & Schu. 32). The original Gas-

terostens occidentalis L. (Syst. Nat. Ed. X) is not this fish, and is uniden-

tifiable.

Page 519. Poecilichthys butlerianus is identical with P. barratti.

Page 534. Instead of Serranus trifurcus read, 837. S. lihiladelphicus

(L.) J. & G. {= Perca pMladelphica L. Syst. Nat. Ed. X).

Page 539 (918). Nos. 817 and 850 (c) should apparently stand as Epi-

nephelus impetiginosus (Midler & Troschel) Poey, and as Epineplielus

apua (Bloch) Goode & Bean, respectively. The prior names j)wncto<ws,

atlanticus, and guttatus are of very doubtful application.

Page 553 (924). Instead of Dlabasis chrgsopterus read, 873. D. aiiroUn-

eatus (C. & V.) J. & G. The original Ferca clirysoptera L. is some other

fish, probably unidentifiable.

Page 603 (936). No. 946 (P. radiatus of the text) should stand as

Platyglossus cyanostigma (C. & Y.) Gthr., while No. 947 {bivittatus)

should be P. radiatus (L.) J. «& G. The latter species is the original

Sparus radiatus L.

Page 605. Instead of Xyrichthys vermiculatus read, 951. X. Uneatus

(Gmel.) J. & G. {Coryphcena lineata Gmelin, Syst. Nat. 1195). No. 952.

X. Uneatus C. & V. should be omitted, as not found on our coasts.

Page 616. Under Pomacanthus arcuatus read:

D. X, 29; 65 scales between scapula and caudal; 85 to 90 in a series

above lateral line.

Page 690. The "Northern variety" of Icelus notospilotus seems to be

a distinct species

—

I. fenestralis Jor. & Gilb. It has a small pore behind

fourth <;ill.

Page 916. The generic name Brachyrhinus is preoccupied. For it

may be substituted:

273 (/>). PARANTHIAS Guichdnot.

(Guich^not, Aun. Soc. Limi, Maine-et-Loire, x, 1868: type Serranus furcifer C. & V.)
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Page 945. To the account of Gobius encwomus add:

Head 4; depth 5|. D. VI-11; A. 12; Lat. 1. 37.

Page 104. Instead of Amiurus catiis read, 98. A. nehulosus (Le S.) Gill.

The Silurus catus L. is not this fish, and is not identifiable.

Page 358 (899, 969). The proper type of the genus OpkicJiiliys Ahl.

{I)e Murccna et Ophichtho 1789) is Murcvna opliis L. The name OpMclithys

should therefore be used as on page 358, for the species with sharp

teeth. Those with granular teeth {PisodontopMs Kaup) should be

called Ophisurus (Lacepede, ii, 195, 1800: type 0. opliis Lac, nee L.).

Our species suould stand as, 584 [h). Ophisurus acuminatus (Gronow)

J. i&G.

Page 440. The caudal j)eduncle in '^ Selene^'' setipinnis is armed as in

Caranx, but more feebly.

Page 442, Instead of Trachynotus ovatus read, 097. T. rhomhoidcs

(Bloch) C. & V. (= GhcBtodon rJiomhoides Bloch, Ichthyol. pi. 209.)

The true T. ovatus, from the East Indies, is thought by Liitken to be

specifically difierent.

Page 532 * No. 835 may stand as Polyprion cernium Val. Epineph-

elus oxygeneios is said to be a species of OUgorus.

Page 736. Instead of Frionotus evolans read, 1126. P. sarritor Jor. &
Gilb.; and instead of subsp. linearis read, 1126 (&). P. strigatus C. & V.

Trigla evolans L. is not identifiable, and Trigla lineata Mitchill was an

erroneous identification of T. lineata Bloch.

* The correctious suggested on this page and the preceding have not been intro-

duced into the table of contents.
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(Rutihis) 148,149

Anoplagonus 724

Auoplarchns 770

Anoplojionia 649

anophis 629, 941

Antaceus 85

Antenuariidie 845

Bull. jSTat. Mus. No. 16 G2
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Antennarius 845

anticus 246

antillanns 551

antiquorum (Hippocampus) 386, 906

(Pristis) 37,875

antistiua (Chajnobryttus) 467

antouicnsis 105

Apeltes 396

apeltes (Gasterostens) 396

Aphoristia 842

Aphredodoridai 460

Aphredodorus.!. 460

apiatus 476

apicalis 970

Aplesion 514

Aplocentrua 880

Aplodinotus 567

Apocope 209

Apodea 354

Apodichthys 769

Apogon 563, 930

Apogonidte 563

Apogonichthys 931

Apomotis 472,473

apos 766

appendiculatus 381

appendix (Aiumocoetes) 867, 868

(Labrus) 480

(Petrorayzon) 868

(Pomotis) 477,480

Aprion 24

ajjrion (Diapterus) 935

(Gerrea) 935

Aprionodon 24, 874

apua 920, 973

apua 766

aquilensis 474, 480

aquosua 816

arabatsch 309

arajopus 127

aramaca 816, 817, 964;

Archoplites 465'

Archosargna 558,929,971

arctica (Liparis) 742, 95T

arctifrons (Calamus) 927

(Citharichthys) 818

Arctozcnus 278

arcuatum (Ditrema) 592

(IIa;innlon) 553

(Ily porprosopon) 592.

arcuatus (Ampliisticlius) 591

(Chaetodon) 616

(Pomacanthua) 616-

arcturus ,
319'

ardens (Catostomus) 128

(Hypsilepis) 198

(Minnilus) 198

ardesiaca (Gila) 235

ardesiacns (Lcpomis) 480

(Squalius) 235.

arenatus (Priacanthua) 971

(Khinichthys) 885,886

arge (Albumcllus) 202.

argontata (Couchia) 797'

(Motella) 797.
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argentatus (Ast-yanax) 255

(Plargyrus) 187

( Tetragonopterus) 255

argentea (Hypsiptera) 798

(Selene) 439, 440

(Sphyraena) 411

argenteum (Ditrcraa) 593

(Hyperprosopon) 592

argenteus ( Ammocoetes) 10

(Amphistichus) 593

(Eucinostomus) 584,935

(Gerres) 584,934

(Holconotus) 936

(Ichtliyomyzon) 10

(Lenciscus) 222

(Pagrus) . 558

(Petromyzon) 9, 10, 867, 868

(Sparus) 556

(Tetragonopterus) 255

Argentina 295

argentissimus 253

argentosa 157

Argyrea 406

argyreiosus ; 223

Argyreus 206

argyreus (Fario) 307

Argyriosus 439

argyiiosus 222

argyiitis 156,968

argyroleuca 671

Argyrops 829,972

argyiops 557,558,929

argyrnsoma (Embiotoca) 597

Argyiosomus 300

argyrosoruns (Damaliclithys) 597

ArgyioiiEnia 415, 909

ariommus 194

Ariopsis 110

Arius 109,882

Ailina 491

arlingtonia 345

arraatus (Aspidophoms) 728

(Centridermiohthys) 714

(Leptocottus) 713

artedi 300,301

Artedi lis 689

artesiie 516

arundinaceiis 385

Ascelichthys 686

asper (Centiidermichthys) 695

(Coltopsis) 695

(Cottu s) 695

(Hexagrammus) C41, 643, 949

(Pleuronectes) 835

aspera (Limanda) .'. 835

aspera (Uraiiidea) 694

Aspicottus 710

Aspidophoroides 724

Aspidophorus 728

asprella 490

asprigenis (Pcecilichthys) 518

aspro 501

Astaticbthys 514

asterias (Blennius) 961

(Mustelus) 870

Page.

Astemopteryx 769

astori 8,57

Astronesthes 287

Astroscopus 628,941

Astyanax 255

Atherestbes 820

Atberina 405

Atherinichthys 406

AtherinidsB 404

Atherinoldes 406

atherinoides (Chriodorus) 903

(Notropis) 202

Atherinops 409

Atherinopsis 409

atkinsii 395

atlanticus (Elacate) 419

(Epinephelus) 918,973

(Mogalops) 887

(Sparus) 540

Atractoperca 535

Atractoscion 579, 933

Atractosteus 92,880

atraria (Perca) 534

(Siboma) 241,886,887

atrarius (Centropristis) 534

(Pimelodus) 105

(Serranus) 533,916

(Squalius) 241,886

atricauda 842

atrilatus 340,892,894

atripes ( Ditrema) 595

(Lythrums) 197

(Minnilus) 197

atripinnls (Arlina) 496

(Goodea) 348

(Ulocentra) 495

atromaciilata (Estrella) 492

atromaculatuni ( Boleosoma) 492

atromaculatiis (Cyprinus) 221

atronasus (Rhinicbtbys) 208, 885

atropurpureus 771

atroviiens 662

attenuatus 293

Aucbenopterus 764

auctorum 555

audens 908,969

auliscus 905,906

Aulorbyncbidae 391

Aulorhyncbus 391,908

Aiilostoma 390

Aulostomatid£B — 390

aurantiacus (Balistes) 858

(Coratacanthus) 858

(Cottogaster) 505

(Hadropterus) 505

(Eypobomus) 505

aiirata (Cliola) 175

(Moniana) 175

auratus (Carassius) 25o

(Cyprinus) 253

(Gadus) 804

(Mullus) 931

aiirea (Clupea) 270

aureoluni (Moxostoina) 140

aureolus (Catotomus) 140
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anreolus (Xcnotis) 478

anrcovittata (Scriola) 444

aureus (Ammocoetes) 807,868

(Clupanodon) 270

(Eupomotis) 483

(Fundulus) 340

(Ilaplochilus) 340

(Sparus) 483

auricnlatus 670, 671

aurisa 542, 920

aniita (Ichthelis) 478

auritus (Labrus) 477,478

(Lepomis) - 477,478

(Poniotis) 483

anrolineatus 925, 973

aurora (Abeona) 588

(Catostomus) 127

(Fario) 315

(Salmo) 315

anrorubens 549, 550

anstrale 154

austrinnm 135

Anxis 424

avocetta 367

axillaris 706

ayresi (Parophrys) 831

(Petromyzon) 8

Ayresia 611,939

B.

bacalaus 636

Bachelor 404

badius 885,886

Bseostoma 965

Bagara 578

Baione 316

Baiostoma 965

bairdi (Alepocephalus) 257

(Cottna) 697

(Macnirus) 812

(Salmo) 320

(Salveliuus) 320

(Uranidea) 697

Ijairdianum 905, 906

Bairdiella 570

bajonado 926,927

Balao 902

balao 902

biiliaa (Chirus) 645

Balistes 854

BaliatidsB 854

balteatus (Eques) 932

(Kichardsonius) 251

Barb 577

barl)atum (Echioatoma) 286, 287

barbatus (Mullua) 565, 931

(Siphagouus) 725

Barbero 617

bardua 122

Bar-fish 465

barkani 727

Barndoor Skato 42

Barracuda 410

barracuda (Sphyrsena) 412

barratti 519,073

Page.

Bashaw 102

Baailichthys 406

Basking-shark 30

Bass 484, .J2S

Bastard Hahbnt 821

Bastard Snapper 549

Bat-fish 51, 738, 849

Bathymaster 022

Bath yiuasteriuffi 019

Batrachidx 750

Batrachus 750, 958

Bayou Bass 484

Bay shark GO

Bdellostoma 5, 807

Bdellostomatida! 967

beadlei 109

beani (Ammocrypta) 489

(Caranx) 436, 912, 970

(Limanda) 835

(Pleuronectes) 835

beckwithi 176

belizanus 345

bellicus 212

Bellows-fish 388,844

bellus 199

Belone .372

belone (Tetrapturus) 909

Belonesox 344

Belonopsis 366

bendirei 696

Benthodesmus 910

beilandieri 403

bernardini - - 128

Berycidae — 457

beryllina 408,909,969

biaculeatus 395, 396

bicolor (Algansea) 246

( Ammocoetes) 868

(Leuciscus) 246

(Leucus) 246

(Squalius) 237

(Tigoma) 237

bicornis (Icelus) 693,952

BielayaKyba 307

bifrenata - 162

Big-eye 544

Big-eyed Herring 260, 201

Big-eyed Scad 434

biguttatus (Ceratichthys) 212

(Cochlognathus) 161

(Semotilus) 211,212

bilinearis 809

bilineata (Lepidopsetta) 834

(Platcssa) 8.34

bilineatiim (Pristipoma) 552

bilincatus ( IMeuronectes) 833, 834

(Pomadasys) 552, 923

Bill-fish 91 , 374, 375, 420

billingsiana 177

bilobus 720

bimaculata (Ethcostoraa) 500

bimacolatua (Chastodon) 940

(Pscudoxiphophorua) 344

(Sarothrodus) 940

(Xiphopborua) 344



980 INDEX.

Page.

binoculata 43, 878

bipinnulatus 446, 913

birostris 52,53,880

bison (Aspicottus) 710,711

(Carpiodes) 119

(Enophrys) 710

(Ictiobus) 883

bispinosus (Gasterosteus) 396

(Myliobatis) 51

bisus 425

bivittatns (Hybopsis) 196

(Labrus) 937

(Minnilus) 195

(Platyglossus) 936, 973

Black Angel 941

Bass 484

Black-fln 301

-fish 533,600

blackfordi 549,921,971

Black Grouper 538,540

Grunt 553

Horse 120,121

Black-nosed Dace 206

Perch 595

Sea-Bass 531,533

Blacksmith 611

Black Sturgeon 87

Blakea 763

blanchardi 761

Blanquillo 623,625,626

Blennicottus 717, 718

Blenniidse 753, 880

blennioides 497, 502

blennioperca 497

Blenniops 765

Blennius 759,961

blennius (Alburnops) . 189, 193

(Minnilus) 193

Blennophis 756

Blenny 753,759

Blepharichthys 438

Blepharis 438

Blepsias 719

Blind Cat 102

Blind-flsh 323

Blob 696

Blower 861

Blue-back 267

-back Salmon 308

-back Trout 318

Blue Cod 646

Blue-fin 301

-fish 447, 448, 560, 580, 603

Blue Mullet 139

Perch 594,599

Pike 525,526

Shark 22

Boccaccio 656

Bodianus 541, 602

bodianus (Cossyphus) 602

Boleichthys 514,519

boleoides 699

Boleosoma 491

boleosoma (Gobius) ^.. 946

bolli 881

Page.
bombifrons 478, 479

bonariensis 445, 913

bonasus 116

Bone-Dog 16

Bone-fish 258

Bonito 427,428

Bonnet-headed Shark 25

Bony-fish 209

hoops 436

borea (Lucioperca) 526

borealis (Alepidosaurus) 276

(Am iurus) 108

(Arctozenus) 278

(Caulopus) 276

(Laemargus) 15

(Maurolicus) 284

(Notorhynchus) 34

(Paralepis) 278

(Pimelodus) 108

(Scopelus) 284

(Sphyraena) 411

(Sudis) 278

Boreocottus 706

Boreogadus 807

Borer 5

boreum (Stizostedium) 526

boreus (Esox) 353

bosci (Aiherina) 407

(Gobiosoma) 948

(Gobius) 638,948

(Leuciscus) 250

(Menidia) 407, 908, 909, 969

(Pimelepterus) 561

(Seriola) 445,913

bosqui (Cyphosus) 972

bosquianus 756, 757

bostoniensis (Anguilla) 361

(Catostomus) 127, 130

(Murtena) 361

Bothragonus 728,956

Bothrolssmus 441, 442

Bothus 815

boucardi 246

bouTieri 315

bovinus ^. 329,890

Bow-fin 94

bowmani 187

hrachiale .-.,.. 965

brachyacanthus 881

Biachyistius 588,589,936

Brachyopsis 726, 955

brachypoda 394

Brachyprosopon 838

brachyptera (Echeneis) 417

brachyptenis (Remoropsis) 417

(Thynnus) 429

(Zygonectes) 341,890

brachyrhynchus 86

Brachyrhinus 916,973

brachysomus 927

brachyurus 72

Brama 455,915

BramidsB 455

Branch Herring 267

Branchiostoma 3, 867
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BroucbiostomatidiB 2

brasiliensis (Atlieriiui) 408

(Atberinicbthys) 408

<Esox) 002

(Hemirhamphus) 902

(Menidia) 408,900

(Mugil) 403

(Narcine) 877

(Torpedo) 877

Bream 250,482,558

brevicauda (I'onioxys) 465

(Salnio) 315

breviceps (Pomotis) 478

(Ptychostomus) 141

brevipinna (Scyuinus) 15

(Soiuniosua) 14,15

brevipinne (Boleosoma) 492

(Uitrema) 589

brevirostris (Acipenser) 87

(Caichaiias) 61

(Chasmistes) 132

(Hippocampus) 386

(Hist iophoius) 909

( Hypoprion) 61

(Scomberesox) 375

(Syngnatbua) 384

(Ibynnus) 430

brevis 70

Brevoortia 269

Broad-sbiuers 449

broccus 856, 966

Brook Stickleback 394

Sucker 129

Trout 320

brosme 802, 803

Brosmiiis 802

Brosniophy cis 795, 963

Brotulida.- 'J94

brouHSoneti 576

browni ( Acliirus) - - 841

(Atberina) 273

(Hemirbamphus) 903

(Solea) 841

(Stolepborus) 273, 888

(Vomer) 440

brnnneus (Amiurus) 103

(Serranus) 538

(Trisotropis) 538, 918, 971

bryoporus 264

Bryttus 472

Bubalichtbyinix; 112

Bubalicbt bj 8 115, 881, 882

bubalina 176

bubalis (Cottus) 701

bubalus (Amblodon) 114

(Bubalicbtbys) 116

(Cat08tomu8) 116, 883

(Ichtbyobus) 114

(Ictiobus) 114, 882, 883

buccata 204

bncco 138

Buftalo Cod 646

Bufliilo-fisb.... 113,115

bufo 681

Bus-fisb 269

Page.

bullaris 222

Bull-head 104,696

BuUou 938

BullTrout 319

Burbot 801

burgall 599

Burnstickle 395

butleriauus 519, 973

Butter-fisb 451, 541, 766, 767

Bu tt erfly Kay 46

Bythites 795

C.

cabalbi (Cybiuui) 427

(Scomberomorus) 427

caballerote (Lutjanus) 92

caballus 435, 970

Cabezon 714

Cabrilla 535, 536, 539

Caesiosoma 562

Calamus 555, 925, 972

calamus (Cbry sopbrys) 926

(Pagellus) 926

calcarata 952

Calico Bass 465

califomica (Alausa) 266

(Monbua) 806

(Sijuatiua) 35

(Torpedo) 39,876,877

californicus (Exoccetus) 379

(Gadus) 806

(Hippoglossus) 821

(Mu.stelus) 20,59,870

(Myliobatis) 51

(Paralicbtbys) 821

(Pseudorbonibus) 821

(Stereok'pis) 531

(Uropseita) 821

califomiense (Sipbostoma) 384, 906

californiensls (Atberinicbtbys) 409

(A t beriiiopsis) 409, 410

(Cy pi inodon ) 330

(Ophisurus) 359, 898

(Otolitbus) 579

(Scorpis) 562

(Syngnatbus) 384

(Typblogobius) 639

(Xenichtliy s) 547, 920

(Xcuistius) 920

callariaa (Gadus) 804

(Salm o) 320

Callccbelys 897

Calliodon 606

calliodon (Liparis) 743

callipteryx 149

callisema 173

callisoma 898

callistia 181

calliura (Codoma) 178

(Cypriuella) 178

Calliurus 467, 484

calliurus (Idgloasus) 'M9

callyodon (Cyclopterua) 743

Calycilepidotus 714

calva 94
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Camarina 560

campbelli 320

Canipbellite 464

campecbianua 921, 971

camperi 374,375

Campostoma 148

CampostominaB 145

Campylodon 370

camtachaticus 868

camura (Boleosoma) 494

(Vaillantia) 494,971

camurua (Nothonotus) 506

(Poecilichthys) 507

Canada (Elacate) 418,419,909

canadense (Stizostedium) 526

canadensia (Lucioperca) 526

(Salmo) 320

Candle-fiah 292

canicula 869

caninua (Caranx) 438

(Lachnolaemua) 60]

(Pagellus) 927

canis (Galeus) 21

(Muatelua) 20,870

(Salmo) 306

(Squalna) 870

Cantherines 858

Capelin 291

capeuna 554

capillaria 439

capiatratus 940

Capitaine 601

capreolua 539, 540, 918

caprinus 929

capriacua 855

caprodea 499, 500

Carangichthya 433

Carangidas 430, 448, 914

Carangoidea 433, 970

Carangopa J 433, 970

Carangua 433, 437, 970

carangua (Caranx) 438

(Scomber) 438, 970

Caranx 433, 970

Carasaiua 253

carauno 541

carbonaria (Percina) 500

(Pileoma) 500

carbonarius (Acipenser) 87

(Gadus) 807

(Pollachius) 807

Carcbariaa 22, 27, 872, 873, 967

carchariaa (Carcharodon) 875

(Squalus) 873, 875

Carcbariid* 27, 870

Carcbarinus 22, 59, 870, 872

Carcharodon 30, 875

Carelopbus 765

Careprootua 740, 957

cavibreum (Biancbiostoma) 3,57

caribsBus (Diplodua) 930

(Sargus) 930

caribbasa (Beloue) 901

caribbaeua (Chloroscombras) 441

(Tylosurua) 901

Page.
carinatnm (Acanthoaoma) 865
carinatua (Placopharynx) 142, 143

(Salmo) 315

carminatus 812

camatas 674,675

Carolina (Atherina) 405, 908

(Trigla) 735

carolinae 697,944

carolinenaia (Gobina) 634,945

(Otolithua) 581

(Seriola) 445,913

caroUnus (Blenniua) 760

(Clinostomua) 233

(Gaaterosteua) 442

(Pholia) 760

(Piionotua) 735

(Pteraclia) 455

(Trachynotua) 442

Carp 144,254

carpio (Carpiodes) 118

(Catoatomna) 118,119,140

(Oyprinodon) 330

(Cyprinua) 254

(Ictiobua) 883

(Moxoatoma) 139

Carpiodea 117,882,883

Carp Sucker 117,118,119

carringtoni 209

caryi 93,593,594

casaidii 595

castanena 10, 897, 868

Catapbracti 640,724

cataphractua (Agonua) 728, 956

(Cottna) 728

(Gaateroateus) 396

(Gaateracanthua) 396

(Scapbirbyncbua) 88

cataractse (Ceratichthys) 207

(Gobio) 207

(Rhinichthya) 207,885

(Leucoaomua) 22i!

catenatua 337

Cat-flsbea 95,102,108,794

Catonotua 512

CatoatomidsB 112

CatoatominsB 113

Catoatomna 124,125,883

catoatomua (Cyprinus) 124, 127

(Phenacobiua) 206

Catulua 869

catulua (Evorthodua) 632,944

(Gobiua) 632, 638, 944

(Pimelodua) 104

(Scylliorbinua) 869

catua (Amiurua) 104

(Serranua) 920

caudacuta 797

caudafurcatua 109

candalis 937

caudata (Lamna) 23,873

candicula 900, 969

caadimacala (Diplodua) 559, 972

(Haemulon) 925

(Sargua) 560

Canlarchua 748
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Caulolatilus 625

Caulopus 278

caariuns (Cyprinus) 225

(Leucoaonius) 225

(Mylochilus) 224

(Sebastes) 672

(Sfbastodes) 672

cavil'rons (Amb!oplltes) 467

(Hcniitripterus) 686

caxis 548,921

cayuga 394

Cebedicbthy idsB 754

Cebedichthys 773,062

Centrarchid® 462,880

Centrarchus 463

Centridenuicbthys 693

CentiiscidiB 387

Centriscus 388

Centropoininie 527

Centropomus 525, 528

Centioblenuius 778

Oentionot us 766

Ccntropiistis 533

Centroscyllium 16

Centroscymiins 17

centiura ( Dasibatis) 67

(Uaia) 48, 67, 879

(Try-on) 67,879

centi-urus (Dasyatis) 47

cepedianiim 271

Oephalacanlbus 737, 957

Cepbaloplei ida; 52

Cepbaloscyllium 58, 59

cephalus (Semofilus) 221

terasinus 187

Ceratacautbus 858

Ceratias 847

Ceraticbtnys 211

Oeratiidic 847

Ceratocottus 710

Ceratoptera 52

cercostipma 193

cerdale 790

Cemicr 532

ceraium 532

Cero 426

cervinuni 142

cervus 711

Cestraciou 26

Cestraciontidaj 62

CestrcuH 579

Cetoihinidaj 30,31

Cetorbinua 31, 875

Cbsenobryttus 467

Cbacnopsetta 821

Cha;todiptern8 613

Cbajtodon 614,615,940

chiEtodou (Mfso^rouistius) 471

(Pomotis) 472

Chajtodontidas 614

chalcosra nimus 807

chalj'baius (Minnilus) 19]

chalybeius (llypliabmcdrus) 206, 908

chamaeleouticeps 624

Channel Bass 571

Page.

Channel Cat 107,108

chantenay 42

Characini 112

Characinidae 254

Chariotcer 542

ChaiT 316

cbarybdis 468

Cbasmistes 131

Cbasmodes 756, 958

Chatoessina 270

Cbatoessus 271

CbauUodontida} 284

Cbauliodua 284

Cbaunax 846

Cbeilichthys 860

chemnitzi 370

Cbeonda 230,241

ohesteri 799

Chiasmodon 810,964

Cbiasmodontidae 964

Chiasmodus 810

chickasavensis 182

chilensis 428

chiliticus 191

Chiloiuycterns 863,966

Cbilonemus 220

Chimaera 54

ChimajridsB 53

chinensis 390

Cbinnook Salmon 306

ChiridiB 640

Chirolophus 765

Cbironectes 845

Chiropsis 641

Chii'ostoma 406

chirurgus 617, 941

Cbirus 641

cbirus (Xiphister) 772

Cbitonotus 691

chlora 169

chloris 441

chloristia 183

cbloiocephalus 190, 191

Cbloroscombrus 440

cblorosoma 494, 971

cblorostictus 668

cblorurus 537, 918

Chcerojulis 602

Chogset 599

Chologaster 325,890

Cbondrostei 82

CboudiostominaB 145

cbouicha 3)06,890

Cbriodorus 903

Cbiiomitra 425

Chriope 162

Cbroinides 608

Chromis 611, 939

chromis (Diabasis) 924

(Haemulon) 924

(Perca) 924

(Pogonias) 568

Chrosomus 153

cbrosomus (Minnilas) 191, 192

chrysitis 157
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ch'Trsocephalus

chrysochloris

chrysogaster

chrysoleucus

chrysonielas

Chrysophrys

chrysops (Caulolatilus)

(Labrax)

(Latilus)

(Ophichthys)

(Ophisurus)

• (Oxyodontichthys)

(Perca)

(Eoccus)

(Sparus)

chrysopsis (Hj^odon)

chrysoptera (Perca)

chrysopterum (Hsemulon)

chrysopterus (Diabasis) fiflS,

chrysos (Carangus)

(Caranx)

(Scomber) .

.

chryaotns

chrysura (Scitena)

chrysurus (Chlorosconibrus)

(Dipterodon)

(Lutjanus)

(Mesoprion)

(Micropterj'x)

(Scomber)

(Sparus)

cbrysus (Caraux)

Cbub 220, 221, 235,

Sucker

chuss

cibarius

cibi

Page.

186, 187

266

208, 209

250

675, 676

555, 972

626

530

626

.436,

cicatricosus

Cichlida? .

Cigar-fish

ciliaris (Chaetodon)

(Holacauthus)

(Pomacantbus)

(Zeus)

Ciliata

ciliatus (Blennius)

(Epinephelus)

(Petromj zon)

(Sebastodes)

(Zoarces)

cimbrius

cinerea (Etbeostoma)

ciuereus (Gerres) ,

(Mugil;

(Notbonotus)

(Squalus)

cingulatus (Pomacantbus) .

(Zygonectes) . .

.

(Fundulus)

cirratus (Squalius)

cirratum (Ginglymostoma)

cirrbatus (Petromyzon)

Cirrhosomus

cirrhosum (Lepisoma)

cirrhosus (Blepsias)

530

529

556, 829

260

553, 973

553

924, 973

438

435

438, 970

342

933

441

933

921

548

441

441

548

970

239, 241

132, 133

799

8

912, 970

837

607

912

615

615

ei5

438

796

784

659, 950

8

656, 950

784

797

509

935

935

509

34,62

616

342

U2
18

18

5

860

762

719

ciiTbosus (TracMnns) 720
Cirrostomi 2, 3

Cisco 299,301

Cithnricbtby s 816, 964

Clam Cracker ^ 47

claiki (Catostomus) 130

(Fario) 313

(Salmo) 315

clathratus 535

clavata 39

claviger 711

Clidoderma 831

Cliola 163, 169

Clinocottus 717

Clinostomus 230, 231

Cliiius 761, 962

clodalus 260

Clupea 264,887

ClupeidsB 262

clupeiformis 299, 301

Clupeinfe 263

clupeoides 300

Clypeocottus 710

Coachman 542

Coal-fish 80e

Cobbler-fish 438

Cobia 418

cobitis 163, 170

coccineus 787

coccogenis 188

Cocblognathus 161, 884

Cod-ti^h 803, 804

Codling 798, 799

Codoma 103,164,172

Coecula 358,897

ccelolcpis 17

ccenosus (Pimeloilus) 105

(Pleuronicbtby.s) 829,830

ccerulea (Cheouda) 242

(Cliola) 182

(Codoma) 183

(Ethoostoma) 518

(Meletta) 266

coerulescens 109

cceruleo-aureus 601

coeruleus (Acantburus) 617

(Carcharias) 23, 873, 967

(Carchnrinus) 873

(Ctcnolabius) 599

(Photogenis; 183

(Poecilicbthys) 517

(Squalius) 241

cognata G98, 95o

Cobo Salmon 307

colias 4J4,910

Coliscus 158

coUapsus ] 38

colliei 54

Colocephali 35:i

colonus 916

coloratum 390

comatus 381

comii:ei soni 129, 130

communis (Catostomus) 130

(Leucosomus) 220
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communis (Pogonichthys) 219, 220

complanata 174

conipressa (Lota) 802

compressus (Engraulis) 274

(Stolephonis) 274

cODCinnus (xVniblodon) 568

(Gasterostous) 394

concolor (Amiuocoetes) 10

(Chrioiuitra) - 426

(Euscbistodus) 611, 939

(Glypliido(lon) 611

(Poinacentrus) 611

(Scomberomorus) 425, 973

conductor 443

Coney 541

confcrtU8 159

confinis (Pimelodus) 104

(Salmo) 317

confluentus (Fundulus) 334

(Salmo) 307

conformis 237

Conger 362,900,969

conger (Anguilla) 363

(Leptocephalus) 969

( Muraena) 362

Conger Eel 356,362

congestuiu 138

Conp-ogadidae 790

coDocephalus 225

Conodon 550, 923

conoiliyncbus 258

conspcisus 239

Const ellatus (Cbiropsis) 646

(Cbirus) 646

(Sebastiehlhys) 660

(Sebastodes) 665

consuetus 309

conus 141

convi'xifrons 478

cookiaiius 461

cooperi (Cheonda) 242

(Leuciscus) 242

(Metoponops) 817

(Raia) 42, 878

(Salmo) 309

(Squalius) 242

copei ( Leuciscus) 202

(Squalius) 238

Copelandia 469

copelandi 498

Copper-nosed Bream 479

coraliina 877

Coregonus 296,299,889,968

coregonns 139

coictta 429

corinus 62

comubica 29, 30, 61, 875

comutus (Chologaster) 325

(CjT)rinus) 186,187

(HypsUepis) 187

(Leuciscus) 187

(Luxilus) 187

(Minnilus) 186,187

coroides 576

corporalis 221

Page.

Corsair 666

coruscans 278

Corvina 569, 572, 579, 931, 932

Corynolopbus 849

CorypbiL'ua 454, 914

Corypbtenidic 454

Coryphicnoides 812

Coryphopterus 634, 635

Corytbricbtbys 906

cosmopolita 440, 441

Cossypbus 601

Cottida) t)82

Cottogaster 497

Cottopsis 693, 694

Cottunculus 687, 952

Cottus 693,700

coucbi (Diouda) - 157

(Pojcilia) : 348

Coucbia 796, 797

coucbiana (Limia) 348

(Pfficilia) 348

couesi (Apocope) 210

(Coregonus) >. 297,968

(Prosopium) 297

Couesius 218

Cow-fisb 854

Cow-nosed Kay 51

Cow- Pilot 611

Crab-eater 418

Craig-flounder 838

Cramp-fisb 39

Crappie 464

crassicauda 240

crassilabre 140, 141

crassus (Alv'ordius) 503

(Squalius) 241

craticula 892

Crawl-a-bottom 130,506

CreekFisb 133

Cremnobates 764, 962

crenulare 282

Creolus 973

creolus 916

Crevall6 433, 435, 437

criniger 718

crinitus 438. 439

cristagalli ( AnopLircbus) 771

(Cebodicbtbys) 774

Cristivomer 317

Croaker 566,567,575,595

croicensis 938

cromis (Labrus) 568

crossotus 839

Crotalopsis 359

Crucian Carp 253

crumenopbtlialnius 434, 970

cruoreuni (Xipbidium) 773

cruoreus (Scjualius) 234

Cryptacantliodes 780

Cryptacanthidas 754

cryptosus 452

Ctenolabrus 599

cubifrons 850

Cuckold 854

cuculus 733,956



986 INDEX.

Page.

Culins 944

CultusCod 646

cumingi 213

Cunner 599

cupreoides 105

cupreus 105

curema 404

curilicus 723

cnrtus 440

Cusk 802

cugpicauda 858

cutisanserinus 120

Cut-lips 144,160

cuvieri 395,911

cyanellus (Apomotis) 473

(Ichthyobus) ] 14

(Lepomis) 473

cyaneus 188

cyanocephalus 196, 197

cyanoguttatus 608

cyanonoton 267

cyanops 626

cyanostigma (Julia) 603

(Platyglossus) 603,973

Cybium 425

Cycleptinae 112

Cycleptus 120

Cyclogobius 637

Cycloptericlithys 745

Cyclopteridae 744

cyclopus 743

Cyclostomata 3

Cyclopterus 746

cyclotis 212

Cylindrosteus 91

Cymatogaster 588,590

cymatogranima 497

Cynicoglossus 838

Cynocephalus 22

cynodon 921

cynoglossus 838

Cynoperca 526

Cynoscion 579, 934

cypho (Catostomus) 129

(Esox) 352

Cyphosus 972

Cyprinella 163, 165, 176

cyprinella 114, 883

Cyprinidse 144

Cyprinodon 328, 894

cyprinoides 887

Cyprinodontidee 326, 894

Cypriaus 254

cyprmus 119,120,883

Cypselurus 380

Cyttidse 456

D.

Dace 186,221,230

Daddy Sculpin 702

dactyloptera ... 679,950

DactylopterinsB 732

Dactylopterus 737

Dactyloscopns 753

Dallia 350

Page,

dalwigkii 801

Damalichthys 597

damalis 119,883

Dasibatis 65,879

Dasyatis 47,65,879

Dasybatns 879

davidsoni (Pomadasys) 551

(Pristipoma) 552

(Monacantbus) E57

decagonus 727, 055

decagrammus 641, 645

Decapterus 432

Decaptus 446

declivifrons 039

declivis 912

decoratus 543, 920

decnrrens 829

defensor 438

Dekaya 625

dekayi (Gasterosteus) 393

(Isuropsis) 29, 874

(Isurus) 874

(Phycis) 799

(Piraelodus) 105

(Scomber) 424

delicatissimus 274

deliciosa 175

Delolepis 779

delphinus 122

Demoiselle 609

dentata (Pomatopsetta) 826

dentatns ( Hippoglossoides) 826

( Paralicbthys) 822

(Pleuronectes) 822

(Pseudorhombus) ; 823

dentex 294

deprandus 353

dermatinus 309

Derraatostethus 385

desmarestia 42

Devil-fish 52

Diabasis 553, 923, 971

Diacope 547

Diamoud-flounder 830

diaphana (Hydrargyra) 334

diaphanes (Eaia) 41

diapbanus (Calliurus) 473

(Fuudulus) 334

Diapterus , 583

diceraus 711

diego 424

difibrmis 120,883

digrammua 832

dUectus 202

dimidiatum 384,905

Dinematichthys 795

dinemus 185, 202

Diodon tachet6 863

Diodon 862,966

Dionda 155

Dioplites 484

dipliemius 197

Diplectrum 534

Diplesion 496

Diplesium 496
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Diplodas 557, 829, 930, 972

dipterura 48,71,879

Discoboli 738,745

discobolus 125,883

dispar 341

dissimilis (Ceraticbthys) 183, 215, 21G

(Couesius) 218

(Leuciscus) 216

(Leucosomus) 218, 219

Ditrema 594,936

Doctor-fish 617

dodecaedrus 723

Dog-fish 15,16,94,350

Dog-salmon 305,306

DogShark 19

dolichogaster 768

Doliodon 441

Dollardee 479

Dollar-fish 451

Dolly Varden Trout 319

dolomiei 916

dolomieu (Micropterus) .- 485

Dolphin 454

dombeyi 57, 867

domninus 203,204

Doncclla 601,602,603

Dormitator 631,944

dormitator 631,972

dormitor 972

Dorosoma 271, 889

Dorosomatidae 270

Dory '.

456,525

dorsalis 220,221,9x2,913

dorsatus 867, 868

dorsomacula 560

dovii 930

Drum 567,568

dmmmond-hayi
54(J

drummoudi (Otolithus) 934

dubiuni (Campostoma) 150

(Exoglossum) 149

dubius (Ammodytes) 415

(Fierasfer) 791

Duck-bill Cat 83

ductor 443

dugesi 106

dulcis 885

Dales 542,920

dunierili (Squalus) 35

dnodecim 888

dnquesni 140

DussumieriinsB 263

dux 601

E.

EagloRay 49,50

earlli 798

EchencididaB 410

Echeneis 416

Echinorhinus 14,869

Echiostoma 286

edentula 84

Eols 354

Eel-pout ...-. 783,784

effolgens 403

Page.

eglanteria 40, 41

egregia (Tigoma) 236

(Gila) 239

egregius (Squalius) 236

Elacate 418

Elacatidae 418

Elagatis 446

Elasmobranchii 12, 57

elassodon 826

Elassoma 461,915

Elassomatidaj 461,880^915

Electric Kays 38

elegans (Blakoa) 763

(Boleichthys) 519

(Cyprinodon) 329

(Gibbonsia) 763

(Diabasis) 923

(Gila) 227

(Hajmulon) 924

(Leuciscus) 228

(Myxodes) 763

(Nanostoma) 510

EleotridinfB 630

Eleotris 631, 944

elentherus 99

elliotti 53

ellipticus 271

elongata (Clupea) 265

(Gila) 232

(Umbrina) 578, 932

elongatus (Benthodesmus) 910

(Catostomus) 120,121

(Clinostomus) 232

(Cycleptus) 121

(Lepidopus) 91

(Lepomis) 475

(Leuciscus) 232

(Luxilus) 232

(Ophiodon) 646

(Osmerus) 295

(Pleuronectes) 838

(Pomotis) 475

(Sclerognathus) 121

(Sebastes) 669

(Sebastodes) 669

(Squalius) 232

ElopidsB 260

Elops 261,968

emarginatas 549

Embiotoca 594

Embiotocida) 585

Emerald-fish 635

emilise 247

emorii 229,230

encaeomus 945,973

Enchelycephali 354

Enchelyopus . 796

onchrj-suras 940

Engraulididffl 271

Engraulis 272

Enncacanthns 469

Enncacentrus 541

Ennichthys 590

Enophrys 710

ensis 797
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eiitomelas 659, 660

Entosphenus 7, 57, 867

eos (Boleichthys) 521

(Chrosomus) 154

(Othonops) 639

(Poecilichthys) 520

EphippidsB 612

Ephlppus 613

Epicopus 809

Episonichthys - 2, 57

epihexodon 8, 57

Epinephelus 539, 918, 919, 920

episcopus 157

Episema 193

Eques 932

equestris 110, 882

equisetis 454, 914

erebennus 105

eriarclius 469, 470

Ericosma 503

Ericymba 204

Erimyzon 132

erinacea 40

erochroas 520

Erogala 163, 165, 179

Erythrininse 254

erythrogaster (Chrosomus) 153, 154

(Leucisciis) 154

(Luxilus) 153,154

(Seiranus) 540

erythrums 140

eschiichti 848

esculeutus 438

esmarki 786

Esmeralda 635

EsocidsB 351

Esox 352

estor (Esox) 353, 354

(GUa) 233

(SquaUus) 232

Estrella 491

Etheostoma 500,512

Etheostomatinae - 486, 488

Etropus 839

Etrumeus 263

Eucalia. 394

Euchalarodus 831,837

Eucinostomus 583

Euctenogobius 633, 945

Eucyclogobius 637

Eugomphodus 27

Eulachon 291,292

Eulamia 22, 59, 60, 872, 967

Euleptorhamphns 377,903

Eumesogrammus 774

Eumicrotremus 746, 957

Eupomotis 472,482

euryopa (Cliola) 171

euryops (Myxostoma) 140

euryopus (Hudson!us) 171

euryorus 481

eurystoma 180

Eurystomtis 880

Euschistodus 611

Euthynnus 429

Eutychelithus 568

evansi 156

Eventognathi 111,882

evides (Alvordius) 503

(Clinus) 763,962

(Ericosma) 504

evolans (Exocoetus) 378

(Halocypselus* 377

(Prionotus) 735

(Trigla) , 736

Evorthodus 632,945

exasperatus 63, 64, 876

exilicauda 152, 153

exiliens 380,904

exiUs (Boleichthys) 521

(Belono) 374

(Hippoglossoides) 827

(Noturus) 100

(Pfficilichthys) 521

(Tylosurus) 374

eximins 329,890

ExoccBtus 378, 903, 904

Exoglosum 160

F.

faber 613

fabricii (Campylodon) ^ . .

.

370

(Centroscyllinm) 16

(Cottus) 709

(Gadus) 807

(Gunnellus) 778

(Liparis) 742

(Lumpenus) 778

(Macrunis) 811

(Spinax) 16

falcata (Seriola) 445,913

falcatns (Carangops) 437

(Caranx) 436, 912

(Labrus) 601

(Lachnolsemus) 601

(Trisotropis) 538

fallax (Caranx) 437,912,970

(Pomotis) 478

(Trachurus) 911

Fall-fish 222

Fall Herring 266

Salmon 306

Fario 312

fasciata (Seriola) 445

fasciatum (Pristipoma) 551

fasciatus (Achirus) 841

(Alvordius) 504

(Bryttus) 470

(Catonotus) 513

(Catostomus) 136

(Centronotus) 767

(Esox) 352

(Diplesion) 505

(Grystes) 485

(Gunnellus) 767

(Larimus) 578

(Mursenoides) 767

(Pimephales) - - 158

(Pogonias) 568,569

(Pomadasys) 551,923
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fasciatus (Scomber) 446

(Sebastcs) 652, 676

(Sebastodes) 652

(Synsnathus) 383

(Zoiikhtbys) 446

fascicnlaris 534, 535, 971

fasciolaris 676

Fat-back 269

Fat-head 158, 602

Father-lasher 701

favosns 961

fecnndus 129

feliiius 105

felis (Auarrhichthys) 783

(Avius) 110,882

(Mustelus) 20

(Silunis) 110

fenestralis 973

ferox (Alepidosauras) 276

(Atractosteiis) 92

(Lepisoateus) 92

(Squalua) 874

(Stomias) 286

ferrugineus '. 834

feuille (Polyodon) 83,84

Fiera 3 fer 791

Fiorasferidffi 791

filamentosus (Hemirhamphas) 903

(Megalops) 261

(Phycis) -799

File-fish 856, 858

fimbria 650

fimbrjatus 784

Fishing-frog ...'. 844

Fistularia 389

Fistulariidai 388,390

flabellare 513

flabellatus 513

flagellum (Raia) 50

(Saccopharynx) 365

flammeus 243

Flannel-mouth Cat 108

Flasher 555

flavescens (Bodianus) 524

(Gadus) 803

(Perca) 524

flavicauda 54

1

flavidus (Apodichthys) 769

( Aulorhynchus) 391

(Sebastodes) 657

flavipinnis 156, 884

flavolineatus 561

flavulns 332

flavus (Noturus) 100

Flesus 831

Fliaum 662

floridic (.Tordanella) 328

(Siphostoma) 905,906

floridaua (Ciiihla) 485

florideneia (Bryttus) 468

(Calliurus) 468

(Fundulus) 336,891

floripinnis 339

Flounder 813,822,835

Flute-mouth 390

fluviatUis (Algoma) 157

(Ammocoetea) H
(Hudsoniua) j 71

(Hybognathus) 157

(Lampetra) 1

1

(Perca) 524

(Petromyzon) 7

Flying fish 371, 378

Fly-fish 667

Flying Gurnard 737

Robin 738

foBtens 280

folium 83, 84

foDtinalis 320,890

Fool-fish 856

forbesi 174

formosa (Algansea) 245

(Cliola) 175

(Limia) 347

(Mollienesia) 347

(Moniana) 175,185

(Perca) 553,971

(ITrauidea) 955

formosulum (Campostoma) 150

foi-mosura (Hremulon) 553

formosus (Alburnus) 185

(• 'alliurus) 473

(Cottus) 699, 955

(Diabasis) 553

(Girardinus) 349

(Leuciscus) 245

(Leucus) 245

(Serranus) 971

forsterianua 127

Four-eyed fish 940

Fox-shark 27

francisci 32, 33, 875

franklini (Cottus) 699

(PleuTonectes) 837

(Uranidea) 699,953,954

fratercnlus 225

fremebundus 554, 925

fremiuvillei 51

frenatua 589

Fresh-water Drum 567

fretensis 167

Friar 405

Frigate Mackerel 424, 425

frigida 174

Frog-fish. 845

frontalis 187

Frost-fish 806

fucorum (Apodichthys) 770

(Blcniiius) .' 759

fulgida 252

fuliginosus (Baliates) 855

(Chilomyctcrus) 864

(Diodou) 865

fulvoniaculatus 551, 923

funduloides 233

Fnudulua 331,891,892,894

furcatum (Ditrema) 596

furcatus (Amiurua) 109

Farcaria 611, 939

furcatus (Amiurus) 109
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furcatns (AnthiaB) 534

(Cypselnrus) 380

(Exocoetus) 381

(Ictalurus) 109,882

(Phanerodon) 59(5

(iPimelodTis) 109

farcifer (Anthias) 9'6

(Brachyrhinus) 916

(Creolus) 973

(Pimelodus) 109

(Serranns) 916

fnrciger 9o2

fiirthi 923

fu8cum (Siphonostoma) 383, 906

(Siphostoma) 383

fnscus (Bythites) • '795

(Hemirhombus) 817

(Syngnathus) 383

fusiformis (Phalangistes) 726

(Boleichthy 8) 520

(Boleosoma) 520

(Hololepis) 520

(PoecUichthys) 520

G.

Gadidifi 794

Gadiis 803

Gaff-top-sail HI

Gaff-top-sail Pompano 912

Gaidropsarua 796

gairdneri - 313,314

galactura 179, 180

galeatus 709

Galeocerdo 21

GaleorhinidsB 18, 870

Galeorhinus 21, 870

Galeus 21

galena (Galeorhinus) 21, 60, 871

(Squalus) 21

Gallichthys 438

Galhia 438

Gambusia 344,893,894

gardeniana (Hiatula) 936

gardenii (Stemoptyx) 451

(Stromateus) 451

gardoneus 249

Gar-flshea 371

Garibaldi
"- 610

Gar-pike 91

Gar Pikes 87

Garrupa 539,662,672,676

Gaspereau 267

GasterosteidsB 392

Gasteroateus 392, 393

Gastrophysua 859

gavialis 90

gayi 809

geiatinoaua 740,957

gelida (Ammocrypta) 489

gelidus (Ceratichthys) 216

(Gobio) 217

geminatus 759

generosus 123

Page.

gentilis 757,758,959,960

Genyonemns 574, 932

Genyoroge 547

Genypterns 963

geometiicus 8C3, 804

georgii 909

germo 429

Germon - 428

Gerrcs 583,934,935

Gerridaj 582

Gho.st-flah 780

gibba ( Liparis) 741

gibber (Salmo) 305

Gibbonsia 763

gibbosa (Cliola) 174

(Gila) 239

(Lavinia) 240

(Moniana) 174

(Perca) 483

(Tigoma) 239

gibboaua ( Aphredodenis) 460, 461

(Cato.stomns) 131

(Cyprinodon) 329,890

(Lepomis) 482

(Leuciscus) 240

(Pomoti.s) 480

(Squaliua) 239

gibbsi (Hcmilepidotus) 715

(Salmo) 315

gibbus (Hypsilepia) 187

(Liparis) 741

(Minnilus) 187

gigaa ( Epbippus) 613

(Seriola) 913

(Stereolepis) 561

Gila 227

gilbert! 959

gilli (Lepomis) 468

(Xystroplites) 482

Gillichthys 636

Ginglymodi 89

Ginglymostoma 18, 58

GinglymostomatidsB 17, 57

girardi 436

Girardinichthys 342

Girardinua 348

Girella 560

Girellinae 546

Gizzard Shad 270,271

glaber (Cyclopterichthys) 745

(Platessa) 837

(Pleuronectes) 837

glabra (Liopsetta) 837

glaciale (Myctopbum) 283

glacialis (Cottus) 955

(Gadus) 807

(Pleuronectes) 837

(Scopelus) 283

gladifer 421

gladius (Histiophorus) 421

(Scombi'T) 421

(Tylosurus) 901

(Xiphias) 420

Glaniostomi 84
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Glass-eye 525

glauca (Lamna) 29

(Oxyrhina) 29,874

glancofrajnuiu 635

glancus (Carcharias) 872, 967

(Carcharinas) 22, 60

(Ch.-etodon) 441,970

(Isuropsis) 87i

(Isunis) 28,874

(Squalus) 22

(Trachynotus) 443, 912, 970

globiceps (Coryphsena) 455

(Oligocottas) 718

gloriosns 470

Gloesamia 564

Glut Herring 267

glntinosa 4, 5

Glyphidodon 610

Glyptoct'phalus 838

Gnathanodon 433

Goat-fish 565

Goat's-head Porgee 929

Gobiesocidae 747

Gobiesox 748,957

GobiidsB 6J9

gobioides (Cottns) 699

(Hypsicometes) 808

(Uranidea) 699

Gobiomoroides , 631, 972

Gobiomorus 631,972

Gobionellus 635,947

gobioninum 149

Gobiosnma 638,948

Gobius 633,944,945,946

••Goby... 629,633

Goggle-eye 466, 467

Goggler 434

Gold-fish 253

Golet 319

gomesi 898

Goniodus 14

Gonioperca 535

Goodea 348

goodei (Erirayzon) 134

(Lncania) 343

(Ptilichthys) 369

(roody 574

Goose-fish 844

Gorbuscha 305

gorbnscha 305

goroensis 442, 912

Goujon 102

Gouid-.ieed Rtickor 121

gracile (Boleosonia) 522

gracilis (Blcnniim) 779

(Cottus) 699

(Cypriniis) 220

(Gudus) 804

(Gila) 229

(Gobius) 637

(Ganildisia) 345,346,894

(Hybopsis) 213,214

(Lepidogobius) 637

(Leptoblciinius) 779

(Leptognnnellus) 778

Pitge.

gracilis (Leuciscus) 187,220

(Lycodcs) 787

(Moniana) 175

(Perca) 524

(Pinielodus) 109

(Platygobio) 219

(PfBcilichtbys) 521

(rtycliocheiius) 226

(Squalius) 23';^

(Tigoma) 237

(Tilesia) 805

(Uranidea) 699

(Xiphopborus) 346

graciosus 109

graijUsi 963

grahami (Gila) 228

(Lenciscns) 229

(Oligocephalus) 517

Grammatopleurus 641

Grammiconotus 374

Grande ficaille 887

grandipinnis 185

grandis (Fundulus) 336, 801

(Gila) 226

(Leuciscus) 226

(Ptychoehilua) '226

grandisqnamis 603, 936, 937

granulata 42

Graodus 163

Grass Bass 465

Gray Snapper 548

Trout 581

grayi 119

Grayling 302

Gray Pike 526

Green Bass 484

Cod 806

Green-fish 448

Greenland Halibut 819

Green Pike 353

Sturgeon 86

Grenadier 810,811

grex (Scomber) 424

GriufUo 94

grisea (Dionda) 155

(Lucioperca) 526

(Sciaina) 568

griseolineatum 384, 905, 906

griseiiui (Stizostedinm) 526

((:;archaria8) 28

grisens (Catostouiu.s) 127

(Mosoprion) 549

(Squalus) 6i

groenlandicus (Cottus) 702, 703, 955

(Gunncllus) 767

(Iliniantolopbus) 849

(IlippogloHSUs) 820

(Microstoma) 290

Grouias 102

gronovii 449

Grouper 539

Grubby 701

grunnicns 567

Grunt 553

Grystes 484
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Grystina 463

guacamaia 607, 938

gaaguancho 411

Guasa 542,920

gu.asa 542,920

guativere .... 541

gula (Diapterus) 935

(Gerres) 934

(Gila) 236

(Squalius) 236

gulonellus 220

gulosa (Uraoidea) 695

gulosus (Centrarohus) 468

(C(>ntriderniichthys) 695

(Cha-nobryttus) 468, 915

(Cottopsis) 695

(Gobius) 634,945

(Lepidogobius) 945

(Poiuotis) 467,468

gunelliformis 767,769

Gunnellops . . . , 766

Gunnellua 766

gunnellus (Blennius) 767

gunueri 31

guDsisoni 176

Gurnard8 731,733

guttata (Corypbsena) 914

(Peica) 537,920

(Scorptena) 679

guttatus (Astioscupus) 629

(Bodianus) 541

(Cbitopsis) 645

(Cbirus) 645

(Enneacantbns) 471

(Epinephelus) 919,973

(Lainpri.s) 453

(Percopsis) 322

(Pomotis) 470

(Sebastapi.stes) 680

(Zeus) 453

(Zygonectes) 341

guttulata (Hypsopsetta) 830

guttulatus (Hippocampus) 907

guzmanieusls 126, 883

Gymnacantbus 708

Gymnelis 789

Gymnodoutes 859

Gymnotborax 356, 969

gymnura (Trygon) 66

gymnurus (Gasterosteus) 395

gyrinus (Eleotiis) 631

(Noturus) 98

Gyropleurodus 32, 875

H.

Haddo 305

Haddock 803

Hadropterus 505

ha'niatura 166

Hsemulon 553

H£6mulum 554

Hair-tail 421,422

Hake 808

Halaelunis 58

Page.

Halatractus 444

Halecomorphi 92

Halfbeak 376

Halias 795,963

Halibut 818, 819, 821

Halichceres 602

Halieutaea 851

Halieuticbthys 851

Haliperca 535,917

halleri (Urolopbus) 46

Halocypselus 377

Haloporpbyrus 800

hamatus (Icelus) 691, 952

Hamlet 918

Hammer-head 130

Hammer-headed Shark 25, 26

hammondi (Percopsis) 323

(Pimelodus) 109

Hand-saw Fish 276

Haplocbilus 338

Haploidonotus 567

Haplomi 323

Hard-head 313

Hard-mouth 150

Hard-tail 912

Hare-lip Sucker 143,144

Harengula 268

harengulus 584, 935

"harengus (Coregonus) 301

(Clupea) 265

(Lavinia) 153

(Salmo) 301

harfordi (Ptychochilus) 226

Harpe 601,936

Harvest-fish 450, 451

hastata (Dasibatis) 48,70

(Pastinaca) 48

(Trygon) 70,879

hastatus (Gobionellus) 636

Hayko .- 305

Head-fish 864,865

heamii 320

heermanni 592

Heliastes 611

Helioperca 472

helleri 346

Helmichthyidse 362

Helops 85

helvomaculatus 667

Hemdiirgan 651

Hemibranchii 387

Hemilepidotus 714

hemilepidotus 715

Hemioplites 469

Hemirhamphus 376,902

Hemirhombus 816, 964

Hemistoma 606

Hemitremia 162

Hemitripterinae 683

Hemitripterus 685

Hemitrygon 47

henlei 20,21,59,60,870

henshalli 338

henshavii (Apocope) 210

henahawi (Salmo) 316
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lientzi 758,960

heptajiouus 386,906

Heptanchns 34

Heptatreraa 867,967

Heptrancbias 34, 61, 62

Herichthys 608

Heros 608,939

heros 480,481

Herpetoicbthys 359,898

Herring 264. 265

hersehelii 909

Hoterandria 344, 345

beteroclitus 336

heterotlon 163

Heterodontidae 32,967

Heterodontus 32,875

Heterognathus 406

Heterolepidina 640

Peteropygii 324

Heteroprosopon. 828

Heterosomata 813

Hetorostichu.s 703, 962

hoterurum 271

hexacanthuS 465

hexacomis (Cottu.s) 705

Hexagrammus 641, 949

hexagrammus 644

Hexanchidfe 34

Hexanchus 61, 62

hians -'

373, 901

Hia.tula 936

hiatula 936

Hickory Shad 266,271

hieroglyphicus 341

billianus 903

Hiiuantolophus 849

Hind 540

hinnulns 19, 20, .59, 870

Hiodon 2.59

HippocsjnpidiB 385

Hippocampus 386, 906, 907

hippocampus 386

Hippocepbalius 723

Hippoglossina 821

Hippoglossoides 825, 826

bippoglossoides 819, 820

Hippoglossns 818

liippoglossus 819

liippops 149

hippos 435,437,438,970

liippurns 454, 914

hippus 437

hirado 10, 888

hirnndo 712, 955

hiapidus 966

Histiocottu.s 719

Histiophorinaa 419

Hi.stiophonis 421

hi.strio 845, 846, 965

biulcus 273,888

Hoo 16

Hog-fish 499, 501, 601

Hog Molly 130, 499

Hog Sucker 130

Holacanthus 615

Bull. i^at. Mus. No. 16 63

Page.

holbolli 847

holbrooki (Diplotlus) 559, 930, 972

(Echcneis) 417

(Eupomotis) 482

(Gambusia) 34,5,893

(Heterandria) 345, 894

( Lepomis) 482, OK!

(Ophidium) 793,963

(Pomotis) 482

(Sargus) 559, 500

Holcouotus 590, 592, 936

Holia 305

Holocentrum 4.59, 915

Holoccntrus 459, 915

Holocepbali 53

Hololepis 514

Holostei 88

Homalopomus 809

homonymus 584, 935

Homoprion 570

boodi 320, 321 , 890

Hoopid 307

Hopladelns 102

Hoplostetbus 458

Horned Dace 221

Horned Pout 104

Horn-fish 526

Homy-bead 211

Horse Crevall6 437

Horse-fisb 440

Horse-bead 439

Horse Mackerel 429, 432, 911

bougbi 109

Hound Sharks 19

hoyi (Argyrosomus) 300

(Coregonus) 299

(Uranidea) 700

hubbardi 832

hudsonia (Cliola) 171

hndsouicus (Salmo) 320

Uudsonius 163, 164

hudsouius (Catostomus) 127

(Hippocampus) 386, 907

humboldti (Scopelus) 284

(Squalius) 234

(Tigouia) 234

humeralis (Choerojulis) 6ii3

(Julis) 603

(Leiostomus) .574

(Oligocepbalus) 513

(Platyglo.ssus) 603, 936, 937

buniilia (Bryttus) 479

(Cottus) 705

(Gainbu.sia) 345, 894

(Lepomis) 479

Humpback Salmon 305

Huro 484

buronensis 91

Huso 85

byalinus 214

Hybognatbus 155,884,968

Hyboi)His 163, 164, 105, 211. 213

Hyborbyncbus 159

Hydrargyra 331,332

Hydrolagus 54
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Hydrophlox I85

hydrophlox 233

Hylomyzon 124,130

Hynnis 438

Hyodon 259

Hyodontidaj 259

Hyostoma 496

Hypeneus 565

Hypentelium 130

Hyperistius 465

Hyperoartia 6

Hyperotreta 4

Hyperprosopon 590, 591

Hyphalonedius 29t;, 968

Hypleurochilus 758

Hypocriticlithys 590, 591

Hypohomus 505

Hypomesus ' 294

Hypoplectrus 537, 917

Hypoprion 59, 61

Hypoprionodon 61

Hyporthodus 541

Hypsagonus 722

hypseloptera 184, 185

Hypsilepis 185

Hypslcometes 808

hypsinotus 215

Hypsiptera 798

Hypsopsetta 830

Hypsurns 593

Hypsypops 610

Hysterocarpinae 586

Hysterocarpus 586

hystrix 863

I.

Icelns 689

IchthaBlunis 107

IcMhells 472

Ichthyobus 114

Ichthyomyzon 9. 867

Icichthya 621

Icosteidee 619

Icosteus 620

Ictalurus 106, 881

ictheloidea 4(i6

Ictiobus 113, 882

illecebrosus 193

immaculata (Coryphnena) 914

immaculatum (Cyblum ) 427

dmmaculatus (Salmo) 320

Imostoma 498

imperator 909

imperialis (Esox) 372

(Mwpus) 914

(Sebastes) 679

(Tylosurus) 372

impetiginosus 540, 973

inaequilobns 223

incisor 480

Inconnu 304

inconstaiia 394

JDcrassatua 221

indicus (Heptancus) : 34

(HistiophoTOs) 421

Pago.

indicus (Notidanus) 34, 63

(Tetrapturus) ; 909

ineimis (Anoplagonus) 725

( Aspidopboroides) 725

(Raia) 44

(Sebastodes) 672

ingens (Gunellus) 767

(Hippocampus) 386

innominatus 343

inopinatus 395

inornata (Lota) 802

(Raia)
,

878

inornatu.s (Apodichtbys) 770

(Cryptacanthodes) 781

inscriptntn (Nanostoraa) 512

inscviptus (Nothonotus) 512

(Pomotis) 478

(Xenotis) 478

insculptus . 396

insigne (Pime.lodus) 100

iusignis (Catostomus) 130

(Noturus) 100

insolatus 612

insulre-sanctoe-erucis '.

.

938

integripinnis 764

intermedia (Tigoma) 238

intermedins (Gasterosteua) 396

(Pomoxys) 465

(Saurus) 889

(Squalius) 238

(Synodus) 889

interrupta (Morone) 530

interniptus ( Ambloj)lites) 466

( Areboplites) 406

(Contrarcbus) 465, 466

(Genytremus) 923

(Pomadasys) 923

(Roccus) 530

inurus 892

loa 490,971

loglossus 948

iontbas 960

ios 948

irideus (Centrarcbus) 464

(Labrus) 464

(Sahno) 312

iris (Cliola) 172

(Hypsilepis) 172

(Leuciscus) ' 221

Irisb Pompano 934

Isabelita 615

iscbanns 250

iscbyrus (Lepomia) 474

(Paropbry s) 833

(Plouronectea) 832

Lsestbea 757,959,960

islandicua 779

isodon 24, 874

Isogompbodon 23

isolepis (Apbredoderns) 461

(Lepidopsetta) 832

(Paroplirys) 832

(Pleuronectes) 832

(Sternotremia) 461

Isopistbinas 566
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Isopsetta 832

Isospondyli 256

Istiophoi-ua 421

Isuropsis 28

Isurus 28,29,871

"
J.

Jack 656

Jack Salmon 525

jacksoni i 595

jacobi 571

jacoboea 417

jaculus 202

jack 705

japonensia ...' 309

japonicns 723

jarrovii (Lepidomeda) 252

(Minomus) 123

jojunus 194

jemezanua 203

jenlguano 925

Jerker 212

jessiaB 518

Jew-fish 202, 531, 540

John A. Giindlo 94

Johnius 569

Johnny 718

Johnny Darter 492

Johnny Verde 536

John Paw 540

.jonesi 347

Jordanella 327

jordani (Hemilepidotus) 715

(Hippoglossoides) 827

Joseph! 793,963

jugalis 172

Jugulares 783

Julidinao 598

Jumi)iug MiilJet 142

Jump-rocks 142

June Sacker 132

Jurel 912

K.

kaupi 364

kayko 306

Kelp-fish 603,763,764

kcntuckiensis 179, 180

kennerlyi 309

kennicotti (Catonotns) 514

(Coregonns) 298

keta 305, 307

Killifishos 331,332,336

King-fish ^ 453, 576, 577, 582

King-of-the-IIorring 617, 618

King-of-the-Mullcts 563

Kingof-the-Salmon 618

King Salmon 306

klsutch 307, 308

Krasnaya Eyba 308

kumlieni 699, 953

Kyphosna 972

kysutsch 308

Paga
L.

labiatus 127

Labidcsthes 406, 908

Labracinae 527

labradoricus ( Acanthocottus) 704

(Coregonus) 299

(Cottus) 704

Labrax 528,641

Labridte 597

Labrinae 598

Labrosomiis 762, 962

labrosus (Ceratichthys) 217

(Zoarces) 784

lacera 143, 144

lacertosus 192

Lachnolsemiis 600

lacrymalis 140

laciniata 908, 969

Lactophrys 853

lacustris 108, 882

Lady-fish 258, 601

Ltemargua 14

Isetabilis 175

lajtus 768

IsBvieaudatus 386

Isevigatus (Agonus) 723

(Anf ennarius) 846

(Chu'onectes) 846

(Lagocephalus) 860

(Tetrodon) 860

laevis (Atipensor) 87

(Mnstelus)

(Pleuracromj'lon)

(Raia)

(Rhinotriacis)

La Payette

Lagocephahia

lagocephalus (Chirua)

(Grammatopleiirus)

(Labrax)

(Oncorhynchus)

(Salmo)

Lagochila

Lagodon 558,

Lake Herring

Lake Sturgeon

Lake Trout

lalandi 444

lamia 2:

lamiella

Lamna 29

LamnidaB 28

lamotteni 868

Lami)cr-eel 11

Laiiipern 7

Lampetra 7, 8, 57, 867

lami)0tra3f()rmia 779

Lamprey . . . -• 6, 867

Laraprididaj 453

Lami)ri3 453

Lampugus 454

Lancelet 2,3,867

lancpolata (Sciicna) 570, 931

lanceolatuni (Branchiost'Oina) 57, 867

60,1 !70

60

42

60, 870

451, 574 '

859

641

641

641

306

300

143

929, 971

301

87

314

, 912, 913

i, 60, 873

873
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lanceolatns (Eques) 932

(Gobius) 636

(Homoprion) 570

(Limax) 3,867

(Stelliferus) 570

Lancet-fish 274, 276

Lant 414

Large-mouthed Black Bass 484

Large-scaled Sucker 140

Larunus 578, 933

lata 67

laterale (Ditiema) 594

lateralis (Abi-amis) 251

(Alvarius) 522

(Artedius) 690

(Calycilepidotus) 690

(Embiotoca) 595

(Icelns) 689

(Mylocheilus) 225

(Poecilichthys) 522

(Riohardsonius) 251

(Scoipa^nichthys) 690

(Taeniotoca) 595

(Zygonectes) 341

laticaudus (Scoliodon) 24

latioeps (Aetobatis) 879

(CephaloscyIlium) 59

(Scyllium) 58, 59

(Stoasodon) 879

latifasciatus 329

latifrons 782

Latilida; 623, 880

latinianus 373, 901

latior 299

latipinna (Mollienesia) 347

Intipinuis (Catostomus) 125

(Zaniolepis) 647

latirostris 879

laurettfe 889

lauta . . 453

Laviuia 152

Lawyer 94, 802

Least Darter 523

Leather-jacket 446, 447, 855

Leather-sided Minnow 234

Lebias 328, 329

Leisoraus 860

Leiocottus 711

Leiostomus 574

leiurua 395

Le-Kai 305

Lembus 630

Lemniscati 362

lemniscatus 100

lentigiuosus 65

leonensis 517

leonina 174

Lepibema 529

lepida (Boleos'Ti'i.) 517

(Cliola) 177

Lepidion 800

Lepidogobius 637, 945, 947

Lepidoleprus 811

Lepidomeda 251

Lepidopsetta 831,833

Page.

Lepidorhombus 815

Lepidosteidae 89

Lepidosteus 90, 880

lepidum (Boleosoma) 517

lepidus (Gobius) 637

(Oligocephalus) 517

(Poecilichthys) 517

Lepiopomus 476

Lepisoma 762

Lepomis 472, 484

leptacanthus (Noturus) 98

Leptagonus 726, 955

Leptoblennius 778

Leptocardii 2

Leptocephalidae 362

Leplocephtilus 362,969

leptocephalus 215

Leptoclinus 776

Leptocottus 713

Leptogunnellus 776

Leptophidium 793

Leptops 881

Leptorhynchus 366

leptorhynchum 384, 906

LeptoscopidsB 752

leptosomus 249

Lepturus 422

lepturus (Anarrhichas) 782

(Trichiurus) 422

lessonii (Tetrapturus) 909

lesueurianum (Exoglossum) 160

Letharchus 896

leuchtenbergi 366

leuciodus 194, 195

LeuciscinfB 146

leuciscus . 230

leucops (Photogenis) 201

leucopus (Photogenis) 180

leucorhynchus ,. . . 38, 876

Leucos 244, 887

Leucosomus 220, 222

leucostictus 610

Leucus 244,887

Leuresthes 405

Leurynnis 784

lewisi 315

libertatis 269

Limanda 831,834

limandoides 826

limbatus 23,24,61

limi 350

Limia 346, 347

Limnurgus 342

limosa (Myxine) 5

limosus (Pilodictis) 101

(Pimelodus) * 102

lineata (Alosa) 267

(Coryphaena) 973

(Echeneis) 417,970

(Embiotoca) 595

(Liparis) 742,957

(Novacula) 60o

(Sciaena) 529, 575

(Tigoma) 237

(Trigla) 736
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linratus (Achinis) 841

(Amblodon) 5C8

(Cycloptorus) 742

(Dormitator) 632, 944

(Genyouemus) 574

(Grystes) 646

(Labrax) 529

(Liostomns) 575

(Micropogon) 575

(Mngil) 403, 404

(Phthirichthys) 969

(Pleuronectes) 842

(Prionotus) 736

(Koccus) 529

(Squalins) 236

(Trichodon) 627

(Xyrichthys) 605,973

(Zygonectes) 339

lineolata (Cliola) 168

(Mollienesia) 894

(Pelainys) 428

(Poecilia) 347

lineolatum (Etbeostonia) 513

liucolatus (Albumus) 168

(Catonotus) 513

(Louciscns) 168

(Zygonectes) 341

Ling 646,802,909

linsleyi 514

Liocottus 711, 955

liolepis 825

Liomonacanthus 858

Lioiiiscus 85

liopiltis 87

Liopsetta 831

Hot us 131,132

liostemua 206

Liostomus 573

LiparididsB 738

lipaiina 739

Liparis 740

liparis 742

Lipomyzon 132

Lifus 452,914

lirus (Lepomis) 483

(Minnilus) 199

(Nototropis) 200

Litbolepis 92,880

littoralis (Eugomphodus) 28

(Menticirrua) 577, 933

(Odontaspis) 874

(Squalus) 28

(Umbrina) • 577

liturosns 966

lividus (Petromyzon) 8

(Silurus) 105

Liza 403

Lizard-fish 279, 280

Loboti^s 554

Lobotintn 546

lockiiigtoni 621

Log Perch 499

lonchmua 943

longa ( Dasibatis) 66

Longo 317

Page.

Long-eared Snn-fiah 477

lougiceps (Hybopsis) 168

(Sibonia) 241,887

lougicoUis 900

lougimanus 482

lougipinne (Iloloceutrum) 459

loiigipinni.s (Khonibiis) 451

longirostris (Albuinopa) 167

(Catostomus) 126

(Cliola).... 167

(Esox) 374

(Euloptorhamphus) 377

(Heniirhamphus) 377

(Tylosurus) 374, 90i;

longirostrum (Catostomus) - - 124

lougispinis 480

Long-nosed Dace 207

Gar 91

Sucker 127

longulns 473

longus 899

Look-down 439

Lophiidto 844

Lophius 844

lophius 107

Lophobrancbii 381

Lopbolatilus 624

Lopbopsetta 815

lordii 320

loricatus 723

Lota 801

lota (Gadus) 802

louisianie 383, 384, 904, 9U6

lubricum 3

Lucania 342

lucens 213

luciaj 342

lucidus (Coregonus) 301

(Luxilus) 249

(Notemigonus) 249

(Salmo) 301

luciocepa 281

Lucioperca 525

Luciotrutta 304

luciua (Esox) 353

(Ptycbocbilns) 227

ludibunda 177

lugJibris 177

lumbricus 899

Lumpcnus 776

lurapenns 778

Lump-sucker 744

Lumpus 740

lumpus 747

luna (Lampris) 453

(Pomotis) .
480

(Zeus) 453

lunatUH 886

liinulatus 920

lupus (Amiurus) ^ 107

(Anarrhichas) 781

(Ictalurus) 107

(Pimelodus) 107

luteus 885

lutipinnis 190
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Page.

LutjaninsB 546

Lutjanus 547, 921, 971

lutrensis 173, 175

luxatus 132

luxiloides 177

Luxilus 185, 186, 250

lycaodon 3i)8, 309

LycodidsB 783

Lycodalepis 788

Lycodes 785

Lycodopsis 784

lyricus 633, 945

lynx 107

lythrochloris 478

Lythrurus 185, 196

M.

macarellus 433

Macho 403

mackenzii 304

Mackerel Scad 432

Mackinaw Trout 317

luaclura 46, 47

macrocephalum (Etheostoma) 501

inacrocepbalus ( Alvordius) 501

(Gadus) 804

(Guimellus) 767

(Semotilus) 221

macrochilus 128

macrochirus 475

Macrodonophis 359, 897

macrolepidota (Myxostoma) 140

macrolepidotum (Moxostoma) 140

macrolepidotus (Catostomus) 140

(Leuciscus) 223

(Pogonichtliys) 223

niacrophthalmus 544, 971

iiiacrops 927

macropteruni (Exoglo8.sum) 130

macropterus (Centrarchus) . '463

(Labrus) 464

inacrorbynclius 377

macrostoma 177

Macrourus 811

uiacrourus ( AloplaS) 27

Macrozoarcea 784

Macruridae 810

Macrurus 811

macrurus (Ophichtbys) 898

(Oxyodonticbtbys) 898

macularius 330

maculata (Amia) 930

(Eleotris) 632

(Etheostoma) 508

(Hemitremia) 162

(Lophopaetta) 816

(Morone) 483

(Perca) 540, 918

(Sciiena) 632

inaculaticeps '.

492

maculatum (Aulostoma) 390

(Boleosoma) 492

(Cybium) 426

(Cynoscion) 581, 934

Page.
maculatus (Alvordius) 502, 503

(Apogon) 930

(Bodianus) 537

(Bothus) 815

(Clinus) 777

(Cryptacanthodes) 780

(Diodon) 86.3

(Dormitator) 632, 944

(Hadropterus) 502

(Heptranchias) 62

(Holocentrus) 540

(Hypeneus) 56.^^

(Labrus) 581

(Lumpeiius) 777

(Monoprion) 930

(Mullbypeneus) 565

(MuUus) 565

(Nothonotus) 508

(Notorhynchus) 34, 63

(Platypoecilus) 348

(Pleuronectes) 816

(Ebypticus) 543

(Scomber) 426

(Scomberomorus) 426

(Serranus) 540

(Stichaius) 777

(Upeneus) 565

macnlocinctus 615

maculofasciatus 536

maculosa (Lota) 802

maculoseriatus 646

maculostriatus 864

maculoaua fAcipeuser) 87

(Centrarchus) 466

(Centridermicbthys) 718

(Gadus) 802

(Oligocottus) 718

(Paralichthys) 821

(Pimepbales) 159

Mademoiselle 570

maeandricus . . .•. 749

magdalenaj 580

mainensis 394

majalis 332

major (Actinocbir) 741

(Cyclopterus) 741

(Liparis) 741

(Ptychocheilus) 226

Malacantbidte 619, 624

Malacosteus 287

Malasbeganay 568

maliger 673, 674

malleus 26

Mallotus 291, 889

Malma .* 319

malma (Salmo) 319, 320

Maltbffia 850

Malthe 850

Malthida3 849

Mancalias 848

Man-eater Shark 30

Mangrove Snapper 549

manitou . .
.' 500

Manjuari 92

Manta 52
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uian'a 52

luapo (Gobius) 945

niargaritatus 958

luargaiitiis 235

luargarotis 471

niarginata (Uranidoa) C98

maiginatuiii (Ophidiutn) 792

inaiginatus (Biosmius) 796

(Biosniopliycis) 790

(Dmeniatichfhys) 790

(Halias) 796

(Hemirhamphus) 902

(Lepornia) 478

(Noturus) 100

(roniotis) 478

marina (Porca) 052

inaiiuus (^^luiiclithys) Ill

(Esox) 902

(Pctromyzou) 10, 11, 807, 868, 809

(Sebastes) 051

(Silurus) Ill

(Tj-losurus) 902

marmorata ( Pteroplatea) 47

marmoratus (Amiunia) 104

(Auteunarius) 846

(Cottus) 700

(Ciomnobates) 902

(Hcmitripterus) 717

(Pimolotlus) 104

(Khiuichthys) :!07, 885

(Scorpffinichthys) 716

Marsipobranchii 3, 57

Mascalongus 353

Muskallunge 353

luasoni 313

massacbusettensis 857

Maatacembelidae 368

matamoiensis 347

Matbemeg 882

mattowacca 267

7natutinu3 199

raauritii 449

Maurolious 283

inaxillaiis 768

niaxilliugua 160

inaxillosiis (Gnathypops) 942

(Opiathognathus) 943

(Khinicbtbys) 207, 208, 885

maximus 31,61, 875

Mayfisb 332

May Sucker 144

Meda 252

Mcdialuna 562

niediocria 266

inedirostris 86

in(>diterranea (Sarda) 427

mcditcrraucus (Iloplostotbus) 458

(Scomber) 428

inedius ( Anisarchus) 777

(Calamus) 928

(Clinua) 777

(Gramiuateus) 928

(Lumpcnus) 777

(Sticbffius) 777

megacepbalus (Calamus) 926

Pago.

megacepbalus (Cbitonotiis) 099

(Icclus) 66j

Megalocottus 70'i

Megalopiua; 201

Mogalops 261

megalops (Alburnollus) 195

(Alburnus) 195

(Uitrema) 592

(Ennicbtbys) 592

(Minullus) 195

(Pimelodus) 109

(Trycberodon) 247

megalotis 177,478,480

melampterus 309

melanocepbalus 158

melanogaster 823

Melanogrammus 803

melanops (Bryttus) 468

(Calliurus) 407,468

(Catostomus) 135, 130

(Dionda) 157

(Glossoplitcs) 468

(Haplocbilus) 340,894

(Hybognatbus) 157

(Ictbelis) 473

(Lepomis) 473

(Minytrema) 136

(Sebastes) 657, 658

(Sebastodes) 6."8

(Zygonectes) 340, 892

melanopterum 552

melanostictus 828

melanotis (Limamura^ua) 356

(Muraena) 355, 894

m(!lanotns (Catostomus) 159

melanura (Perca) 548, 921

melanurus (Exocoetus) 379, 904

(Lutjauus) 548, 921

(Ocyurus) 548

melas 104

meleagris 208, 885, 880

Meletta 204,200

Melletes 710

Meuidia 406, 908, 969

menidia (Atberiua) 400, 407, 408, 909

( Atberinicbcbys) 407

Meubaden 269

mcnbadeu 270

Menouionce Wbite-lisb 298

meuoiia 335

Menticirrus 570

meridionalis (Amiurus) 100

(Bubalicbthys) 116

(Cottus) C97

(Ictalurus) 100

(Sclerognathus) 116

(Uranidca) 697

merki 300

Merlangus 807

merlangus (Auoplopoma) 650

Merluccio 809

iiK-rluccius (Gadus) 809

Merlucius 808

Merou 539, 650

mertenai 700



1000 INDEX.

mesceus 492

meaogaater 377

Meaogoniatius 471

Meaoprion 547

mesotrema 4C1

metallica. 209

Metopoiiopa 816

Metrogaster 588

mexicanum (Dorosoma) 887

mexicanus (Chatoessus) 888

(Mugil) 403,908

Michigan Herring 301

Grayling 303

Micristius 338,340

Micriatodus 32, 875

microcephalua (Gasterosteus) 395

(Somniosus) 14, 15, 57

Microgadua 805

microlepidotua 151, 152

microlepia 538

microlophua 482

Micrometrua 588, 930

Microperca 522

Micropogon 575

micropogon 212

micropa (Calliurus) 473

(Caulolatilua) 620

(Corvina) 570

(Cottunculua) C88, 952

(Lepomia) 473

(Sparua) 928

Micropterua 484

Micropterys 440

micropterys 203

micropua (Clupea) 263

(Gaateroateua) 394

microatigmiua 900

Microatoma 289,889

microstoma (Cliola) ,
168

(Gasteropelecus) , 289

(Uranidea) 693

Microstomua 838

microatomus (Citharicht hya) 817

(MinnUua) 168

Midshipman 751

milberti (Arius) 110

(Carcharias) 23, 872

(Carcharinus) 22

(Eulamia) 60, 872

milesi 159

MiUer'a Thumb 693,696

milneri (Calamus) 928

(Nocomis) 218, 21

9

(Pagellus) 556

(Sparua) 556, 928

mUnerianua 243

mineopaa 473

miniatum (Peristedium) 732

miniatua (Lepomis) 476

(Sebasticbthys) 664

(Sebastodes) 663

minima (Abeona) 587, 588

Minnilus 185, 200

Minnow 242

Page.

Minomns 124

minor 781

minuta 698

Miuytrema. 135

mirabile (Exoglossum) 205

mirabilis (Clupea) 205

(Gillichtbya) 636

( Phenacobiua) 205

Mlssiaaippi Cat 10«

Miasouri Sucker 121

misanriensia 168, 169

mitchilli (Cottus) 702,955

(Engraulia) 273,888

(Stolephorus) 888

miurus 99

modesta (Cheonda) 242

modestus (Julia) 604

(Oxyjulia) 604

(Pseudojulia) 604

(Squalius) 242

Mojarra 611, 934

Mola 865

mola 80C

Molacanthus 865

molestum 638

Mollienesia 346, 894

mollis 842

Molva 801

molva (Gadus) 801

Molvella 790

Monacanthus 856, 965

monacbus 217

Mongrel White-fish 301

Moniana 163,165,173

Monk-fish 35, 844

Monolene 840

Monoprion 931

monopterygiua (Aspidophoi oides) 724

(Chirus) 642

(Cottus) 725

(Hexagrammus) 642

(Labrax) 642

Monosira 933

montagui 743

montana (Gila) 234

Montana Grayling 303

montanus (Clinostomus) 234

(Squalius) 234

(Thymallus) 303

Moon-eye 259, 260

Moon-fish 439

Moray 355

mordax (Atherina) 293

(Crotalopsia) 359

(Engraulia) 272

(Macrodonophis) 359, 897

(Murffina) 356

(Opbicbthys) 897

(Osmerus) 293

moiinga 805

morio 540,919

Morone 530

Morrhua 804

niorrbua (Gadua) 804
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morrisi 302

Moasbunker 269

Mott<lla ., 790

mouchai ra CIO

Mousc-flsh 845

Moxostotua 132, 130

mucosa ( Liparis) 744

mucosuiu (Xiphiilion) 773

mucosas (Acauthocottus) 703,955

(Lycodalcpis) 788

(Lycodcs) 788

(Neoliparis) 744

(Xipliistcr) 772

mucrouata (Perca) 531

mucronatum (Ophidiuin) 767

mucronatus (Neoconfjer) 360, 900

Mud-cat 101,102

Mud-dab 837

Mud-fish 9),036

raudtish (Fundulus) 33

1

Mud-flsbes 92,350

Mud Minnows. 349,350

MudSun-flsb 409

Muffle-jaw 696

Musil 402

Mugilidic 401

mugiloides 632

muikisi 313

Mullet 239

Mullets 401, 402

MullidsB 564

MuUbypeueus 505

MuUus - - - - 564, 931

multifasciata 334, 335, 891, 892

multifilis 758

multilineata (Pcecilia) 347

multiliueatus (Labrax) 530

multimaculatus (Diodon) 863

Mummichog 336

Mupus 914

Mui Kua 355, 894, 895

Murxnidaj 355

engyschistSB 355

Murxnoides 766

Muroenopsis 359, 969

murinus 475,470

musica 240

Mnsquaw Kiver Wbitc-fisb 299

Mustelus 19, 59, 870

mutatum 492

Myctoplium 281

mykiss 313

Myliobatidfc 49

Myliobatis 50,879,880

Mylochcibis 224

Mylochilus 224

Myloleucus 244, 245, 887

Mylopharodon 225

myops 2«l

Myoxocepbalus 706

Myricht bys 360

Myriolopis 649

Myropbis 899

mystacalis 475

mystiuus 659

Page.

Mystriopbis 358

Myxiue 4

My xiuidae 4

Myzouts 3

Myzopsetta 831

N.

nacroa 230

nainaycu.Hb 317,890

Nano.stoma 509

nanus 272, 888

2farcine 877

naresi 318, 319, 968

nariiiari 50, 879

Nassau Grouper 918

nasus 370

na.suta (Malthe) •. . .

.

850

nasutum (Campostoma) 149

nasutus (Argyrous) 207

(Leuciscus) 207

(Rhinicbthys) 207, 885

natalis 105

Nauclerus 443

naucrateoides 417

Naucrates 443

naucrates (Echeueis) 410

(Leptecbeneis) 417

Nauticbtbys 720

nobrascensis 212

nebulifer (Catostomus) 883

(Labrax) 537

(Paralabrax) 537

(Serranus) 536

nebuliferus (Catostomus) 883

nebulosa (Etbeostoma) 500

(Sciaena) 577

(Umbrina) 577

nobulosus (Acantbolebius) 644

(Centronotus) 768

(Cbiropsis) 044

(Cbirus) 644

(Clinus) 779

(Gastei'osteus) ;t94

(Lycodes) 787

(MenticiiTus) 577, 933

(Pimelodus) 105

(Sebastes) 076

(Sebastodes) 67(i

(Zeus) 456

Needle-fish 374

neglectus 568

Kegrita 537

Nomatognathi 95

NcmicbthyidsB 365

Ncniicbtbys 366

Neodiuus 760

Neoconger 360

ni'Oga:'us 243

neobantoniensis 299

Neoliparis 744

Ncomaenis 549

nepbelus (Lepomis) 475

(Tetrodon) 966

iierka 308

Norophis 382
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Page.

nevisensis 502

iiewberrii (Eucyclogobius) 638

(Fario) 313

(Gobius) 638

(Lepidogobiua; 637

New Light 464

uewmani 497

iiicbolsi 946

iiigellus 159

niger (Ammocoetes) 9, 8G7

(Astronestbes) 288

( Bubalicbtbys) 116

(Chiasmodon) 810

(Conger) 362,363

(Cottus) 707

(Esos) 352

(Gasteroateus) 396

(Gobius) 633

(Malacosteus) 287

(Squalius) 239

Kigger-fish 541

nigra (Astronestbes) 287

(Elacate) 419

(Etbeoatoma) 492

(GUa) 239

(Scisena) - 572

(Tautoga) 599

uigrescens (Corypbajna) 917

(Cycleptus) 120

(Serramis) 916

(Squalius) 242

(Tigoma) 242

nigricans (Acauthuius) 617, 941

(Amiurus) 108

(Camarina) 560

(Catostomus) 130

(Centropristis) 533, 534, 917

(Cba;todou) 941

(Girella) 560

(Huro) 485

(Hylomyzon) 131

(Hypoplectrus) 537,818

(Ictalurus) 882

(Micropterus) 485

(Petromyzon) .11, 868, 869

(Pimelodus) 108

(Plectropoma) 537

nigrilabris 102

nigripinnis (Argyrosomus) 301

(Coregonus) 301

(Rbypticus) 920

uigritas 540,541,920

nigrocinctus 677, 678

uigrofasciata (Hydrargyra) 336

nigrofasciatus^Fundulus) 335

(Hadropterus) 506

nigromaculatus 465

nigromarginata 357

nigrotajniata 164

nigrotaeniatus (Graodus) 164

( Hybognathus) 156, 884

nigrum (Bolcosoma) 492

(Petromyzon) 9

Nine-spiued Stickleback 393

uitida (Moniana) 175

Page.

nitida (Pomotis) 478

nitidus ( Albumus) 202

(Centrarchus) -^ 465

(Salvelinus) 321

nivea 180

niveatus 541

niveiventris 108

nobile. ( Atractoscion) 579

(Cynoscion) 933

nobilior (Esox) 353

nobilis (Conodon) 923

(Johuius) 579

(Gambusia) 346

(Heteraudria) 346

(Perc) 531

(Pomadasy s) 550

Nocomis 211

Komeidse 448

Nomeus 449

norvegica (Perca) 651, 652

norvegicus (Corypbajuoides) 812

(Macrurus) 813

norwegicus (Sebastes) 652

notabilis 211

Notacanthidaj 370

Notacantbus 370, 900

Notarius 110

notata (Atberiua) 408

(Atheriniohthys) 407

(Belone) 373

(Cliola) 177

(Cypriuella) 178

(Dorosoma) 271

(Labrax) 530

(Maltbe) 850

(Menidia) 407,969

notatum (Chirostoma) 408

notatus (Hyborhynchus) 159

(Lepomis) 482

(Minnilus) 159

(Pomotis) 482

(Pimelodus) 109

(Poricbtby.s) 752

(Semotilus) 340

(Tylosurus) 373

(Zygonectes) 339

Notemigonus , 248

Ifothonotus 506

notbum 580,581,934

Notidanidas 62,967

Notidanus 34,62

Notogrammus 776

Notorbynchus 34, 62

notospilotus 690,973

Notropis 185

nottii 341

Noturus 97

Novacula 605

nov8e-anglia3 298

noveboracensis (Exocoetus) 379, 904

(Gasterosteus) 396

(Naucrates) 443

novemlineatus 757

novcmmaculatus 863, 966

nubila (Apocope) 210
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Page.

uubila (Clioln) 107

iiubilus (Alburaops) 167

(Aig vrous) 210

(Centrobleunius) 778

(Lejjtoblennius) 778

(Luiupenus) 778

(Stichajus) 778

uuchalis 155, 156, 157, 968

uuchipLnnis 762

uuecensis 485

Xunib-fishes 38, 39

uummifer 118, 119

nummularis 865

Xurso 15

Kursc-Shaiks 17, 18

mittalli (Exocoetus) 380,381

Xyctophus 282

O.

obesa (Algansea) 245

(Tigoma) 237

obesus (Amiuius) 104

(Biyttus) 470

(Enueacanthus) 470

(Leuciscus) 245

(Leucus) 245

I Ponwtis 470

(Squalius) 237

obliquus 574

oblonga (Chaenopsetta) 823

(Platessa) 823

oblongum (Moxostoma) 134

oblongns (Cyprinus) 132, 134

(Paralichthys) 824

(Pleuroncctes) 823, 824

(Pseudorhombus) 823

Qbolariua 396

obscura (Eulamia) 60

obscurus (Carcbarias) 22, 872, 967

(Carcharinus) 22

(Centrarchus) 485

(Lcpiopomus) 480

(Lepomis) 480

(Pomotis) 480

(Squalus) 22

obtusirostiiH 378

obtusa (Eulamia) 872

obtusus (lUiinicbthys) 208,885

(Squalus) 872

occidentalis (Abramis) 250

(Amia) 94

(CatoatomuO 128

(Chorinemus) 447

(Cougei) 363

(Gas.terosteu8) 393, 447, 973

(Girardinus) 349

(HetciaDdria) 349

(Loucosomus) 250

(Luxilus) 250

' (Monacanthus) 856

(iTotemigonus) 250

(Xoturus) 100, 101

(Oligoplites) 447, 914, 973

(Scombroides) 447

(Toipedo) -'O

Page.

Occauic Bouito 430

oceanica (Anguilla) 363

oceanicus (Conger) 363

(Gobionellus) 636,947

(Gobius) 636

ocella 885

ocellaris (Chaenopsetta) 823

(Fundulus) ..'. 891

(Paralichthys) 972

(Platessa) 822,972

(Pseudorhombus) 822, 972

ocellata (Corvina) 571, 572

(Gymnotborax) 357

(Mura;na) 35G

(Perca) 572

(Raia) 40

(Sciffiua) 571,931

ocellatus (Acauthocottus) 955

(Anarrbichtbys) 782

(Citharichthy s) 964

(Hemirhombus) 964

(Horpetoicbthys) 359

(Hippoglossus) 964

(Murajnoides) 766

(Mur.tnopsis) 359

(Ophichthys) 359

( Zeus) 457

ocellatum (Ophidium) 766

ocellicauda 94

octodecimspinosus 701

oetolilis 413

Octogrammus 641

octograramus 641

octonemus 413

ocuIp tus 479

oculofasciatas 721

Ocyurus 548

Odoutaspididaj 874

Odontaspis 27,874

Odontopyxis 729

ogac (Gadus) 804

OhioShad 266

Ohio Sturgeon 87

Old-wife 574

olidus ( Hypomesus) 294, 295

oligaspis 200

Oligocottus 717

Oligocephalus 514

Oligoplites 447, 913, 973

olisthostoma 934, 935

olivacea (Poecilia) 340

olivaceus (Pimclodus) 109

olivaris 102, 881

olmstedi 492

oiumatus 824

omocyaneus 632

omostigma 963

Oncocottua 704

Oucorhyucbus 304

Oneirodes 848

Onirodea 848

onitia GOO, 936

Onoa 796

Oi)ali 453

Ophichthys 358,969
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Page.

Ophidiida) 792

Ophidium 792, 963

Ophioblennius 756

Ophiodon 646

Ophisurinae 357

Ophisurus 358, 898

ophryas 822, 972

ophthalmicus 475

Opistharthri , 967

Opisthognathidas 942

Opisthognathus 943

Opisthomi 368

Opisthonema 268

Opladclus 101

Oplopoma 64G

Opaopoeodus 240

oquassa , 318,968

Oquassa Trout 318

orbis 747

Orcyuus 428

ordiuatus 642, 643, 949

154

226

782

307

428

, 307

843

173

, 173

595

877

149

843

161

352

, 768

767

734

864

865

151

551

816

211

oreas

oregonensis

tirientalis (Anarrhichas) . .

.

(Oncorhynchus)

.

(Pelamys)

(Salmo)

ornata (Aphoristia)

(Cliola)

(Codoma)

(Embiotoca)

(Kaia)

ornatum (Campostoma)

oinatus (Achirus)

(Cochlognathus) .

.

(Eso.x)

(Gunnellus)

(Muraenoides)

Ornichthys

Ortbagoriscidae

Orthagoiiscus

Orthodon

Orthopristis

Ortbopsetta

oscula (Apocope)

(Corvina)

osculatii

osculus (Argjreus)

osmeiiuus

Osmerus

530

211

156

292

osseus 90, 91, 880

418

66

852

853

484

639

566

580

299

541

osteoohir

osteosticta

Ostraciidse

Ostracium

Oswego Bass

Othonops

Otolithinas

Otolithus

otsego

ouatalibi

ovalis 660, 661

ovatus 442, 912 i

ovinus. 329 i

ovis '. 559

Page.
Oxyjulis 604

Oxylebius C48

oxygeneios 532

oxygeniua 532

Oxylabrax 5:_s

Oxymetopontlnse 949

Oxyodonticbthys ..'. 898

oxyptera 910

Oxyihina 28

oxyrhyncbus (Carcharias) 23

(Isuras) 28, 29, 61, 874, 875

(Acipenser) 80

oxyxirus 91

Oyster-tish 600,750

P.

pachypus (Cottus) 702

paciiicua (Argyreiosus) 440

(Cynicoglossus) 839

(Glyptocepbalus) 839

(Lycodes) 785

(Lycodopsis) 785

(Orcynus) 429

(Salmo) 291,292

(Thaleichthys) 292

(Thynnus) 429

Paddle-fish *. £2

paBtulus 964

Pagellus 556,972

Pagrus 556, 972

pagrus (Sparus) 556,928

Paliuurus 452

Palinurichthy s 452

palladus (Labrus) 480

pallasi (Monacanthus) 865

(Octogrammus) 641

(Pleuronectes) 836

Pallasia 865

pallida (Lepomis) 485

p.allidus (Eupomotis) 482

(Labrax) 531

(Lepomis) 479

(Leucosomns) 221

(Platygobio) 220

(Pomotis) 482,483

(Semotilus) 221

palmipes 7iM, 735

Pammelas 452

pampanus 442

pandionis 564

pandora 235

pantberina (Oplopoma) 646

pnntherinus (Anarrhichas) 781

(Ophiodon) 646

Pantostens 121

papalis 157

papilio ?l(j

papillifer 890

papilliferus 890

papillo.sum 1 37, 138

paradoxus , 687

Paragonus 72!»

Paralabrax 535

Paralepididae 276

Paralepis 277,278
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ParalicMliys 821

Paranthias 973

Parascorpasna 678, 679

parasitictis 363

Paratractus 433, 970

pardalia ,
858

pardus -' 751,958

Parcphippus C13

Parepineplielus 537

Pareqties 573

parietalis 158

parkei 320

Parma 610

parinatus 682

])armifera - 878

Parophrys 831

parovanus 246

pariTB 553

parrii 789

Panotfish 606

])aru (Poniacanthus) 61C

(Stromateus) 914

parva (Lucania) 343, 893

parvipinno (Cynoscion) 580

parvipinnis (Fundulus) 333

parvus (Centridermichthys) 695

(Cottopsis) 695

(Cyprinodon) 343

(Scbastes) 671

pastinaca 47, 48

patatns 603

patris 708

patronus 269

patruelis 345,892,893

paucidcns (Leurynnis) 785

(Lycodopsis) 785

(Oncorhynchus) 309

(Salmo) 309

paucispiiiis 652, 656, 657

pavonaceus 939

paxillus 785

P6che Prfitre 659

peckiauus (Synpnathus) 383

pectinatus (Pristis) 72, 875

pectiniicr 762

pectoralis (Dallia) 351

Pedicnlati 843

Pegador 416

Pelamys 427

pelamys 428, 430

pellucida (Ammocrypta) 489

pellacidum (Etbcostoma) 490

pellucidus (Pleurolepis) 490

(Thyris) 840

Pelodiclithys „ 102

peltastea ( Lepomis) 478

pcltatus r)03

pcninsuho 408,969

l)Cnnatula 926

penaacola> (Ilarenjiula) 268

pent acanthus 459

pepo (Scarus) 606

Pcprilus 450

perarcuatus 832

Perca 523,916

Page.

Percarina

Percesoces

Perch

I

Perches

I Pcrcichthys

Percida)

perciformis

Percilia

Percina

Percinas

pcrcobromns

Pcrconiorphi

Percop.sidai

Percop.sis

pcrfasciatus

peri.scopus

Peristediina)

Peristedion

Peristedium

peiistethus

Permit

Peropu.s

personatus

perspicabilis

perspicillum

perspicuus

Pesca Vermiglia

Pcscadillo del Eey
Pescadito

Pesce-rey

Pctroniyzon 10,

Pctromyzontid»

petrosus (Mugil)

(Serianus)

(Trisotropis)

phalajna

Phalangiste.s

phaleratiis

Phanerodon
Pharyngognatbi

phasganorus

phenas
Phenacobius

philadelphicus

Philypnus 630,

phlebotonms

phlegetbontis

phlox

Phobotor

Pholia

Photogcnis

photogenic

Phoxinus
phoxocephalus

Phthirichthy8

Phycis

Physirulua

physignathus

Physoclisti

Physo.stomi

Pickerel

PicoroUus

picturatus

pictus (Chaunax)

(Chiropais)

397, 401

523, 595

48C

480

480

452,453

488

499

488

202

397

322

322

273, 274

807

732

732

732

731

912

719

415, 909

595

787

159

068

409

235

604

867, 868

6,867

•404

918

918

578

728

353

594, .595

397

900

474

205

973

944, 972

941

244, 887

495

708

760

163, 179

201

242

501

969

798

800

219

367

94

352, 353

352

911

847

645
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pictus (Chirus) 645

(Gymnelis) 789

(Julis) 938

(Oxylebius) G48

(Platyglossus) 938

Picuda 412

picuda (Spbyi'sena) 412

pidiense 138

Pig-foot 681

Pike 226, 351, 352

Perch 525

pilatus 735

Pileoma 499

Pilodictis 101,881

pilosus 862

Pilot-fish 298

Pilot-fishes 430,443

PimelepterinsB 546

Pimelcptenis 560, 972

Pimelode livr6e 100

Pimelometopon 601,602

Pimephales 158

Pin-fish 558

pingeli 713

pinguis 819

pini 733

pinnatus 364

pinniger (Enneacanthus) 471

(Sebastodes) 662

(Scbastichthys) 663

(Sehastosomus) 663

pinnulatus 446, 913

Pipe-^sh 382

piptolepis 183

Pirate Perch 460

piscatorius 844

Pisces 73

pisculentiis 336

Pisodontophis 899, 969

pisonis 631

Pisoodonophis 899

pisquetus 435, 912

pistilliger 708

pituitosus 543

pixanga 920

placitus 157

Placopharynx 142

plagiusa 843

Plagopterinas 148

Plagopterns 253

Plagyodus 275

Pl-iice 831

plana 837

planeri 7

Plargyi-us 185, 250

Platessa 831

platessoides 826

Platichthys 831, 835

Platirostra 83

platorhynchus (Acipenser) 88

platostomus (Lepisosteus) 91

platycephalus (Amiurus) 103

(Cottus) 706

(Megalocottns) 707

(Noturus) 101

I platycephalus (Pimclodus)

Platyglossus

1
Platygohio

I

platyodon 872,

Platypodon

Platj'poecilus

Platyrhina

Platyrhinoidis

platyrhynchus (Minomus)

platyrrhynchus (Pantosteus)

(Scaphirrhynchops)

.platystomns (Lepidosteus)

Platysomatichthys

plebeius (Catostomns)

(Gasterosteus)

( Pantosteus) '.

plehejus (Mustelus)

Plectognathi

Plectospondyli

plectrodon

Plectropoma

pleii

Plesioperca

Pleuracromylon

pleuriticus

Pleurogrammus
Plenrolepis

Pleuronectes

Pleuronectidaj

pleurophthalmus (Antennarius)

Pleuronichthys

pleurostictus

plumbea (Chimajra)

(Dionda)

(Lampetra)

plumbeolus

plunibeum (Zophendum)

plumbeus (AmmoccBtes)

(Carchaiias)

(Ceratichthys)

(Gohio)

(Petromyzon)

(Squalus)

phimieri ( Chaetodon)

(Conodon)

(Diabasis)

(Gerres) ... i 583,

(Labrus)

(Mugil)

(Polydactylus)

(Polynemus)

(Sciicna)

(Scomberomorus)

(ScorpjEna)

(Trichidion)

plumierianus

plutonia

pnoumatophorus

Podothecus

Poecilia

Pcecilichthys

Poeciliinae

Poeciliodes

poecilioides

PcEcilurichthys

Page.

104

602

219

873, 967

967

348

876

876

122, 124

123

88

91

819

122

395

122

870

852

111

958

537, 917

903

505

59, 870

314

641, 949

488

831

813

846

828

713

54

155

8,57

192

155

867

872

219

219

8

872

613

551

971

935, 936

971

403

413

41;;

551

420

680

413

432. 912

878

424, 910

729

S47

514

327

344

347, 894

25.-)
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poecil'inim 141

poeyi (Platyglossus) 938

Pogonias 568

Pogouiclithys 223

Pogostoina 880

polaiia (Blennius) 788

(Boroogadus) 807

(Cottus) 706

(Lycodalcpis) 788

(Lycodes) 788

(Merlangus) 807

Polistotrema 867, 967

politus (Seriphns) r)82

(Tetrodon) 860,861

Pollachius 806

Pollack ..: 806

pollicaris 954

polyacanthocephalus 703

polyactocephalus 765

Polyneniidaj 412

Polynemus 413,969

Polyodon 83

PolyodontidiB 82

Polyprion 532, 916 •

polytrema 657

Pomacanthus 615

Pomacentridaj 609

Pomacentnis 609, 939

Pomadasys 550, 923

Pomatomidfe 447

Pomatomus 448

Pomatopsctta 825

Pomolobua 265

Pomotis 472

pomotis 469

Pomoxys 464

Pompano 441

Pompano (California) 451

ponderoaus 108

Pontinus 678, 679, 951

popei 478

Porbeagle 28

Porcupine-fish 862

porous 681, 951

Porgee 556, 557, 597, 613

PoricLtliys 751, 958

Porocottus 707

Poronotus 450, 451

porosissimus (I'orichthys) 751, 752, 958

porosus (Cottus) 703, 955

(Esox) 352

Potamocottus 695

Potamotrygon 72

potsii 517

powelli 855

prsecisus 774, 775

prffistabilia 268

pretiosua 294, 295

Priacanthidae 544

Pi iacanthus 544

piinceps 625

principis 603

Prionodea 917

Prionodon 22

Prionotus 733, 956

Page.

Pristidif 36

Pristigaatei- 262

Priatiponia 550

Pi'istii)0!natida3 545, 880

Pristipomatinaj 546

Priatia 37,875

privStis -

.

37

Proartliri 967

probatocephalus 559

procne 169

productus (Merlucius) 809

(Gadua) 809

(Merlangus) 809

(Rhiuobatus) 38, 63, 876

prceliaiia 522

profundorum 793, 794

piolixiim 150

promelas 158

Promicrops 541, 920

Proniiciopterus 543

proriger (Clinostomus) .• 232

(Gila) 232

(Leuciacua) 232

(Sebastichtbys) 662

(Sebastodes) 661,950

proserpina 175

Proaopium 297

prosthemius 219

protacanthus 465

proteus 305

Protoporus 203

proximus 805, 80(i

pruinosa b06

Psettichthya 825, 828

paeudoharengus 267

pseudoliispanica 887

Pseudojulis 604

Pseudoi^leuronectes 831, 837

Pseudopriacanthus 545

Pseudorhotnbus 821

Pseudoscarus 606

Pseudosciffina 569

Paeudosebastes 678

Paeudoxipliophorus 344

Pseudupeneus 565

psittaculia (Julia) 937

psittacua 601

Psyclirolutes 686

Payclirolutidie 683

Psychrolutina! 683

Ptersiclis 455

Pterophryne 845

Pteropliryuoides 845, 965

Pteroplatea 46

Ptilichtbya 369

Ptychocbeilus 225

Ptychoatouius 136

Ptyonotus 709

Puffer H59,861

pugettensis 692

pngetti 395

pulchella (Liparis) 741

(Mouiana) 175

(Tigoma) 238

pulcbellus (Astatichtbys) 518
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pulchellus (Chilonemus) 222

(Engraulis) 273

(Haplocbilus) 340

(Leuciscus) 222

(Lencosomua) 222

(Oligocephalus) 517

(Squalius) 238

(Zygonectes) 340

pulcher (Labrus) 602

(Pimelometopon) 602

(Seniicossyphus) 602

(Squalius) 236

(Trocliocopus) 936

pulchra (Hirpe) 602

(Tigoma) 236

pullum (ChoBclrostorna) 149

pullus (Amiui us) 104

(Monacanthus) 858

(Pimelodus) 104

pulverulentus 245

Pumpkin-seed 482

punctata (Gambuaia) 344

(Girella) 560

(Lamna) 29,875

(Perca) 541, 571

(Sciaena) 570, 931, 932, 933

(Trigia) 734

pnnctatum (Myctopbura) 281

pnnctatus (Aprionodon) 24, 874

(Blennius) 758, 775

(Bodiamis) 919

(Bryttus) 476

(Caranx) 432

(Carcharias) 24

(Decapterus) 432,912

(Enneacentrus) 541

(Epinephelus) 541

(Holocentrus) 918,920

(Ictalurus) 108,882

(Isestbes) 758

(Lepomis) 476

(Micristodus) 32,875

(Myrophis) 900

(Osmerus) 294

(Phycis) 798

(Prionotus) 734,956

(Silurus) 109

(Squalus) 24,874

(Sticbaeus) 775

pnncticulatus (Apogonicbthys) 931

pnnctifer (Crotalopsis) 359, 897

(Hybognatbua) 884

(Opbicbthys; 358

punctipinne (Sipbostoma) 385, 905

punctipinuis (Ayresia) 612

(Chromis) 611,939

(Derniatostetbus) 385

punctulata (Corypbana) 454, 914

(Microperca) 523

(Uranidea) 696

puuetulatna (Calliurus) 485

(Lanipugus) 454, 914

(Minniliis) 198

(Nothonotus) 516

(Pimelodna) 102

Page.

punctulatus (Poecilicbtbys) 516

(Potamocottus) 690

pungitius 393

puniceus 155

purpurascens (Lepomis) 480

purpuratus ^Salmo) 313, 314, 315

purpurea (Tigoma) 238

puipurescens (Anoplarchus) 771

pui-pureus (Merlangus) 807

(Squalius) 2.38

putnami 498, 837

pygmasa (Umbra) 350

pygmsBus (Gadus) 807

(Gasterosteus) 394

(Leuciscus) 350

Pygosteus 393

pyrrbomelas (Cliola) 184

Q-

quadracus 396

quadratus 613

quadricome (Ostracium) 854

quadricornis (Agonus) 723

(Aspidopborus) 723

(Cottus) 704

(Hypsagonus) 7:;2

(Oncocottus) 705

(Ostracion) 854

quadrifasciatus 757

quadrifilis (Cottus) 707,708

quadiilateralis (Coregonua) 298

quadrilineatum (Haemulon) 554

quadriloba 51

quadrimaculatus 863

quadriseiiatus 691

quadrituberculatus 829, 836

quadrocellatus 824, 825

Quaesilabia 143

quatuordecemlaminatus 417

Queen-fiah 582

quiescens 699

Quill-back 120

quinnat 307

quinquecinctus 616

E.

Eabbit-fish 863

Rabbit-moutli Sucker 144

radians (Scarus) 939

radiata (Raia) 41

radiatus (Cboerojulis) 603

(Platyglossus) 603, 973

(Sparaa) 60.3,973

raflneaquei 88

Eaia 39, 877, 878

Raise 36

RaiidiB 39,876

Rainbow Darter 514, 517

Rainbow Trout 312

Raja 40

laji 915

ranula 742

Ranzania 966

rapax 226

Rascacio 678, 680
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rascacio 681

R;isciera 663

Rasher 663

rabtielliger 671 , C72

Rat-fish 5'i

Rat-tail 811

raveneli 352

Ray 36,39

Razor-fish 605

RtdBaas 571

Red-eye - 466, 473

Red-eyed Bream 468

Red Fall-fish 189

Red-fln 186

Red-fish 196,308,602,651,931

Red Grouper 540

Rod Gurnard 733

Red Horse 136,140,571

153

553

114

572

549

319

426

Red Minnow
Red-month
Red-mouth Buffalo-flsh.

Red Roncador

Red Snapper

Red-spotted Trout

regale (Cybium)

(Cynoscion) 581,934

regalis ( Enchelyopus) 798

(Johnius) 581

(Otolitlius) 581

(Phycis) 798

(Scomber) 426

(Scomberomonis) 426

regius (Blennius) 798

(Hybognathus) 156

(Phycis) 798

Reina 669

reinhardi (Careproctus) 740, 957

(Liparis) 740, 957

reinhardti (Coiynolophns) 849

(Him;intolo))hus) 849

(Motclla) 797

(Onos) 797

Reinhardtius 819

Remora 416,417,909

remora 417,909

Remoropsis 417

Reniceps 25, 874

reticulata (Spatularia) 84

reticulatus (Bryttns) 476

(Chilooiycterus) 966

(Esox) 353

(Gobiesox) 749

(Halieutichthys) 851

(Lepadogaster) 744

(Lycodes) 787

(Pseudoxipliopliorus) 344

(Trygon) 72

retifer (Scyllioiiiin\is) 869

retifera (Muntna) 894

retiferum (Scyllium) 870

retropinnis 126 1

Rhacocliilus 596
j

Rhampbdcoltina; 684

Rhaniphocottus 721

Rheocrypta 497
'

Bull. Xat. Mus. Xo. IG 01

Page.

rhessodon 749

Rhiua 35

rhiua (Raia) 43

Rhina! 967

Rhinichthys 206,884

rhiniclithyoidea 210

Rhinobatidro 37,876

Rbinobatus 37, 63

Rliinodontid;B 31, 875

Rhiuoneinus 796, 797

Rhiuoptera 51

Rhinoscion 573

Rhinotriacis 20, 59, 60, 870

rhodocliloris 667, 668

rhodorus 686

rhodotenis 592

rhomaleus 240,886

rbomljeus 934

Rhombochirus 417

rhomboides 558

Rhomboplites 54d

Rhombus 450, 451, 81

5

rhothea (TJranidea) 953

rhotheus (Semotilus) 222

rhynchsus 87

Rhynchichthys 459

Rhypticina} 528

Rbypticus 54".

ricei 694, 953

richardi (Caranx) 437

(Hemirhamphus) 376

(Salrao) 309

richardsoui (Coregonus) 299

(Corviua) 508

(Cottus) , 697

(Eutychelithus) 568

(Rhamphocottus) 722

(Trachidermus) 695

(Uranidea) 696, 697, 953

Richardsonius 251,884

Ringed Percli 524

ringens (Engraulis) 272

(Stolepliorus) 272

(Sudis) 277

Rio Grande Trout 314

rissoi (Trachurus) 911

RiverChub 212

rivoliana (Seriola) 444

Roach 244

Robalo 528

robusta (Gila) 228

robustus (Clypeocottus) 711

(Iclithiehnus) 109

(Leuciscus) 228

I (Mylopharodon) 225

Roccua 528

rochei 425,911

Rock 529

RockBasa 400,535

Rock-cod 652

Rock-fish 332, 499, 529, 650, 652

llDckling '^6

Rock Salmon 444,913

Rock Trout 641,645

Rocky Mountain White-fish 297
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Page.
Eoncador 572, 574, 928

roncndor (TJmbrina) 576

Konchil 619,0-23

rondeleti (Carcharodon) 30, 61, 875

(Esocoetus) 904

(Scomberesox) 375

rosaceus (Cymatogaster) 590

(Micrometnis) 589

(Sebastes) 663, 667

(Sebastodes) 663,660

rosse 376

roseus (Blennius) 706

(Centronotus) 766

(GunneUops) 766

(Luxilus) 189

(Minniliis) 189

Eose-fish 651

rossi (Lycodes) 787

(Salvelinus) 321

(Salmo) 321

rostrata (Anguilla) 361

(Muiaena) 361

(Plates-sa) 834

rostratus (Agonus) 726

(Alepocepbalus) 257

(Bracbyopsis) 726

(Heterosticbus) 764, 962

(Loptagoniis) 955

rotbrocki 776

rotunda 865, 866

rotundatum 289

Eound-flsb 298

Eoiind Honing 263

Eound Robin 432

Eoiissette 58

rtibellus 202

ruber 665

ruberrimus 766

rubicunda (Parma) 610

rubicundus (Acipenser) 87

( Glypbisodon) 610

( Hypsypops) 610

(Pomacentrus) 610

rnbricauda 477

rubricroceus 189, 190

rubrifrons (Alburnellus) 203

(Albumus) 203

(Ceraticbtbya) 214

(Leuciscus) 203

(Minnilus) 202

(l^ocomis) 215

(Notropis) 203

(Zygonectes) 338

rubripinna (Cliola) 884

(Cyprinella) .- 884

rubripinnis (Minnilus) 198

rubrivinctns 609

Eudder-flsh 445,452

rufa (Harpe) 601

rufiliueatus 508

rufus (Bodianus) 602

(Cossypbus) 602

(Labrax) 531

rufas (Labrus) 602

rugosus J 836

Page.
rnpertianus 87

rupestris (Anibloplites) 466

(Boilianus) 466, 467

(Coryphffina) 811

(Corypbrenoides) 812

(Labrus) .599

(Macrurus) 811

(Xiphister) 773

rutila 175

S.

sabina 49, 68, 879

Sabre-fisb 910

saburras 958

SaccopharyngidiB 365

Saccopbarynx 365

Sacramento Perch 466

Salmon 306

Sturgeon 86

Sadina 265

sagax (Clupea) 265

sagitta 639,640

saida 807

Sail-tish 120, 421

Sailor's Cboice 551

saira 375

Salar 309,312

salar 309

sallffii 164

Salmo 309

Salmon 288,309,312,525

salmonea (Perca) 526

salmoneum (Stizostedium) 525

salmoides 484, 485

salmoneus (Esox) 352, 894

(Scombrocottus) 650

Salmonidae 288

Salmon-killer 396

aalmonoides 485

Salmon-Trout 313

Salmon-Trout of the Columbia 314

saltator 448,914

saltatiix 448,914

saludana 170

Salvelinus 316,318

sanctaj-crucis 938

SandEel 414

Sand-dab 834

Sand Darter 488,489

Sand-fish 626,627

Sand-flounder 815

Sand Launce 414,415

Sandpiko 280,526

Sand-shark 27

sanguifluus 507

sanguineus 770

sanguinolentus (Oncorhynchus) 308

(Pomotis) 478

(Salmo) 308

sapidissima (Alosa)» 268

(Clupea) 267

sapidissimus (Coregonus) 299

Sarcidium 205

Sarda 427

sarda (Pelamys) 428
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Page.

Sardine 2C6

Sardinia S87

Sargo 551, 9:i0

S'irgus 557

Sirothrodus 014

Sarpo 750

satiricns 7C1

saturna 572, 573

Sanger 526

Saurel 431,432

Saurina 279

Saurus 279

saurus ( Elops) 261, 968

(Oligoplites) 973

(Scomberosox) 375

(Trachurus) 432, 9r2

Saury 374

Saw-fish 36,37

Saw-kwey 306

saxatifis (Ch.Ttodon) 611

(Glyphidodon) 611,939

(Ptecilichthys) 515

(Pora.'iceutrus) 611

saxicola 837

sayauus 460, 461

sayi 48,69,879

Sayris 347

scaber 644, 949

scabriceps 194

Scad 432

Scamp 538

Scaphirhynclius 88

Scaphirrhyncbops 88

scaphinrus 943

Scaiinaj 598

Scams 607,938

Scatophagus 073

scppticus 200

Schilbeodes 98

schuipili 858

scbranki 925

Schuylkill Cat 104

sciadicus 342

Sciaena 569,931

SciffinidiB 566

Sciajninaj 566

Scia'nops 571

scitulus 956

Sclcrodcrnii 853

Sclerognat bus 117, 883

Scoliodon 24,60

scolopaceus 366

scolopax 388

Scomber 422

scomber 424

Scombereaocidae 371

Scomberosox 374

Scomboromorus 425

ScombridiO 422

Scombro<ottus 649

Sconibroides 446, 913

Scombroidinse 431

scombrns 424, 911

ScopelidiB 275, 279

Scopelus 281

Page.

Scophthalmjis 815

8C0])iferum 205

Scorpffiua C78, 950, 951, 952

Scorpa;nichthy8 716

Scori)a'nidai 650

scorj)ioides 702

Scorpion 079

Scorpis 5()2

scorpius 702

sconleri 304, 305, 308

scri])ta 859

scrutator (Belone) 374

(Ist'Hthes) 960

Seulpin 679, 682, 702

Scup 557

Scupi)ang 557

acutellatus 375

scuticaiis 358

acylla 108

ScylliidiB 57,58

Scylliorbinua 58, 869

Scyllium 58,809

Scymnidaj 13

Scyris 438

Scytalina 790

Sea Bass 526,5.32

Sea-bat 850

Sea Catfish 109, 110, 111

Devil 52

Horse 386

Poacher 728

Raven 685

Robin 733

Trout 579,580

Snail 738

Sebastapistes 678

S(^bastes 651

Sebastichthys 652, 055, 670

Sebastodes 6.52, 6.53, 656. 9.50

Sebastonius 652, 654, 664

Hebastoplus 652

Sebiisl osomus 652, 654, 657

.sectatrix 561

secundodorsalis 429

segalieusis 723

Sehicbe 31

Selachians 12

Sehicbii 12

Sehichostmi 82

Selar 433,434

Selene 439

sclene (Carpiodes) 120

(Luxihis) 188

(Minnilus) 188

selenops 260

semicinctus 603, 604

semil'asciata (Etheostonia) 500

semilasciatuni (Pileoma) 500

seniifasciatns (Triads) 20

.scniiiKilis 3,34

seniinu.la (Gila) 230

scniinndu.s (Lycodes) 787

.scnii.scabra 095

S<-niotilu3 220

senilis 346,894
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Page.

Senorita 604

senticosa 8",1

Serena 157

Sergeant-flsh 909

Seiiola 444, 912, 913

Seriolichthys 44C

Serlphus 582

serpentinus 778, 779

serra 276

SerraDidje 526

Serraninae 527

Serrano 534

Serranns 532, 916, 917

serrata (Fistularia) 390

serratum (Hsemulon) 924

serratus (Gasterosteus) 396

serriceps 676, 677

Seserinus 914

aessilicauda 840

setapinnis (Zens) 440

Setarches 682

setifer 857

setipinnis 440

sexraaculatua 863

Shad ."

267

Shad Waiter 298

Sharks 12

Sheepshead 558, 567

Shiner 185, 186, 232, 248, 250, 587

Shovel-head Shark.. 25

Shovel-nose 27

Shovel-nosed Shark 62

Sturgeon 88

shumardi (Albuniops) 193

(Hadropterus) 499

(Imostoma) 498

(Minnilus) 192

sialis 98

Siboma 230, 239

sicculus 406

Sidera 969

siderium I54, 155

Sierra 427

signatus 623

signifer (Bry*;tas) 478

(Coregonus)

(Salmo) 303

(Stypodon) 224

(Thymallus) 302, 303

Siluridas 96

Silus 295

Silver Chnb 222

Eel 910

Silver-fin 163, 179

Silver Perch 570

Salmon 307

Trout 316

Silversides 404
sima 170

Simcnchelys 363

similis (Ampbistichus) 593

(Fiindulus) 333, 891

(Hydrargyra) 333

simillimus 451

simotera 496

Page.
simp.soni 109
simulans (Euneacanthua) 470

(Heniioplites) 471

(Sebastosomus) 658
simus (Alburnellus) 170

(Rhinichthys) 885, 886

Siphagonus 725

Siphostoma 382, 904, 905, 906

siscowet .317, 318

Skate 39, 40

Skim-back. 120

Skip-jack 266,406,432,443

Skipper 375

Skittle Dog 16

Skowitz 307

Sleeper 631, 632

Sleeper-shark 13, 14

Sleepmarken 5

sloani 284, 285

Small-mouthed Black Basa ; 485

Smaragdus 635

Smelt 292, 293

smiridus 809

smithii (Carcharodon) 875

(Cyprinus) 260

Smooth Hound 19

Snapper 547, 651

Snipe Eel 365

Snipe-fish 388

Snooks 909

Soap-tish 543

aocius 195

Soft-rayed fishes 94

sogo 459

Soldier-fish 517

Sole 841

Solenoatomatlclffi 381

solis 477, 478

Somnio.su8 14, 57

somnolenta 632

sonoriensis 349

soporator 633, 634, 944

snrdidus 817

Southern Porgee 929

spadicea 155

spallanzani 28, 29, 874, 875

Spanish Flag 669

Mackerel 426, 910

Porgy 939

Sardine 887

Sparada 588, 590

Spai id je 545, 880

Sparine 546

Sparisoma 938

sparoides 465

Sparus 555, 925, 972

spathula (Polyodon) 83, 84

(Squalus) 84

spatula (Lepisosteus) 92

Spat ula ria 83

Spawn-eater 171

Spear-fish 120, 420

speciosa (Gambnsia) 346, 894

speciosus (Pomotis) 480, 482

(SemQtUua) 221
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speciosus (Trachichthys) 458

Speck 495

Speckled Trout 320

spectabilis (Ptecilichthys) 518

(Salmo) 320

(Salvelinus) 320

apectrnm 294

spectruncula 166,167

spelccus 324

spengleri 861

spet 411

Sphagebrinchus 358

Spliyi'iBna 410

spbyraina (Esox) 410, 411

Bphyisenaruni 970

Spliynenidaj 410

Spliyrna 26, 874

SpliymidnB 25

spillinani 506

spilonotus 857

spilopterus (Citharichthys) 817

(Lenciscus) i7D

(Photogenis) 179

spilota 694, 953, 954

spilurus 314

Spinacidie 15

spinarella 738,957

spiuicephalum 149

spinosissimiis 727

spiuosus (Calycilepidotus) 715

(Cycloptei-us) 746

(Echinorhiuus) 14

(Eumicrotremus) 745, 957

(Hemilepidotus) 714

(Squalus) 14

Spiny Eels 308

Spiny-rayed fishes 397

Split-tail 223

Split-mouth Sucker 144

Spoon-bill Cat 83

Spot 574

Sprat 274

Spratella 204

Spratelloide8 263

Squali 12, 967

sciualidiia (Scarus) 938

squalipeta 909

Squalius 230

Squalus 10

squamatua 241

equamiceps 514

sqnamilcntus (Ceratichthys) 218

(Couesius) 218

(I'aralichthys) 823

Sqnamipinncs C13, 014

squamipinnis (Gerres) 935

Squatina 35

squatina 35

Squatinida) 35, 967

Squeteague 581

SquirrelliHh 457, 459, 534

Squirrel Hake 799

stagnalis 321

Star-gazers 027

Bteamsi (Ulennius) 961

Page.

stearnsi (Corvina) 572

(Lutjanus) 549, 921, 922

(Roncador) 572

(Sciffina) 572

(Scorpajna) 951

(Seriola) 445,913

Stoel-head 313,314

stegopbthalnius 723

steliaris 58

stellatus (Fario) 315

(Salino) 315

(Platichthys) 836

(Pleurouectes) 835

steUeri (Cyclopterichtbys) 745

(Cycloi>tonis) 745

(Tricbod(in) 027

stellifer (Bodianus) 509

(Fuudul us) 337

stellifera (Corvina) 570

(Scia^na) 509, 931

(Xenisma) 3J7

Stelliforus 569

stoUulata 44

Stenodus 304

Stonotonms 557,929,973

Stepbanolei)is ^ 856

stephanopbrys 736

Stereolepia 531

Sterletus 85

sterletns 216

SternoptycbiduB 283

stevensi 291,292

Sticbasus 775

Sticbaiidce 754

Stickleback 392,395,396

stigma 789

stigmata (TJlocentra) 495

stignijeus (Citharicbtliys) 965

stigmaticus (Ceratichthys) 212

(Gobionellus) 947

(Smaragdiis) 947

stigmatura (Cliola) 182

(Codoma) 182

stigmaturus (Gobias) 946

(Photogenis) 182

StiU)0 248

Stilliius 250

stilbius 201

Stingaroe. 47

Sting Kays 45,47

Stizostedion 525

Stizostedium 525,910

Stoasodon 879

Stolephorus 272,888

Stondas 286

stomias (Athcreatbes) 820

(Platysoniatichthys) 821

(Salmo) 316

(Trisotropis) 918,072

Stoniiatidto 285

Stoniodim 809

Stone bass.' 532

Stone-cat ' 97, 100

Stone-lugger 130,149

Stone Koller 130,148,149
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Stone-toter 160

storeri (Leiiciscus) 221

(Scomberesox) 37a

storeriana 170, 171

storeiius 405

St outi 6, 57, 867

stmniinea 167, 168

Strawberry Bass 465

striatua (Anthias) 919

(Epiuephelus) 918

(Koccus) 528

iSerranus) 919

sti igatns 736

Striped Basa 529

MuUet 403

StromatcidaB 449

Sti oniateus 450

stronii 813

strumosus 749, 957

Stud-fish 337

Sturgeon 82, 84

sturii) 85

stylifer 907

Stypodon 223

suavis 176, 177

subbifurcatus ^ 776

subligarius 535,917

subteriaueus 325

sucetta 132, 1 33, 134

Sucker 112,124,578

sucklii 17

Sudis 277

sueuri 455, 914

suillus 601

sajef 766

Sukkegli Salmon 308

suniDulentua 632

Sun-fish.... 453,462,472,482,865

Sunny 482

superciliosus (Aspidophorus) 723

(Hexagrammus) 644

(Hyborhynchus) 160

(Labrax) 644

Surf-fish 585, 592, 594, 595

Surf Smelt 294

Whiting 577, 933

Surgeon 016

Surgeon-fish 617

suriuamensia 555

surniuletus 565

Surmullet 564, 565

sutor 439

swamjjinus 332

swaui 729

Swell-shark 59

Swell-toad 861,863

Swingle-tail 27

Sword-fl.sh 420

Bymmetricus (Caranx) 432, 911

(Ceratichthys) 213

(Lepomis) 473

(Leucosomus) 213

(Pogonichthys) 213

(Trachurus) 432

Symmetrurus 222

Page.

synagris 922

Sy naijhobranchidcB 364

Synaphobranchua 364

Synentognathi 371

Syngnathidaj 382

Syngnathua 382

Synodus ^ 279,280,889

Synhina 63, 876

sj'rtensium 295

T.

tabaccaria 389

taenia (Blennius) 700

(Clinostomus) 234

(Murtenoides 766

(Squalius) ~ 234

tseniatus 552

taniopa 919

tfeniopterus 704

Tjeniotoca 594

tahoeuaia 127

Tailor Herring 266

Tambor 860

tapdisma 309

Tarpum 261,262

tau 750,751

Tauridea 694

taurocephala 166

Tautog - 600,936

Tautoga 599,936

tautoga .599

Tautogolabrus 599

taylori 793

tchawytcha 307,890

telescopua 201

Teleates 230

Telipomis 473

temmineki 586, 594

Temnistia 714

Temuodon 448

tenellua 340

teuuia (Atherinopsis) , 405,406

(Gadus) 799

(Leuresthes) 405

(Phycia) 799

teres (Alosa) 263

(Catostomua) 130

(Coecula) 897

(Cyprinua) 130

(Etrumeus) 263

(Sphagebranchus) 897

Teretulua 136

teretulus 205

tergisus 260

terriJe-novfE 24, 25

tessellata (Etheostoma) 509

Tessellated Darter 492

tessellatum (Boleosoma) 492

(Nanostoma) 511

tessellatus (Hadropterus) 511

(Notbonotus) 509

testudineus '--. 861

Tetard C31

Tetragonopterua 255

Totragouoptrus 614



INDEX. 1015

rage.

tetrapturorum 418

Tetrapturus 420

Tetrodon 8G0, 9G0

Tetrodontidje S'.g

Teuthydida) CIG, 880

texana (Anguilla) 361

(Cypriiii'lla) 178

texensis ( Dionda) 157

(Cynoscion) 581

thalassimim (Moxostoma) 139

(Nano8toma) 511

thalasainua (Lcpidogobiiis) *. 947

(Nothoiiotus) 511

(Otolitlins) 581

(Ptyehostomus) 139

Tlialeichthys 291

thaleichthys 292

tbazard 911

tbompsoni (Carpiodes) 119

(Ictiol)us) 883

(Triglopsis) 709,710

thoreanianus 221

'Aircad-flii 412

Throad-Csh 438

Thread Hcrrins 268

Thresher Shark 26,27

thrissa 268, 269

thrissoides 262, 887

Thunder-pumper 567

thunniiia 430

Thymallus 302

thymallus 302

Thynnichthy.s 429

Thynnus 428, 429

thynnus 429

Thyris 840

Tiaroga 163

tiburo 25,26,874

Tiger Sharks 21

Tigoma 230, 233

tigrinus (Galeocerdo) 21,60

(Myrichthys) 360

Tile-fish 624

Tilesia 804

tilesii 715

timi)anogeusia 106

tiniucu 902

tinrellu.s 245

Tiphle 3S2

Tirodon 968

Toad-fish 750,845

Tobacco.box 40

tobianus 414, 415, 909

Toguc 317

toma 317

Tom-cod 805, 806

tom-cod 806

tomcodna 806

Toothed Herring 260

Top Minnow 338

Tope 21

Torpedinidaj 38

Torpedo 38,39,876,877

torpedo (Eaia) 38

torvus 688

rage.

Totor 130

tosotes 596

Trachinidm 623, 624, 627, 628, 880

Trachiuocephalus 281

Traehurops 433, 970

Trachurus 431,911

trachurua (Caranx) 432, 911

(Cottiia) 715

(Gasterosteus) 395, 396

(Ilemilepidotus) 715

(Scomber) 432,912

(Trachurua) 432,912

Trarhynotus 441

Trachypterida; • 017

Tracliypterus 618

tractus » 941

tranquebar 724

transmonlanus (Acipcnser) 86

(Rhinichtbys 207,885

traski 587

Tree-fish 076

triaciiuthus 451

Triacis 20, 870

tribulus 735

Trichidiou 413

Trichiuridas 421, 910

Trichiurua 422

trichocephalus 862

Triehodiodon 862

Trichodon 627

trichodon 627

Trichodontidaj 626, 880

trichroistia 181

tricolor (ChiL'todon) 615

(Ilolacanfhus) 941

(Poniacanthus) "941

(Thymallus) 303

tricuspis 708, 709

tridentatus 7, 8, 57, 807, 868

tridigitatus 753

trifurc ua 534, 917, 973

Trigger fi.gh 854

Trigla V 733,956

Triglidto 640,651,731,880

Tiigh)p9 712

Triglopsis 709

trigommi 853

trigranmius 644

Triloburus 534

trilobua 720

triqueter 9GG

triquetrum 965

trisorialia 359, 897, 898

triseriatus 04, 65, 876

Trisotropis 537, 918, 919, 971

tris])iuosa (Corviua) 570,931

f rispinosus (Oddntojiyxis) 729

tristtcchiis yo

trivittatus 554

Trochoeopus 001, 930

tropica (Echeneia) 970

tropicus (Atractosteus) 92

Trout Perch 322

trowbridgii (Abeoua) 588

(Homalopomus) 809
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Trumpet-fish..... 388,389

truncata (Belone) 374

truncatus (Orthagoriscus) 967

(Ranzania) 966

(Salmo) 313,314

(Tetrodon) 967

Trnnk-fish 852

Tryclierodon 247

Trygon 47,879

TrygonidsB 45

Trygonorliina 876

tsuppitcli 308, 315, 316

tschawytsolia 890

tuberculatua 48, 49, 66, 879

tildes 320

tuditana 165, 166

Tullibee 301

tullibee 301,302

tumidus 118,119,883

Tuna 428

tunicata 741, 742

Tunnies 428, 429

Tunny 429

Turbot 815,830

turgidus 861, 862

turner! 788

Tyee Salmon 306

Tylosunis 372,901

Tyntlastes 639

Typlilicbthys 324

Typhlogobius 639

typicus 187

tyrannus (Alo.sa) 267

(Anguilla) 361

(Brevoortia) 269

(Clupea) 270

U.

TJlocentra 494

Umbla 816

TJmbra 350

umbra 569

umbratili.s 200

Umbrida? 349

TJmbrina > 575

umbrosa (Cliola) 176

(Cyprinella) 176

(Lcpidopsctta) 832

nmbrosus (Esox) 352, 894

(Platichthys) 834

(Pletironectes) 831

(Sebastichtbys) 950

(Sebastodes) 950

nncinatus 693

imdecimalis 528

undulata (TJmbrina) 576

undulatu.s (Menticirrus) 578,932,933

(ISIicropogon) 575

nnicolor (Ammocoetes) 868

(Bryttus) 477

nnicornis 818

unifasciatus 376

unimaculatus (Argyreiosus) 440

(Clinus) , 775

(Stichieus) 775

Page.
uninotatus 922

TJpeneus 565

TJpselonpborus 628

TJranidea 693,953,954,955

uranopa (Phenacobius) 206

TJranoscopidaj 627

uranoscopua (Mancalias) 848

uranoscopus 848

Urolophus 4G

TJronectes 789

Uropbycis. 798

Uropsetta 821

urns 116,883

ustus (Calliodon) 606

Utah 315

Y.

vacca 597

vagrans 407, 908, 969

vabli 786, 787

Vaillantia.
, 493

Tampyrus 53

vandoisulus 232

variabilis ( Acanthocottus) 703

(Perca) 659,950

(Sebastes) 659

Tariatum (Etheostoma) 503

variatus (Alvordius) 503

(Poccilicbtbys) 518

variegatus (Cyprinodon) 329,890

(Limnuigus) 343

velatum 138

veliana 405

Tclifer (Carpiodes) 120

( Ictiobus) 120

(Letharchus) 896

velox 166

ventralis 708

ventricosa (Apocope) 211

(Temnistia) 715

ventricosus (Blepsias) 715

(Ceratichtbys) 211

(Cyclopterichthys) 745

(Cyclopterus) 745

ventriosus (Scylliorbinus) 59,869

venusta (Cliola) 178

(Cyprinella) 178

(Liraia) 343

(Lucania) 343,893

vermicularis (Sparus) 922

vermiculatus (Xyrichtbys) 605,973

vernalis (Clupea) 267

(Gobio) 214

(Pomolobus) 267

(Scomber) 424

verrilli 786

verrucosus (Brachyopsis) 726

(Cottus) 707

(Leptagonus) 955

versicolor (Abra'mi.s) 250

(Argyrops) 929

(Labrus) 929

(Stenotomus) 929

verticalis 829

verus 875
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• rage.

•ves))*-! tilio ( Ilulorhinus) 51

(Mahhe) 850

(Rhinoptera) 51

vetulus (Balistes) 855

(Parophrys) 832

( Pleuionectes) . . ^ 831

vi'xillari' (Hol<>o80ina) 493

vexillaris G72, 673

vheeleri 697

Vieja Mug«i- 938

vigilax 169

vigilis 971

villosa (Clupea) 291

villosiis (Cottus) : 6S6

(Mallotus) 291

vinctipes .1 •")10

viola 800

violaceum (Ditrema) 580, 936

violat'fus (Apodiclithys) 774

(Cebedichth.vs) 774, 962

Vipti-iish 284

virens 806

virescens (Apodichthya) 770

(Pantosteus) 124

virgatulus 9r)7

virgatus (Delolepis) 779

(Poecilichthys) .">15

virginalis 315

virginicum (Pristipoma) 552

virginicus (Anisotremus) 552

(Pomadasys) 552, 923

(Sparus) 552

vii'gmianus (Acanthocottus) 701

viiido (Ophidiuni) 789

viridis (Centrarchus) 468

(Centropomus) 528

(Chaenobryttus) 468

(Esox) 92,880

(Gymnelis) 789

(Lepidosteus) 92

virideacens (Syngnathus) 383

(Osmerus) 293

viscosa 698

vitiea (loa) 490

(Perca) 525

vititmm (Stizostediom) 525

viti'cua (PoBciUchthys) 491

vitfata (Argyrotjenia) 415,909

(Cliola) 172

(Clupea) 273

(Codoma) 172,173

(Ucmitremia) 102

(Lepidouieda) '.

.

252

vittat lis ( Aiumodytes) 415

(Engniulis) 273, 888

(Esox) 352,894

Viuva 660

vivax ( Amniocrypta) 169. 970

(Cliola) 169

viviparns (i52

Volador 378, 738

volitans (Cepbalacanthus) 957

(Dactylopterus) 738

(Exoccetns) 378

(Trigla) 738

Page.
volucella 168

Voraer 439,440

vomer 439, 440

vomciiniis 781

vorax 229

vulgaris (Acantbia.s) 17

(Aiuiurus) 105

(Anguilla) 361

(Auxis) 425

(Btlonc) 372

(Brosinius) 803

(Carcliarias) 873

(Carcbarinus) 873

(Conger) 363

(Hippoglossus) 819

(Liparis) 742

(Lota) 802

(Merhicius) 809

(Molva) 801

(Mustelus) 19, 20

(Pagrus) 556

(Piraelodus) 105

(Pomotis) 483

(Spbyrsena) 411

(Tbynmis) 429

vubicnita (Apocope) 210

vulncratus (>folbonotus) 508

(Puicilicbtbys) 509

vnli)C8 (Albula) 258

(A lopecias) 27

(Alopias) 27

(Esox) .

.

258

(Pinielodus) 109

(Squalus) 27

vulsiKs 730

W.
wacliua 805

Wall-eyed Perch 591

Pike 525

War-mouth 467,468

warrcni (Boleichtbys) 521

(Poecilichthys) 521

(Salmo) 309

Warsaw 920

Weak-flsh '.
. 579, 581

welilii (Blennophis) 756

(Enibiotoca) 595

(Oi>hioblenniu8) 756

wheatlandi 395

whceleri 697

whipphd ( Boleichtbys) 616

(Cliola) 178

(Cyprinella) 178

AVhite Angel 940

Whitebait 265

White BasH 629

Cat 107,108

W hitc-flsh 269, 296, 625

White Grunt 554

Uake..... 799

Mullet 139,403

Perch 530, 567, 591, .597

Sturgeon H6. XS

Sucker r.Ml. 140
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Page.

White Trout 580

Whltino; 299,577

willianisoni (Coregonus) 297, 968

(Gasterosteua) 394

wilsoni 697

winchelli 214

Window-pane 815

Wiuter-PIounder 837

Winter Salmon 306

"Wolf-fish 781

Wrasse-fishes 597

Wreck-fish 532

Wry-mouth 780

wiirdemanni 634, 945

X.

xsenocephalus 192

xsenura 184

xanthocephalus 104

xanthurtis (Homoprion) 571, 932

(LioBtomus) 574, 932

(Rhombus) 914

(Sciaena) 574

(Seserinus) 914

xanti 576

Xenichthyinae 546

Xenichthys 546, 920

xeuicus 891, 892

Xenisma 331, 336

Xenistius 920

Xenotis 472, 477

Xiphia.s 419

Xiphidion 771

Xiphidiontidae 754

Xiphiidae .• 419,909

Xiphister 771

Xiphisterinae 754

Xiphophorus 346

xyostemus 727, 955

Xyrichthya 605

Xystreurys 821, 825

Xystroplites 472, 480

T.

Yellow Bass 530

Cat 102,105

• Page.
Yellow CavaU^ 440

Yellow-fluned Eoncadoi- 576

Yellow Perch 524

Pike 525

Yellow-taU 269, 444, 446, 570, 625, 657

Yelting 54,

y-grsBCum 628, 629, 941

Z.

zachirus 838

zanemus 217

Zaniolepis .' 647

Zapteryx 876

zatropi.s 905, 906

zebra (Fundulus) 333, 335, 336, 891

(Gerres) 935

(Hydrargyra) 333, 335

/-ebrinus 891

Zenid» 45c

Zenopsis 456

Zoarces 784

ZoaT'cidae 783

zonale 510

zonata (Cliola) 183

(Seriola) 445, 913

zonatum (Elassoma) 461, 915

zonatus (.41biunu8) ... 183

(Ephippus) 614

(Esox) 342

(Fmululus) 342

(Haplochilu.s) 342

(Li'uci.scus) 183

(Scomber) 445

(Zygonectes) 341, 342

Zonichthys 446

zonifer 649

zonistius 180, 188, 189

Zophcudum 154

zophera 697

zosterae 907

ziujnensis J29

Zygaena 26

zygsena 26, 61

Zygonectes 338, 892, 894

zyoptems 870
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