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INTRODUCTION.

During the summer of 1906 the United States Fisheries Steamer

Albatross made extensive explorations about the islands of Jap)an.

After a few dredge hauls about the Kuril Islands the course was

continued through the Tsugaru Strait and southward, in the Sea of

Japan, along the west coast of Hondo to Tsuruga; and from there

across the Sea of Japan to the east coast of Korea by way of the

Oki Group; then southward, through the Eastern Channel of

Korea Strait, to the Eastern Sea ; thence through Vincennes Strait

to Kagoshima Gulf ; and northward, through Bungo Channel and the

Inland Sea, to Yokohama. The Albatross then circumnavigated

Hokkaido (Yezo), and, returning southward, dredged extensively in

Suruga Gulf and Sagami Bay.

The Macrouroid fishes obtained during this expedition are made
the subject of the present report. Large numbers of these deep-sea

fishes were dredged off the southern and southeastern coasts of

Japan, chiefly in the Eastern Sea, Suruga Gulf, and Sagami Bay.

They were found in the Okhotsk Sea and everywhere to the east-

ward of the islands, but they were not to be discovered in the Sea of

Japan nor the Gulf of Tartary, although numerous and successful

hauls of the trawl were made at appropriate depths.

SYNOPSIS OF THE GENERA.

It has long been apparent to students of Macrouroid fishes that

many of the current genera are incapable of exact definition, forming

more or less unnatural groups. This statement is especially true of

the genus Maa^ourus, with which widely different groups have been

repeatedly identified.
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The authors have had the privilege of further examining a hirge

number of species, including nearly all those obtained by the Alba-

tross in extensive expeditions in the North Atlantic Ocean, on both

coasts of South America, about the Galapagos Archipelago, in Pan-

ama Bay, off the west coast of North America, in Bering Sea, about

the Hawaiian Islands, and about the Philippine Islands.^ The

senior author critically studied the material in the United States

National Museum in 1905. On the basis of the study of these collec-

tions a revision of the subfamilies and genera is proposed.

The characters heretofore used to define the genera or subgenera in

the large subfamily Coryphaenoidinae (=Macrourinae) have largely

proved to be of minor or only specific value, because of the great

variation shown by obviously related species as regards these char-

acters. Among these may be mentioned the dentition, which has

been used heretofore in the primary division of the subfamily. The

dentition of the lower jaw has proved to be of no generic value, as in

closely related species of Conjphaeno/'des and Z/(?7iMr?/s the teeth vary

from a single series to a wide band. The enlargement of the outer

premaxillary series, forming the heterodont dentition of " Chali-

nura,^'' is not a reliable generic character because of its great varia-

tion in different species of Coryphaenoides. But in each of three

distinct groups there are found two genera or subgenera, one of which

contains only one or two series of teeth in both jaws while the other

has a distinct premaxillary band. Nematonurus is thus separated

from Coryi^haenoides^ Ahyssicola from Coelorhynchus, and Mala-

cocephalus from Lionurus. Other characters are correlated with

this difference in dentition. The amount of rostral projection is

usually characteristic of the genera, but no value can apparently be

placed on this character in the large genera Coryphacnoides and

Lionurus (as here defined). The roughness of the scales is subject

to wide variation in the larger genera and apparently distinguishes

natural groups in but a single case. In the genus Lionurus the sub-

genus Lionurus differs from the subgenus Nezumia in the smooth

scales of the body. The amount of interdorsal space can only be

regarded as of specific value. The serration of the dorsal spine is a

valuable character. The serrations are found only in the Cory-

phaenoidinae (3=Macrourinae), and are absent in six genera of that

subfamily: Cynomacrurus^ Coelorhynchus., Ahyssicola^ Hymenoceph-

alus., Malacocephalus^ and Trachonurus. The serrations are obso-

lescent in certain species of the large genera Coryphaenoides and

Lionurus. But the strength of the spine and its trenchant anterior

edge are retained even in these species. The spine is comparatively

iThe entire Philippine collection of Macrouroid fishes made by the Fisheries steamer

Albatross during the years 1907 to 1910 has been kindly sent to us by Dr. Hugh M. Smith,

Commissioner of Fisheries.
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more slender and the anterior edge rounded in those genera charac-

terized by the total absence of serrations. Two serrations were found

on the dorsal spine in a paratype of Coelorhynchus productus.

The classifications of genera adopted by Jordan and Evermann/
Goode and Bean,^ Dollo,'' and by other authors are based chiefly upon

that of Giinther, proposed in the report on the deep-sea fishes of the

Challenger expedition (p. 124).

The characters used by us to separate the genera related to

Coryphaenoides (here referred to the subfamily Coryphaenoidinae)

are small, but their value lies in their constancy, which has been

tested in a large majority of the species.

Many nomenclatural changes follow as a result of this rearrange-

ment of the genera. Dolloa {=3Ioseleya), Albatrossia, and Bogos-

lovius are regarded as synonyms of Nematonurus. Challnura can

not be separated from Coryphaenoides^ and the most of the numer-

ous species heretofore referred to Macrourus are now regarded as

species of Coryphaenoides on the one hand and of Llonurus on the

other. These changes are further indicated in the list of species

and in the generic descriptions.

The number of branchiostegal rays is a character of great value

in this group, and is used in the present classification in the primary

subdivision of the subfamily Coryphaenoidinae. One group of

genera, undoubtedly related to Coryphaenoldes, has six branchios-

tegal rays. The species of these genera have the anus immediately

anterior to the anal fin, with the exception of Coryphaenoides hyo-

stomus, Abyssicola 'inacrochir, and several aberrant species of Coelor-

hynchus. Another large group, similarly interrelated, has seven

branchiostegal rays, and the anus remote from the anal fin. Alcock*

is the only author who has used this interesting correlation in the

classification of the group, but he used it merely in his key to the

species which he referred to 3Iacncrus, and based no genera upon
this correlation. The genus Hymenocephalus alone has seven

branchiostegals and the anus immediately before the anal. This

correlation confirms the isolated position of Hymenocephalus among
the Coryphaenoidinae, as further indicated by the presence of ventral

striae, the large lateral and subterminal mouth, the long forward ex-

tension of the gill openings, the smooth dorsal spine, the thin and
weakly armed scales, the presence of two ventral lens-shaped bodies,

iThe Fishes of North and Middle America, Bull. U. S. Nat. Mus., No. 47, pi. 3, 1898,

p. 2561.
~ Oceanic Ichthyology, Smiths. Inst., Sp. Bull., 1895, p. 389.
3 Expedition Antarctique Beige, R&. du Voy, du S. Y. Belgica. Zoologie : Poissons,

1904, p. 32.

* Alcock, Journal of the Asiatic Society of Bengal, vol. 63, pt. 2, 1894, pp. 126 and 127 ;

Goode and Bean, Oceanic Ichthyology, 1S95, p. 532 (reprinted from Alcock) ; and Alcock,

A Descriptive Catalogue of the DeepSea Fishes in the Indian Museum, 1899, pp. 108
and 109.
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and other characters. Further generic division of these two major

groups is based largely on dentition, amount of rostral projec-

tion, the presence or absence of serrations on the dorsal spine, and

other characters, which were formerly used in the primary division

of the subfamily.

Most of the genera as here accepted seem to be well-defined groups

of doubtlessly related species, to which genera new species may be

referred with convenience and with little or no doubt. The value and

correctness of the classification as here adopted has been verified in

the study of several collections of Macrouroid fishes, which have not

been reported on. Future study may further subdivide some of the

larger genera into more compact groups, as the species vary within

wide limits.

Macrourus herglax Lacepede (1800), the type-species of the genus

Macrourus^ is found to be congeneric with Coryphaenoldes rwpestris

Gunner (1765). Macrourus {=Macrurus, a changed spelling), there-

fore becomes a synonym of Coryijhaenokles^ and the family name
Macrouridae must also be discarded. The oldest and best known
genus is taken as the type of the family, which should apparently

stand as Coryphaenoididae.

The most remarkable of the Coryphaenoididae collected on the ex-

pedition of the Albatross to Japan in 1906, is Squalogadus modi-flca-

tus, a new genus and species related to Macrouroides inflaticeps,'^

from the Philippine Islands, but differing chiefly in the presence of

small ventral fins. On the evidence of this discovery, we do not

accept Macrouroides as the type of a distinct family. The single

dorsal fin of these two fishes is also shared by Lyconus,- which has

the anterior dorsal rays more or less elevated. Lyconus ^ appears to

be an ally of Bathygadus.

The only constant character known, by which the Coryphaenoididae

can be separated from the Gadidae, is the absence of a caudal fin, the

dorsal and anal fins being continuous around the long, whip-like tail.

A pseudocaudal is frequently formed, probably after an injury to

the slender tip of the tail, but even in this case the vertical fins are

confluent around the tail. The posterior position of the ventrals is

not a constant character in the Coryphaenoididae. They are well in

advance of the pectorals in Squalogadus^ Cetonm-us^ and in several

species of Lionurus (most advanced in position in Lionurus gihher'^'^

from the Hawaiian Islands). Regan ^ has noticed the close resem-

blance between Macruronus and the Gadidae. The Muraenolepididae

have the vertical fins confluent around the tail, but differ widely from

the Coryphaenoididae in the rounded caudal ; the restricted gill open-

1 Smith and Radcliffe, Proc. U. S. Nat. Mus., vol. 43, 1913, p. 139, pi. 31, fig. 3.

- Giinther, Challenger Reports, vol. 23, Deep-Sea Fishes, 1887, p. 158.
2 Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, pp. 4G4 to 466.
* Gilbert and Cramer, Proc. U. S. Nat. Mus., vol. 19, 1897, p. 426, pi. 44, fig. 2; Gilbert,

Bull. U. S. Fish Com.. 1903 (1905), pt. 2. p. 668,
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ings; the small elongate scales at right angle, as in Anguilla and Oto-

phidium; and in the increased number of pectoral actinosts. We do
not accept Regan's reference ^ of Melanonus ^ to this family, since

Melanonus has a separate caudal fin.

KEY TO THE SUBFAMILIES AND GENEBA.

A\ No fold of membrane attached to first gill-arch and restricting the gill-slit;

gill-rakers not tubercular ; pseudobrauchiae present or absent ; second

dorsal ray not modified and spinelike; posterior portion of dorsal better

developed than posterior portion of anal.

B\ Two separate dorsal fins.

C\ Vomerine teeth present ; anterior portion of anal more or less elevated

;

teeth in one or two series in jaws ;
" neural arch of first vertebra

suturally united to exoccipitals and its neural spine directly and
firmly attached to the supraoccipital crest."* Macrukoninae.

a\ Anterior portion of anal forming a pronounced lobe; anus anterior,

nearly between ventrals; ventral area with striae, consisting of

alternating and parallel streaks of dark and silvery pigment.

Steindachneria.

a". Anterior portion of anal not forming a pronounced lobe; anus pos-

terior, immediately before anal fin ; no ventral striae ; pectoral

actinosts 4* Macruronus.
C. No vomerine teeth; anal low throughout its length; teeth in bands in

jaws ;
" the first vertebra articulating normally with the skull, its

neural spine not directly attached to the occipital crest."
*

Bathygadinae.
6\ Mouth terminal ; no scaleless fossa at side of nape ; scales all cycloid,

those along bases of dorsal and anal not modified
; gill-rakers long

and slender; second dorsal much higher than anal; pectoral

actinosts 3.*

c\ Barbel vary short or absent ; teeth of moderate size—Bathygadus.
(f. Barbel very long; teeth exceedingly minute Oadomtis.

h". Mouth entirely inferior, the snout being greatly produced ; a scale-

less fossa on each side of nape ; scales rough, especially in a
strongly modified series along anterior portions of dorsal and
anal bases

; gill-rakers styliform ; second dorsal not much higher
than anal; pectoral actinosts 6* Trachyrhynchus.

B^ Dorsal fin single, the anterior rays more or less elevated ; head not
massive; a few enlarged canines in jaws; teeth present on vomer;
mouth terminal; scales cycloid; ventral fins not reduced; no barbel.

Lyconinae.

Lyco7ins.

iRefran, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, pp. 464 to 466.
'^Melanonus gracilis GUnther, Ann. Mag. Nat. Hist., 1878, vol. 2, p. 19; Challenger

Reports, vol. 22, Deep-Sea Fishes, 1887, p. 83, pi. ] 4, fig. B ; Brauer, Die Tiefsee Fische,
1906, p. 277, pi. 12, fig. 5; Zugmayer, Res. Camp. Sci. Monaco, fasc. 35, p. 120, pi. 6,
fig. 1.

Melanonosoma acuticaudatum Gilchrist, Mar. Inv. S. Africa, vol. 2, 1902. p. 106 (an
ally of Melanonus gracilis).

3 Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, p. 465.
* Regan (Ann. Mag. Nat. Hist., vol. 11, 1903, p. 462) gives the number of actinosts iu

thi.s family as follows : Bathygadus and Oadomus, 3 ; Macruronus, 4 ; Hymenocephalus, 5 ;

Macrurus, Coruphaenoides, and Trachyrhynchus, 6. We have counted 3 In Bathygadus an-
trodes; 4 in Hymenocephalus torvus, H. striatissimus, Lionurus latirostratus, and L.
proximusj and 5 in Coryphaenoides acrolepia and C. marginatus.
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B'. Dorsal fin single, low throughout its extent; head exceedingly massive

and soft; teeth in bands, on jaws only; scales spinigerous; mouth

entirely inferior, below or behind eye; ventral fins greatly reduced or

absent Mackouroidinae.

d\ Ventrals small, with 5 rays ;
pectoral with 25 rays ;

gill-rakers

long; gill-membranes free from the isthmus; mouth behind

eye; pseudobranchial filaments present Squalogadus.

d\ Ventrals absent ;
pectoral with 16 rays ;

gill-rakers short ;
gill-

membranes joined to the isthmus ; mouth below eye ;
pseudo-

branchial filaments absent Macrouroidcs.

A-. A fold of membrane attached to first gill-arch, and restricting the first

gill-slit; gill-rakers tubercular; no pseudobranchiae ; second dorsal ray a

modified spine, often with serrations on its anterior edge; anal better

developed than second dorsal ; teeth in jaws only.

Z)\ Pectoral fin not pedunculated ;
pectoral actinosts 4 to 6.

CORYPHAENOIDINAE.

e\ Six branchiostegal rays; anus immediately before anal fin

(except in Coryi^haenoUes hyostonins, Abyssicola macro-

chir, and some aberrant species of Coelorhynchvs) ; anus not

preceded by a naked area or fossa, except in Abyssicola and

certain species of Coelorhynchus; no striated regions on

under side of trunk; scales usually of moderate size (en-

larged in some species of Coelorhynchus) ;
gill-rakers fewer

than 15 on lower limb of second arch; gill-membranes

broadly united, scarcely extended forward ventrally ; species

large and widely distributed, usually reaching a length of

over two feet.

f. No barbel ; anal not much higher than second dorsal ; dorsal

spine slender and smooth ;
premaxillary teeth unequal, in

a narrow band separated by an interspace from the mar-

ginal series of small teeth, one of which is enlarged to

form a large anterolateral canine; physiognomy as in

Bathygadus, the mouth terminal Cynomacrurus.

f. Barbel always present; anal much higher than dorsal; no

specialized pair of anterolateral canines; mouth never

completely terminal.

g^. Snout little produced ; no strongly marked ridges on

head, the suborbital ridge not extending to preopercle

;

dorsal spine trenchant on anterior edge and serrate

(serrations rarely obsolescent).

7/\ Outer series of premaxillary teeth enlarged, one or two

inner series ; inner mandibular series enlarged, one

outer series in some species
;
i)hysiognomy usually

approaching that of Bathygadus Nematomirus.

h' . Teeth in a villiform or cardiform band in upper jaw,

varying from a single series to a band in the lower

jaw Coryphaenoides.

g^. Snout usually greatly produced ; head with prominent

ridges, armed with modified scales, the suborbital ridge

extending to preopercle; dorsal spine smooth and

rounded anteriorly.

i\ Teeth in bands in jaws; ridges of head strong; the

side of head strongly angulated at the suborbital

ridge Coelorhynchus.
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i'. Teeth biserial in jaws ; ridges of liead less prominent

;

the side of head little angulated at the suborbital

ridge Abyssicola.

e". Seven branchiostegal rays ; anus immediately before anal

;

midventral line with two lens-shaped bodies connected by ti

black ridge on wall of abdominal cavity, one immediately

before anus, the other in advance of ventrals; ventral re-

gions marked with striae, consisting of fine parallel lines

of alternating dark and silvery pigment; scales large and

thin, smooth or weakly spined ; more than 15 gill-rakers on

lower limb of second arch ;
gill-membranes narrowly united,

the gill-opening extended forward ventrally ; species fragile,

less than a foot in length, and confined to tropical waters.

Hymenocephalus.

e^ Seven branchiostegal rays ; anus remote from anal fin ; anus

preceded by a naked area ; no ventral stride ; scales small

;

gill-rakers fewer than 15 on lower limb of second arch;

gill-membranes broadly united, little extended forward ven-

trally ; species confined to tropical or subtropical waters.

j\ Premaxillary teeth biserial, mandibular teeth uni-

serial ;
pyloric caeca very numerous and pro-

fusely branched; dorsal spine smooth and

rounded Malacoccphalus.

f. Premaxillary teeth in a band, mandibular teeth

varying from an irregular series to a band

;

pyloric caeca in moderate numbers, fewer than

100, not branched.

fc\ Bones of head firm, the sensory canals moder-

ately developed, the skull without high crests

;

form of body usually slender, the head not very

massive, the snout not exceedingly broad and

high, the tail not rapidly constricted from
trunk ; gill-cavity not restricted in size ; mar-

gin of preopercle not adnate ; barbel moderate

or long; lateral line pores, as in all genera

except SquaIogadt(s and Cetomirus, along a

well marked, continuous, superficial groove

(sometimes slightly interrupted) ; scales along

dorsal base not enlarged (except in Tracho-

nurus).

r. Scales everywhere well imbricate, their spinules

directed backward (except in Lionurus par-

vipes and L. cetonuropsis) ; dorsal spine

trenchant on anterior edge, and serrate

(serrations obsolescent in some forms) ;

small species, less than 15 inches long.

»i\ Snout moderately produced Lionurus.

ml Snout greatly produced, much as in Coelor-

hynchns Mataeocephalus.

P. Scales not imbricate, their spinules erect;

dorsal spine slender, smooth and rounded

;

snout moderately produced Trachonurua.
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fc^ Bones of head soft, the sensory canals greatly

developed, the skull with high crests; form

very robust, the head massive, the snout broad

and high, the tail rapidly constricted from

trunk; gill-cavity restricted in size; margin of

preopercle adnate to interoperole ; barbel very

short; lateral line consisting of widely spaced

pores, without a well-marked superficial

groove; an accessory dorsal branch of lateral

line pores; scales enlarged and modified in a

series along base of dorsal ; spinules of scales

erect ; dorsal spine serrate Cetonurus.

D. Pectoral fin strikingly pedunculated ; first dorsal and ventral fins pro-

duced Ateleobrachinae.

AteleoWachium.

LIST OF THE KNOWN SPECIES OF MACROUROID FISHES.

The Japanese species here reported on are marked in the follow-

ing list by an asterisk (*). Other species examined by the writers

are marked with a dagger (f). Nominal species are excluded.

Family CORYPHAENOIDIDAE Collett.

Subfamily Macevroninae Regan.

Genus Steindachneria Goode and Bean (orgcntea).

S. argentea Goode and Bean.t

Genus Macruronus Giintlier (novae-zealandiae)

.

M. novae-zealandiae ( Hector ).t

M. magellanicus Lonnbei'g.

Subfamily Bathygadinae .Tordan and Evermann.

Genus Bathygadus Giinther (coffoides).

B. cottoides Giinther.

B. melanohranchns Vaillant.t

B. favosns Goode and Bean.t

B. antrodes (Jordan and Gilbert).*

B. bowersi ( Gilbert).!

B. micronema ( Gilbert ).t

B. furvescens Alcock.t

B. macrops Goode and Bean.t

B. nipponicus (Jordan and Gilbert ).t

B. filamentosus (Smith and Radcliffe).t

B. sulcatiis (Smith and Radcliffe).t

B. garretti, new species.*

Genus Gadom-us Regan {longifllis)

.

G. longifllis (Goode and Bean).t

G. multifllis ( Giinther ).t

G. melanopterus Gilbert.

t

G. arcuatus (Goode and Bean).t

G. dispar Va illant.

G. coUetti Jordan and Gilbert.*

Genus Trachyrhynchns Giorna (no typo nieiitionod).

T. trachyrJiynclius (Giorna).

T. longirostris (Gunther).

T. murrayi Gunther.

T. helolepis Gilbert, t



NO. 2149. JAPANESE MACROUROID FISHES—GILBERT AND HUBBS. 143

Subfamily Lyconinae, new name.

( =Lyconidae Giinther, Challenger Reports, vol. 23, Deep-Sea Fishes.

1887, p. 158.)

Genus Lycomis Giinther (pinnatus).

L. pinnatus Giinther.

L. braehycolus Holt and Byrne.

Subfamily Macbouboidinae, new name.

(=Macrovroididae Smith and Radcliffe).

Genus Squalogadiis, new (modifleatus)

.

S. modifleatus, new species.*

Genus Macrouroides Smith and Radcliffe (inflaticeps)

.

M. inflaticeps Smith and Radcliffe.

Subfamily CoRypHAENOiDiNAE, new name.

Genus Cynomacrurns Dollo (piriei).

C. piriei Dollo.

Genus Nematonurus Giinther (armatus)}
N. longiftlis (Gunther).*

N. clarki (Jordan and Gilbert).!

N. flrmisquamis (Gill and Townsend).t

N. cycloJepis Gilbert.!

N. pectoralis (Gilbert).*

N. lecointei (Dollo).

N. suborbitalis (Gill and Townsend).t
N. bulbiceps (Garman).t
N. bona-nox (Jordan and Thompson).**
N. abyssoru7n Gilbert.!

A^. gigas (Vaillant). (?=A^. armatus).

N. goodei ( Giinther).!

N. afflnis (Gtinther).

N. armatus (Hector).

Genus Coryphaenoides Gunner (rvpestris).

C. rupestris Gunner.!

C. murrayi Gunther.

C. fernandezianus (Giinther).

C. flUfer (Gilbert).!

C. liocepJialus Giinther).

C. leptolepis (Giinther).

C. simulus (Goode and Bean).!

C. paradoxus (Smith and Radcliffe).

C. breinbarbus (Goode and. Bean).!

C. mediterraneus (Giglioli).

C. carapinus Goode and Bean.!

C. awae Jordan and Gilbert.*

C. spinulosus (Gilbert and Burke).!

C. acrolepis (Bean).!

C. marginatus Steindachner and Doderlein.*

C, ferrieri (Regan).

C. whitsoni (Regan).

C. bucephalus (Garman).!

C. capita (Garman).!

C. boops (Garman).!

'• See footnote under N. bona-nox on p. 162.
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C. lencophaens (Garman).t

C. carminatiis (Garman).t

C. anguliceps (Garman).t

C. latinasuUis (Garman).t

C. longicirrlnis ( Gilbert ).t

C. microps (Smith and RaclclifEe).t

C. (fuMus (Smith and Radcliffe).t

C. aeqitatoris (Smith and Radcliffe).t

C. cinereus (Gilbert).*

C. liraticeps (Garman).t

C. lepturus (Gill and To\vnsend).^t

C. altipmnis Glinther.

C. nasutus Giinther.*

C. serrulatus Giinther.

C. ariomiiius Gilbert and Thompson.t

C.ingolfl (Liitken).

C. gnenthcri (Vaillant).

C. sublaevis (Vaillant).

C. hextii (Alcock).

C. tcood-masoni (Alcock).

C. macrolopJins (Alcock) (=M. lophotes Alcock).

C. hoskunii (Alcock).

C. serrulns (Bean).t

C. camitrus (Smith and Radcliffe).t

C. orthogrammus (Smith and Radcliffe).t

C rndis Giinther. (The largest specimen, the one figured, may be

designated as the type; the other specimen, under 12 inches

long, represents some species of Lionurus.)

C. asper Giinther.

C. denticulattis (Richardson).

C. berglax (Lac6pMe).t

C. Jiolotrachys (Giinther).

C. carinatus Giinther.

C. Iiyostotmis (Smith and Radcliffe).t

Genus Coelorhynchns Giorna (coelorJiynchus).

Subgenus Coelorhynch us.

C. scaphopsis ( Gilbert ).t

C. patagoniae Gilbert and Thompson.t

C. canus (Garman).t

C. carminatus (Goode).t

C. coelorhyncJms (Risso).t

C. caribbaeiis (Goode and Bean).t

Subgenus Paramatrnrus Bleeker (anstralis).

C. aspercepholus Waite.

C. imiotabilis McCulloch.

C. australis (Richardson).

C. notatns Smith and Radcliffe.t n

C kishinoinjei Jordan and Snyder.*

C fascia tiis (Giinther).!

C. jordani Smith and Pope.*

C. gladins Gilbert and Cramer.

t

Subgenus Oxymacrurvs Bleeker (japonicus).

1 See footnote under N. hona-nox on p. 162.
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C. orgentatus Smith and Radcliffe.t

C. chilensis Gilbert and Tliompson.t
C. anatirostris Jordan and Gilbert.!

C. productus, new species.*

C. flabeUispinis (Alcock).

C. pJatorhynchus Smith and Radcliffe.t
C. commutabiUs Smith and Radcliffe.t

C. japonicus (Temmincli and Schlegel).*

C tokiensis ( Steindachner and Doderlein).*
C. macrorhyncJius Smith and Radcliffe.t

C. quadricristatus (Alcock).

C. acutirosfris Smith and Radcliffe.t

C. parallelus (Giinther).*

C. Jcermadecus Jordan and Gilbert.

C. sp. {parallelus Brauer, not of Giinther).

C. aratruni Gilbert.t

C. doryssus Gilbert.t

C. occa (Goode and Bean).t
C. fnlismani (Collett). (=C. japonicus Vaillant, not of Teraminck

and Schlegel.)

Genns Abyssicola Goode and Bean (macrochir).
A. macrochir (Giinther).*

Genus Hy HIenocephalus Giglioli (italicus).

H. longibarbis (Giinther),

H. longiceps Smith and Radcliffe.t

H. longipes Smith and Radcliffe.t

H. torvns Smith and Radcliffe.t

H. striatissimus Jordan and Gilbert.*

H. heterolepis Alcock.t

H. italicus Giglioli.t

E. cavernosus (Goode and Bean^.t
H. antraeus Gilbert and Cramer.t
H. lethonemus Jordan and Gilbert.*

H. striatulus Gilbert.t

H. papyraceus Jordan and Gilbert.t

H. aterrimus Gilbert.t

Genus Malacocephalus Giinther (laevis).

M. nipponensis, new species.*

M. laevis (Lowe).
M. hawaiiensis Gilbert.t

Genus Lionurus Giinther (fllicaudus)

.

Subgenus Nezumia Jordan (condyliira).
L. lucifer (Smith and Radcliffe).t
L. nigromaculatus (Smith and Radcliffe).t
L. atherodon (Gilbert and Cramer).

t

L. petersoni (Alcock) (=Macrurv8 hispidus Alcock).
L. accidentalis (Goode and Bean).t
L. garmani (Jordan and Gilbert).*
L. ctenomelas (Gilbert and Cramer).

t

L. misakius (Jordan and Gilbert).*
L. macronemus (Smith and Radclifee).t
L. stelgidolepis (Gilbert) (=Macrurus graciUicauda Garman).t
L. condylura (Jordan and Gilbert).*

-Proc.N.M.vol.51—16 10



146 PROCEEDINGS OF THE NATIONAL MUSEUM.

L. darns, new species.*

L. orhitalis (Garman).t

L. loricatus (Garman).t

L. cuspidatus (Gariiian).t

L. convergens (Garman).t

L. latirostratus (Garman).t

L. tricMums (Garman).t

L. cctenes (Gilbert and Cramer ).t

L. propinquus (Gilbert and Cramer ).t

L. holocentrus (Gilbert and Cramer ).t

L. giMer (Gilbert and Cramer ).t

L. pudens (Gilbert and TIiompson).t

L. hurragei ( Gilbert).!

L. ohiiquatus ( Gilbert).!

L. hebetatus ( Gilbert).!

L. bairdii (Goode and Bean).t

L. nigromaculaius (McCullocli).

L. aequalis (Giiutber).

L. smiliopkorns (Vaillant).

L. sclerorhynchus (Valenciennes).

L. hirundo (Collett).

L. polylepis (Alcock).

L. pumiliceps ( Alcock ).t

L. investigatoris (Alcock).

L. hrevirostris (Alcoclt).

L. semiquincunciatiis (Alcock).

L. spinosus, new species.*

L. proximus (Smith and Radcliffe).*

L. parvipes (Smith and Radcliffe).

t

L. cetonuropsis, new species.*

Subgenus Lionurus.

L. fllicauda (Giinther).

L. Uolcpis ( Gilbert).!

L. frogiUs (Garman).!

L. barhiger ( Garman).!

L. microlepis (Giinther).

GQmxsMataeocephalus Berg (acipenscrinus)

.

M. adustus Smith and Radcliffe.!

M. tenuicauda (Garman).!

M. acipenserimis (Gilbert and Cramer).!

M. nigrescens Smith and Radcliffe.!

M. microstomus ( Regan )

.

Genus Trachonurus Giinther {riUosus).

T.villosus (Giinther).*

T.sulcatus (Goode and Bean).!

T.sentipellis Gilbert and Cramer.!

T. asperrimus (Vaillant).

Genus Cetonurus Giinther (crassiceps)

.

C. crassiceps ( Giinther)

.

C.globiceps (A^aillant).!

C.inicrnps Vaillant.

C. robvstus, new species.*
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Ateleobrachinae, new subfamily.

Germs Ateleohrachium Gilbert and Burke {pterotum)}
A. pterottim Gilbert and Burke.t

LIST OF DOUBTFUL FORMS.
1. Genus uncertain.

Macrourus serratus Lowe.

Macrurus macrolepidotus Kaup.
"Optonurus" denticulatus (Richardson).

Macrurus labiatus Koehler.

Macrurus caudani Koehler.

Macrurus zanioplwrus Vaillaut.

Macrurus violaceus Vaillaut.

Macrurus microps Vaillaut.

Most of these species are probably referable to Lionurus.

2. Larval forms.

The larval forms of certain INIediterranean Macrouroid fishes have been
described by Italian ichthyologists under the name Krohnins.' These
larval forms have been referred to other genera, but the identifica-

tion must be regarded at present as very doubtful. Thus the type-

species of KroJmius, K. fllamentosus, has been placed in the synonomy
of Coelorhynchus coelorhynchus.

3. Fossil forms.

Fossil otoliths ^ have been named as species of Macrurus and Hymeno-
ceplialus, but the references must be regarded as extremely doubtful.

METHODS OF MEASUREMENTS AND COUNTS.

In the following descriptions the proportions in each species are

given as obtained by measurement on the specimen! ; for example, the

orbit is measured over the lateral curve of the head. In the tables the

measurements are expressed in hundredths of the length from the

tip of the snout to the center of the anus. The tail is so frequently

injured, with or without the regenerated pseudocaudal, that the total

length can not be used satisfactorily. These measurements were
made with dividers and a proportional scale, and are valuable in

discriminating between closely allied species.

The measurements were made and recorded as follows: The total

length in millimeters (the fact mentioned in a footnote when
a pseudocaudal is developed, and followed by a + mark when the

tail is broken) ; length of head from tip of snout to end of membrane
behind upper angle of opercle; greatest length of orbit, whether

the longest diameter is horizontal or oblique ; the least width of the

interorbital ; the least width of the entire bony suborbital region ; the

distance between the posterior margin of the orbit and the angle of the

1 Possibly a larval form (see Murray and Iljort, Depths of the Ocean, 1912, p. 745,

flg. 537).
- Cocco, Lettera al Sig. Augusto Krohn, Pesci del Mare de Messina, vol. 1, 18S-1.

Emery, Note ittiologiche : Atti della Soc. ital. di Sci. nat. Milano, 1878 ; Contribuzioni
air Ittiologia, II, Mitlheil. a. d. Zool. Stat, zu Neapel, 1S79, vol. 4, p. 588 ; Contrib., vol. 9,

Mittheil. 3, 1883, p. 417 to 418.
3 Schubert, Jahrb. geol. Reichs., vol. 55, p. 615.

Kokeu, Z. geol. Ges., vol. 43, p. 77 (and other papers).
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preopercular margin ; the preocular length of the snout ; the greatest

width of the snout opposite the anterior orbital margins ; the length

of maxillary from tip of premaxillary ; the length of the free por-

tion of the barbel ; the greatest depth of the body, usually from the

origin of the first dorsal to the midline of the abdomen; the width

of the body over the bases of the pectoral fins ; the distance between

the center of the anus and the origin of the anal; the distance

between the center of the anus and the base of the outer ventral ray

;

the distance from the base of the outer ventral ray to the isthmus,

at the anterior end of the scaly area ; and the length of the pectoral

from the base of the second ray.

The number of scales is counted in a series from the origin of

the second dorsal to the lateral line, including the small series along

the base of the fin, and also in a series from the lateral line to the

origin of the anal, the lateral line scale being excluded in each case.

Both the rudimentary and the developed spine of the first dorsal are

described, but in the tables only the soft rays are enumerated, in-

cluding the last ones, which are always short and unbranched; the

uppermost pectoral ray, which is counted, is short, unbranched, and

inarticulate—stiff and sharp in the Coryphaenoidinae, but flexible

in the Bathygadinae ; all the serrations of the dorsal spine are

counted, including the rudimentary ones. The gill-rakers are

counted on the lower limb of the outer arch, unless otherwise indi-

cated; when one is at the angle of the arch, it is counted among
those on the lower limb.

When tw^o counts are given of the rays of the paired fins, the first

one was made on the left side.

SYSTEMATIC DESCRIPTIONS.

Genus BATHYGADUS Gunther.

Bathygadns Gunthek, Challenger Reports, vol. 22, Deep-Sea Fishes, 1887,

p. 154 (cottoides)

.

Melanobranchus Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, p. 459

( melanobranchus

)

.

Rvffania Jordan, Bull. U. S. Fish Comm., 1902 (1904), p. 604 (nipponica).

Excluding the anomalous Trachyrhi/nchus, we are unable to sepa-

rate more than two genera of the Bathygadinae : Bathygadns, which

has the teeth comparatively coarse, and the barbel absent or rudi-

mentary,^ and Gadomus, which has the teeth very minute, and the

barbel very long. We do not accept the genus Melanobranchus, which

was described as differing from Bathygadus in the presence of four

gills, and a slit behind the last arch. Mr. C. Tate Regan, of the British

Museum, having kindly examined the type of B. cottoides, writes us

that it agrees with B. melanohranchus in the character of the gills,

contrary to Giinther's description, in which it is stated that B. cot-

^ In B. melanopterus, macrops, sulcatus, and garretti.
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toides has but 3| gills, with no slit behind the last arch. We also

fail to recognize Begania, as the firmness of the head varies widely

among the species of both Bathygadus and Gadomus.

A reexamination of the coracoid foramen in a number of species

of Bathygadus and Gadomus indicates that its position is not of

generic value in this group, since it is apparently variable in groups

of evidently related species. The foramen is within the hypercora-

coid in Gadomus melanoptems, but between the hypercoracoid and

the hypocoracoid in our specimens of G. midtifilis and G. colletti.

Moreover, the foramen lies between the two bones in B. macrofs and

B. garretti, but perforates the hypercoracoid in B. sulcatus and B,

fllainentosus. These four species closely resemble one another, and

are probably closely related. Finally, an intermediate condition is

evident in B. antrodes^ in which species the walls of the foramen

lie almost entirely within the hypercoracoid, but remain in con-

tact with the suture. The position of the coracoid foramen has

been used as a generic character by Regan,^ Jordan,^ Gilbert,^ and

Radcliffe.'^

Branchiostegals 7; first pectoral ray flexible, unbranched, and in-

articulate ; no scaleless pits, grooves, nor ventral striae present in any

species. A very peculiar type of squamation is found in the species

of Bathygadus. The large sensory canal just anterior to the origin

of the lateral line is covered by a group of large imbricating scales,

several times the ordinary size, marked with radii and concentric

striae, and overlapping normal scales posteriorly. These large scales

are completely covered by normal scales. The same type of squama-

tion is developed in Hymenocephalus., in which the sensory canals are

also enlarged. In both the Bathygadinae and the Coryphaenoidinae,

then, these scales are best developed in genera in which the sensory

canals are excessively developed.

1. BATHYGADUS ANTRODES (Jordan and Gilbert).

Melanobranchus antrodes Jordan and Gilbert, Bull. U. S. Fish. Comrn.,

1902 (1904), p. 606. pi. 4. fig. 1.

Sixteen specimens, from 104 to 483 mm. in total length, 37 to 163

mm. to anus, were dredged off the east coast of central Hondo.

A Ibatross

station.
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This excellent material makes it possible to give a number of

additions and corrections to the original description.

The premaxillary band of teeth is of nearly uniform width, nar-

rowing on its posterior third. A modified inner portion of much

smaller teeth is constantly present. It is sharply defined from the

outer portion, being separated from it by a longitudinal groove, and

is widest somewhat behind the middle of the maxillary, narrowing

in both directions, and extending forward to the anterior third of

the outer band. In the young, about 130 mm. long, this modified

inner portion of the band is nearly as wide as the outer portion, and

is separated from it by a groove more distinct than that of the adult.

The mandibular band is very narrow, comparatively little curved in

cross section, and consisting of about 3 or 4 irregular rows of teeth

similar to those of the outer premaxillary band. Xo trace of a

barbel can be found on any of the specimens. The pseudobranchial

filaments are always present, and are located at the edge of a deep

conic pit.

Inner edge of shoulder girdle naked.

Pyloric caeca in five specimens : 10, 15, 16, 16, 18.

Anus located immediately before the anal fin.

The slender lin filaments were evidently broken in the type of the

species, none of the fins being described as longer than the head. In

our specimens the dorsal, pectoral, and ventral filamentary rays,

when entire, are all longer than the head. In a paratype of B.

howersi^ from the Hawaiian Islands, the pectoral filamentary ray

appears entire, and is much shorter than the head. Further compari-

son with B. howersi is made in the table of measurements.

Tahle of measurements
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2. BATHYGADUS GARRETTI, new species.

Plate 8, fig. 1.

Bathygadus garretti differs from the type description of the

related species, B. nipponicus,^ in the presence of a small barbel; in

the more numerous gill-rakers, 18 or 19 instead of IG, on the lower

limb of the outer arch ; in the narrower interorbital, 4 instead of 3.13

in head ; in the smaller orbit, 4.7 instead of 4.2 ; in the whitish color

of the second dorsal fin anteriorly; in the fewer dorsal rays, II,

9 instead of II, 10; and in the more numerous ventral rays, 10 or 11

instead of 9. It differs widely from the remaining species of

Bathygadus with comparatively firm heads, from B. iimcTops^ in

the much smaller eye, coarser teeth, and darker color ; from B. fla-

mento8us^ in the much larger eye, narrower interorbital, firmer head,

absence of long fin filaments, lighter color, and the presence of a

barbel; and from B. sulcatus^ (which it closely resembles) in the

wider interorbital, lighter color, and lower curve in the lateral line.

Type-specimen.—Cat. No. 76863, U.S.N.M.; length 513 mm., 176

mm. to anus; from Alhatross station 5059, at a depth of 197-297

fathom, in Suruga Gulf.

Dorsal, II, 9; ventral, 10; pectoral, 17.

Dorsal and ventral contours about equally curved; snout, near

axis of body, angulated at the upper end of the premaxillary spine

;

head and trunk wdth subvertical sides; the width of the body over

the pectoral bases about equal to the postorbital length of tlie head,

and about three-fourths the vertical depth of the body ; width of the

tail twice the length of the head behind tip of snout, 2| in the depth

at that vertical.

Head comparatively firm, about as in Gadomus nwltiflis^ its

length 4.9 in the total length (the tail entire). Orbit 4.7 in head,

1.2 in the bony interorbital width, which is contained 4 times in the

head; length of snout 3.5; least width of suborbital 1.9 in orbit;

the thin suborbital ridge little oblique, and not prominent. Opercle

with two weak, divergent ridges, the upper one ending in a weak
flat spine; margin of interopercle produced backward at its upper
angle in the form of a rounded IoIdc, visible behind the margin of

the preopercle, which forms a semicircular curve. Mouth terminal,

little oblique; maxillary 1.9 in head, extending past vertical from

1 Jordan and Gilbert, Bull. U. S. Fisli Comm., 1902 (1904), p. 605, figure.

2 Goode and Bean, Proc. U. S. Nat. Mus., vol. 8, 1885, p. 598 ; Gunther, Challenger Re-
ports, vol. 22, Deep-Sea Fishes, 1887, p. 156 ; Goode and Bean, Oceanic Ichthyology,
1895, p. 423 ; Jordan and Evermann, Fishes of North and Middle America, vol. 3, 1898,
p. 2566.

3 Smith and Radcliflfe, Proc. U. S. Nat. Mus., vol. 4.3, 1912, p. 107.
Idem., p. 108.
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posterior margin of orbit; premaxillary teeth in a band consisting

of an outer portion with moderate teeth, not closely set, including

the entire band anteriorly, but narrowing posteriorly ; and an inner

portion of specialized teeth, much finer and more closely set than

those of the outer portion, and including the entire band posteriorly,

but disappearing at the end of the anterior third of the band; the

two portions separated by a groove, which is less distinct than that

found in B. antrodes; the change in size of the teeth of the two por-

tions also less abrupt than in B. antrodes, an intermediate portion

being indicated, but poorly defined; mandibular band much nar-

rower, with a small symphyseal knob; barbel minute and slender;

branchiostegals 7; gill-openings extending forward to below pupil;

19 smooth gill-rakers on the lower limb of the outer arch, the longest

half the interorbital width; pseudobranchiae rudimentary, covered

with skin, located at the edge of a deep conic pit. Coracoid fora-

men on the suture between the hypercoracoid and the hypocoracoid.^

Fifty pyloric caeca (in the paratype), the longest 2.3 in head.

Lateral line extending nearly parallel to the dorsal outline of the

body for a distance greater than the postorbital length of the head,

thence obliquely downward to a point behind the origin of the anal,

and then straight along the tail, below the middle of its depth.

First dorsal spine rudimentary, its distance from the end of the

occipital spine 2.4 in the distance from the end of the occipital spine

to the tip of the snout (2.6 times in the paratype ; 2.25 timesin the type

of B. nrppom'cus) ; the second spine slender, round, and smooth, with

a short slender filament, its length 2.4 in head ; interdorsal space very

short; second dorsal much better developed than the anal, high

throughout its extent; origin of anal under twelfth ray of second

dorsal, its distance from anus 2 in orbit (2.5 in paratype) ; ventral

rays broken, the outer one weak, probably not reaching past anus

when entire
;
pectoral without a filament, its length 1.7 in head (1.6 in

paratype), the first ray short, flexible, unbranched and inarticulate,

the second ray also unbranched. Ventral inserted slightly more an-

teriorly than the base of the pectoral or the origin of the dorsal.

Color in alcohol light grayish-brown, the breast and belly not

darker; branchiostegal membranes light, becoming dusky opposite

the opercle; buccal, branchial, and peritoneal cavities blackish, ex-

cept for a narrow whitish margin on the inner side of the branchios-

tegal membrane. First dorsal, pectorals and ventrals dusky; pecto-

rals and ventrals slightly overlaid with a bluish-gray color; second

dorsal and anal whitish anteriorly, shading into bluish-black pos-

teriorly.

1 Hypercoracoid said to be perforate In B. nipponicvs.
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The firmer texture and lighter color of this species is correlated

with the fact that it occurs in warmer, shallower water than B.

antrodes.

One paratype from the type station. Only the two specimens

known; they agree in all essential respects, but differ in a few pro-

portions, as indicated in the following table

:

Tahle of measurements in hundredths 0/ length to anus.

Type. Paratype.

A Ibatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital ,

Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine
Length, first dorsal base
Height, second dorsal
Height, anal
Length, first pectoral ray
Length, second pectoral ray
Length , third pectoral ray
Length, outer ventral ray
Length, second ventral ray
Scales, above lateral line
Soft rays, first dorsal
Ventral rays
Pectoral rays
Gill-rakers, lower limb, first arch.
Length, gill-rakers

513
176
59.7
13. 5

15.5
7

26.5
17

32
1

40.5
7

41.5
33
26
17
16

9.5
34
37

i

5059
>487
1163

57
13

14.5
7.5

26.5
15.5
29
1

38.5
5

43
33.5
25
16.5
16
11

10.5

7

9
10
17

4-fl9
7

31.5+
22.3
7

9
10-11

18

5-t-18
7.5

' A small pseudocaudal developed.

This species is named for the late Lieut. Commander L. M. Garrett,

U. S. N., who was in command of the Albatross during the expedition

in the Northwest Pacific and contributed largely to the success of that

expedition. He was lost overboard during a storm on the return

voyage from Japan.

3. GADOMUS. species.

One specimen, 106 mm. long (tip of tail broken), from Albatross

station 4973, in 600 fathoms, off the east coast of Hondo.

This species is readily separable from G. colletti. The head is

wider, and the sensory canals larger, the structure of the head ap-

proaching the type found in Bathygadus cottoides, B. antrodes^ B.

bowersi^ and related species; interorbital wider, as wide as the eye

(about two-thirds the eye in G. colletti) ; color darker, the branchial

cavity without the diagnostic light margin on the branchiostegal
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membranes; the anus less remote from the origin of the anal. Cor-

related with these differences is the difference in bathymetric dis-

tribution of the two species, as this form inhabits much deeper water

than O. coUettl.

The single young specimen obtained differs from our larger Philip-

pine specimens of B. multifiUs^ chiefly in the longer gill-rakers,

which are nearly as long as the interorbital width; and in having

fewer pyloric caeca, 16 instead of 35 to 52.

First dorsal, II, 9; ventral, 8; pectoral, 16; gill-rakers 6-|-27, in-

cluding the most anterior gill-raker (which is tubercular).

Measurements in hundredths of length to anus (35 mm.) : Length

of head, 62; length of orbit, 16; least width of interorbital, 14; least

width of suborbital, 8; distance between orbit and preopercle, 28;

length of snout, 19; distance from center of anus to base of outer

ventral ray, 38 ; distance from base of outer ventral ray to isthmus,

27 ; length of first dorsal base, 19 ; length of second pectoral ray, 107

(the second dorsal spine and outer ventral ray also thickened, and

evidently produced, but broken in the specimen at hand) ; length of

longest gill-rakers, 13.

4. GADOMUS COLLETTI Jordan and Gilbert.

Gadomus colletti .Jordan and Gilbert, Bull. U. S. Fish Coram., 1902

(1904), p. 60.S, text fig.

Albatross
station.
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Further differences between our specimens and the type, and be-

tween specimens of different size, are tabulated below.
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SQUALOGADUS, new genus.

This remarkable genus is an ally of Macrouroides Smith and Kad-

cliffe/ and together with it forms the subfamily Macrouroidinae

(=Macrouroididae Smith and Radcliffe), a group which resembles

the Bathygadinae closely in the following characters : The free gill

arches, the first not being united to the wall of the pharyngeal cavity

by a membrane; the slender, numerous gill-rakers; the pseudobran-

chial filaments, located beside a conic pit; the forward and ventral

extension of the gill openings ; the dorsal better developed than the

anal; the second dorsal ray not a modified spine; and the seven

branchiostegal rays correlated with the position of the anus immedi-

ately before the anal fin. The Macrouroidinae resemble the Cory-

phaenoidinae and differ from the Bathygadinae in the rough scales

and the spmous uppermost pectoral ray. The many peculiar charac-

ters of the Macrouroidinae are listed in the Key to the Subfamilies

and Genera.

Squalogadus differs from Macrouroides in the presence of ventral

fins ; in the wide pectorals, with 25 rays ; in the long gill-rakers ;
in

the presence of pseudobranchial filaments ; and in the more posterior

mouth, which is wholly behind the eye.

Generic description.—Head extremely massive, ellipsoidal, and

covered with a lax skin, and everywhere rounded in outline, without

any prominent ridges; trunk short, strongly compressed; a single

long dorsal of low rays, confluent around the leptocercal tail with

the still lower anal; ventrals small, with only five rays, inserted in

advance of pectorals ; eye very small ; mouth inferior, wholly behind

orbit; teeth small, in bands, on jaws only; four gills on short arches,

the first free, without a fold of membrane, a slit behind the last gill

;

gill-rakers long and slender ; short pseudobranchiae
;
gill membranes

free from the isthmus, united anteriorly; seven branchiostegals

;

anus immediately before anal fin; lateral line with scattered pores;

scales small, covered with spinules, and very irregular on head.

(Squalus, a shark; Gadus, the cod.)

Type of the genus.—Squalogadus modificatus, new species.

5. SQUALOGADUS MODIFICATUS, new specieB.

Plate 8, fig. 2.

Type-specimen.—327 mm. in total length, 124 mm. from tip of

snout to anus; from Albatross station 4956, in Bungo Channel, off

Kyushu, at a depth of 720 fathoms; Cat. No. 76864, U.S.N.M.

Dorsal contour of trunk and tail gently descending posteriorly,

ventral contour straight and nearly horizontal ; body strongly com-

1 Radclitfe, Proc. U. S. Nat. Miis., vol. 43, 1912, p. 138.
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pressed, the greatest width across the pectoral bases less than half

the depth of the trunk, the greatest width directly above the anus

little more than one-fourth the depth at the vertical through that

point; tail one-fifth as wide as deep at a distance behind the anus

equal to half length of head.

Head soft and greatly enlarged; the sensory canals excessively

developed ; contours of the head evenly curved from the snout to the

dorsal fin, and from the snout to the mouth; snout exceedingly

massive, rounded, and produced, its preocular length 3.4, its preoral

length 2.3; tip of snout slightly below horizontal through middle of

eye; nostrils nearly round, small, the anterior about two-thirds the

size of the posterior, the diameter of nasal fossa 1.5 in eye, the inter-

space between nasal fossa and eye half the diameter of the fossa;

eye nearly round, on the vertical passing through the anterior third

of head, the distance from its lower margin to front of mouth equal

to preocular length of snout; eye 9.5 in head, 6.25 in the highly convex

interorbital space, but only 4 times in the straight distance from eye

to eye; opercle placed high, very short, its length 4.5 in postorbital

length of head, an even rounded portion of the interopercle visible

behind the margin of the preopercle, the width of the exposed por-

tion one-fourth length of eye; mouth U-shaped, wholly inferior, the

front of premaxillaries slightly behind posterior margin of eye;

maxillary as long as the snout, its tip acuminate; teeth equal, all

minute, the premaxillary band widest at the end of its anterior third

;

mandibular band much narrower; no barbel; seven branchiostegal

rays, the lower flexible; gill openings not extending forward to tip

of maxillaries, the membranes narrowly joined to the isthmus, with

a moderate free fold
;
gill-rakers 6+22 on the first arch, 0.4 as long

as eye, their inner edges rough, those on succeeding arches short and
compressed

;
gill arches short, the first one not bound down by a fold

of membrane, the gill slit before it as long as the arch, and contained

4.5 times in length of head; fourth arch much shorter, with a double

series of filaments, followed by a slit only two-thirds the diameter of

the small eye; eight short pseudobranchial filaments, near a conic

pit, which is smaller than the similar pit found in Bathygadus;
sensory papillae of head well developed, located in small, oblong,

scaleless areas, which align themselves as shown in the figure.

Scales small, in about 12 series from origin of dorsal fin to lateral

line ; scales of body poorly imbricate, arranged in definite series, and
hispid with small suberect spinules in irregular quincunx order, of

variable number, 7 to 17 on several scales counted ; scales of head non-
imbricate, large, without definite form or arrangement, hispid with
nearly erect spinules, which are in more or less definite quincunx
order, much shorter, more numerous, and more crowded than those

on the body. Eami of mandibles and the gular and branchiostegal



158 PROCEEDINGS OF THE NATIONAL MUSEUM.

membranes scaled; a small naked area behind pectoral, none on

belly ; inner edge of shoulder girdle naked. Lateral line high, con-

sisting of widely spaced pores, parallel to the dorsal base (position

on tail uncertain, owing to loss of scales).

Origin of the single low dorsal over the ventrals, anterior to the

pectoral base and the end of opercle ; origin of anal immediately be-

hind anus, its distance from base of ventrals about one-fourth head

;

anal rays more slender and probably shorter than the dorsal rays;

ventrals greatly reduced in size, with 5 rays; pectorals with 25 rays,

the uppermost unbranched, inarticulate and stiff, as in the Cory-

phaenoidinae.

Color in alcohol brown, the head somewhat lighter than the body.

Dorsal, anal, and pectorals blackish ; ventrals light brown ; nasal fossa

dark ; lips and lining of buccal cavity dusky bluish ; branchial cavity

lined with bluish black; peritoneal cavity lined with black.

A single small paratype, 124 mm. long, 40 mm. to anus, was dredged

with the type. Scales with fewer spinules than in the larger type,

those of the body with but one, as in the small type of Marrouroides

infaticeps. Pseudobranchial filaments relatively larger than in the

type. Ventral rays, 5 ; pectoral rays, 25.

Tahle of measurements in Jmndredths of length to anus.

Total length, mm
Length to anus,mm
Length, head
Length, eye
Width, in terorbital
Orbit to preopercle
Preocular length, snout
Preoral length, snout
Length, maxillary
Depth, body
Width, body
Anus to ventral ,

Ventral to isthmus
Length, second ventral ray.

Type. Paratype,

327



NO. 2UQ. JAPANESE MACROUROID FISHES—GILBERT AND HUBBS. 159

The characters which have been used to separate the nominal

genera included in the synonomy vary to such an extent among the

different species that we are forced to regard them as of only specific

value. The strength of the serrations of the dorsal spine range, with

intermediate forms, from an obsolescent condition on the one hand,

as in N. abyssorum,^ to a well developed condition on the other

hand, as in N. clarki.

This genus probably forms a natural group, but the dentition is

the only character by which it is constantly separated from Cory-

phaenoides. The premaxillary teeth are in a double series, instead of

a band, and the mandibular teeth are never in bands, as usual in

Coryphaenoides. The mouth is usually more nearly terminal, and

the physiognomy frequently approaches that of Bathygadus.

6. NEMATONURUS LONGIFILIS (Gunther).

Coryphaenoides longifllis Gunther, Ann. Mag. Nat. Hist., vol. 20, 1877,

p. 439.

Macrurus longifllis GtJNTHEB, Challenger Reports, vol. 22, 1887, p. 151, pi. 35,

Moseleya longifllis Goode and Bean. Oceanic Ichthyology, 1895, p. 417.

Dolloa longifllis Jordan, American Naturalist, vol. 34, 1900, p. 897.

This species, hitherto known only from the type, collected by the

Challenger south of Hondo, at a depth of 565 fathoms, was redis-

covered by the Albatross, which dredged three specimens, one at

station 4956 in 720 fathoms, and two at station 4980 in 507 fathoms,

both off the southeast coast of Hondo.

The two specimens from station 4980 (the head 130 mm. long) are

in very poor condition. They differ in several respects, chiefly in the

weakly armed scales, and in the stronger pectoral, from the smaller

specimen, which was dredged at station 4956 (head 96 mm. long).

The larger specimens agree more closely than the smaller one with the

type description, as regards the character of the scales and the pec-

toral. This may be due to the fact that the type was a large specimen.

Dorsal, II, 12 to 14 ; ventral, 8-9, 9, and 10 (in the three specimens)
;

pectoral, 17 or 18.

The form of the body is well shown in Giinther's figure, except that

the artist probably rounded out the snout too much ; depth of body

about 1.6 in length of head ; width over pectoral bases less than half

depth. Head compressed, with subvertical sides, its width 2.4 to 2.7

in its depth; orbit suborbicular, the vertical diameter 0.9 the hori-

zontal diameter, which is contained 4.6 to 5.2 times in the head ; inter-

orbital width 4 to 4.6 in head ; length of snout about equal to inter-

orbital width ; width of suborbital 9 to 11 in head ; the free portion of

the barbel shorter than the anterior canines in the jaws; length of

1 Gilbert, Proc. U. S. Nat. Mus., vol. 48, 1915, p. 374, pi. 21, flg. 23, from off Santa

Catallna Island. California.
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maxillary 2.2 to 3.33; teeth biserial in both jaws/ those of the outer

premaxillary series sharp, conic, and strongly curved inward, en-

larged anteriorly, being twice as long as and much stronger than

those of the inner series; teeth of the inner mandibular series (9 to 16

on each side) much enlarged, and of nearly uniform size, about as

long as those of the outer premaxillary series, but less curved ; those

of the outer mandibular series small, and close to the inner series;

six branchiostegals
;

gill membranes with a wide, free fold, 2+14
short, broad, movable gill-rakers on the first arch, better developed

than usual in the Coryphaenoidinae, each provided wath a group of

terminal spines; width of gill slit before first arch 1.2 in orbit, the

slit behind the last arch 1.4 to 1.6; no pseudobranchiae.

About 12 scales in a series between the origin of the second dorsal

and the lateral line ; scales thin, and almost unarmed on anterior sides,

with about three feeble ridges, cycloid in an area just behind pectoral;

other scales of body with 5 to 7 ridges, some strongly divergent, others

nearly parallel, the ridges with a few weak spines in the two larger

specimens, but well armed with imbricating spines in the smallest

one ; scales on opercle and top of head similar to those on tail, becom-

ing smaller on the snout, suborbital region, and the cheeks
;
gular and

branchiostegal membranes scaleless. Lateral line with a very wide

surface groove, and with widely spaced pores, about one-fourth as

numerous as the scale rows on the trunk.

First dorsal spine minute and concealed ; the second spine nearly

as long as the head, compressed, and ending in an extremely fine fila-

ment, its anterior edge trenchant, and armed with about 32 weak,

recumbent serrations, except on the proximal and distal ends; first

soft ray 1.8 in head; last 2 or 3 rays simple. Pectoral long and wide

in the two larger specimens, as shown in Giinther's figure, the first

ray a short spine; the second compressed, stiff, unbranched, and in-

articulate, 1.6 in head; the third and longest ray unbranched, 1.2;

pectoral in the smallest specimen longer and narrower, the second

ray weaker and less strongly compressed, 1.2 in the head, the third

ray 1.07 times the length of the head. Outer ventral ray strengthened

and greatly produced, nearly twice the length of the head in the

smallest specimen (broken near tip).

Color uniform brown, blackish on mandibiles and branchiostegal

membranes; fins dusky; buccal, branchial, and peritoneal cavities

with a black lining, excepting the narrow interrupted whitish mar-

gin of the branchial cavity along the inner edge of the opercle.

Table of measurements in hundredths of length to anus (148 mm.),

of a specimen 552 mm. long, from Albatross station 4956.

Length of head, 65; length of orbit, 15; least interorbital width,

15; least suborbital width, 5.8; distance between orbit and margin

1 Described as uniserial in the lower jaw by Gtinther.
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of preopercle, 26.7; length of snout, 16; length of maxillary, 30;
length of barbel, 1.6

;
greatest depth of body, 42 ; width of body over

pectoral bases, 21 ; distance from anus to base of outer ventral ray,

31 ; distance from base of outer ventral ray to isthmus, 31 ; height of
second dorsal spine, 63; length of first dorsal base, 22; interdorsal

space, 11.5 ; height of second dorsal, 5 ; height of anal, 13 ; length of
pectoral rays—first, 8.7; second, 56; third, 77; outer ventral ray,

120+, second ventral ray, 32.

7. NEMATONURUS PECTORALIS (Gilbert).

Macrurus (Malacocephalus) pectoralis Gilbert, Proc. U. S. Nat. Mus., vol.

14, 1891, p. 563.

Macmrus (Nematonums) magnus Gill and Townsend, Proc. Biol. Soc.

Washington, vol. 2, 1897, p. 234.

Albatrossia pectoralis Jordan and Evermann, Fishes of North and Middle
America, vol. 3, 1898, p. 2573.

Albatross station.
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3. Left side, the scales in an area between pectoral, ventral, and

gill-opening; eight rows of scales extendmg obliquely forward at

a distance behind the pectoral equal to the length of the head ;
this

group followed, after an interspace two-thirds length of head, by

an area about eight scale rows wide, and parallel to the first; a few

scales irregularly placed near these areas. Right side, no scales

with more than five ridges.

4. Scales largely lost; a few with many ridges on the right side

below origin of the second dorsal.

5. Left side, none. Right side, a few scales in oblique series below

anterior end of second dorsal ; four horizontal scale rows below mid-

dle of dorsal base.

6. Left side, the scales in an area above the lateral line, below the

first dorsal base and the interdorsal space; about 30 continuous

oblique scale rows on middle of sides below lateral line. Right side,

scales largely lost, but a large area indicated behind pectoral.

From these descriptions it is apparent that the many-ridged scales

occur in definite areas, usually on continuous scale rows, which may

extend obliquely forward, obliquely backward, or horizontally; and

it is further apparent that these areas are not similar on the two

sides of the fish.

Ventral rays in Alaskan specimens:

Rays 6 7 7-8 8

Specimens 16 11
8. NEMATONURUS BONA-NOX (Jordan and Thompson).

i

Con/ijhaenoides hona-nox Jordan and Thompson, Mem. Carnegie Mus., vol.

6. pt. 4, 1914, p. 305, pi. 38, fig. 1 and Icr.

Two large specimens, overlooked by Jordan and Thompson, are

here reported on. One of them bears the label: " Enoshima- 22

II 05."

This species differs from the description of Coryphaenoides alti-

plnnis,^ a Japanese species not obtained by the Alhatross, in the lower

dorsal spine, and especially in the more strongly armed scales, which

are excessively rough, usually with 7 to 9 strongly spinous ridges;

but a few of the scales in certain regions, as in N. pectoralis^ have

an increased number of spines (as many as 18).

Premaxillary teeth biserial, rather blunt, and slightly arrow-

shaped, the inner series the smaller, rather irregular, becoming bi-

1 Subsequent study has shown C. hona-nox to be identical with C. acrolepis (Bean) of

California and Bering Sea. The dentition of C. acrolepis is intermediate between that of

Coryphaenoides and that of Nematonurus. Nematonurus should be merged with Coryphae-

noides, hut may be retained as a subgenus; it should include C. acrolepis (Bean) and C.

lepturus (Gill and Townsend).
2 Coryphaenoides altipinnis Giuither, Ann. Mag. Nat. Hist., ser. 4, vol. 20, 1877, p. 439.

Macrurus altipinnis Giinther, ChaUeniier Reports, vol. 22, Deep-Sea Fishes, 1887, p. 138,

pi. 39, fig. A (in explanation of plate erroneously stated to be from the Japanese Sea).
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serial posteriorly. Inrer series of mandibular teeth similar to the

outer premaxillary series, the outer mandibular series smaller, be-

coming very irregular at the symphysis. Thirteen pyloric caeca,

two-thirds as long as the head. .._ ,.:,,-.. -

Table of mcnsnremenis in hundredths of length to anus.

Locality.

Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, su'norbital

Orbit to preoperclo
Length, snout
Lenglh, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.

.

Height , third dorsal ray
Length, first dorsal base
Interdorsal space
Height, second dorsal
Height, anal
Length, first pectoral ray
Length, second pectoral ray.
Length, fourth pectoral ray.

.

Length, outer ventral ray
Length, second ventral ray..
Scales, above lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Serrations of the dorsal spine

?Enoshima. Enoshima

7S0
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those species formerly referred to Chalinura, such as C. simula, with

a large, nearly terminal mouth, and other characters closely ap-

proacliing the typical species of iXematonurus, including further the

enlarged outer series of teeth in the upper jaw and the single series

of the lower jaw. The other extreme is typified by such species as

(J. nasutus Giinther, with small, inferior mouth, and villiform

bands of teeth in the jaws. The form of the snout, the serration of

the dorsal spine, the spination of the scales, and other characters are

also widely variable, but apparently do not mark natural divisions

of the genus. C. holotrachys Giinther^ seems to approach Coelo-

rhynchus in the form of the snout and the ridges of the head. C.

hyostomus (Smith and Radcliffe)- differs from all other species of

the genus in having the anus remote from the anal fin.

The shoulder girdle is naked in all the species of Coryphaenoldes
and Nematonurus examined.

9. CORYPHAENOIDES MARGINATUS Steindachner and Dbderlein.

Coryphaenoides marfrinntns Steindachner and Doderlein, Fische Japans,

vol. 4, 1887, p. 284.

Albatross
station.
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The ridges on the scales are more numerous in the larger specimens.

These variations with size are indicated in the following table

:

Length to anus.
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The relationships of this species are with species of the Indian and

Philippine faunas, from all of which it differs in the larger eye, which

is about as long as the snout. C. marginatus further differs from C.

hijostomiis (Smith and Eadcliffe)^ in the posterior position of the

anus, which is immediately before the anal fin, and in the spination

of the scales, the spinules being aranged in definite parallel series, as

also in C. microps (Smith and Radclift'e) , instead of being in quincunx

order, as in C. hyostomus.

The smallest specimen of Coryphaenokles obtained by the Albatross

in Japan is 59 mm. long. It was dredged at a depth of 406 fathoms,

in the Eastern Sea, at station 4907, at which C. marginatus was also

obtained. The specimen can not be specifically identified, owing to

its small size and the poor state of preservation; it shows none of

the characters of the larval forms described as Krohnius.

Table of measurements in hutidredths of length to anus.

A Ibatross station
Total length, mm
Zenith to anus, vim
Length, head
Length, orbit
Width, interorbital

Orbit to prcopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Height, second dorsal spine.
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Height, second dorsal
Height, anal
Length, first P. ray
Length, second P. "ray
Length, third P. ray
Length, outer ventral ray. ..

Length, second ventral ray..
Soft raj's, first dorsal
Ventral rays
Pectoral rays
Serrations, "dorsal spine

4915
2 296

94

17
4.5

24.5
30.5
31.5
IS

4907
2 312
100
62.5
17
11

24
18

20
4

51

22
114

40.5
18
14

5
21.5
27
33
17.5
11

21

4911
2 298

19.5
16
26
20.5
20.5

17.5
19.5

17.6
6

29
31

44
21

10

86.5
62
20
12.5
23

18
17.5
5

49
26

106

19.5
17

4

22.5
30.5
38
21

11

63
18

14

24

18.5
18.5

4908
240+
74

65
20
13

25
19

5
24.5
29.5

4908
192

66
21

15
25
20
20
5

54

5067
160
38.5
68
22
12.5
24

19

20.5
6.5
52
23

120

6.5
23.5
30

[CORYPHAENOmES AWAE Jordan and Gilbert.'

This species is known only from the type, a mature female 620 mm.
long, from off Nanaura, in Awa, in the entrance to the Bay of Tokyo.

As stated in the type description, it is related to C. marginatus. A
series of proportional measurements has been prepared for further

comparison with that species.

Length to anus, 185 mm.; length of head, 63 hundredths of the

length to the anus; length of orbit, 14.8; least width of interorbital,

12.3 ; least width of suborbital, 9 ; distance between orbit and margin
of preopercle, 27 ; length of snout, 18 ; length of maxillary, 20; length

iRadclilTe, Proc. U. S. Nat. Mus., vol. 43, 1912, pp. 116 to 122.
2 A pseiidocandal developed.
sBull. U. S. Fish Comm., 1902 (1904), p. 608, text figure.
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of barbel, 6; depth of body, 58; width of body over pectoral bases,

34 ; distance from middle of amis to base of outer ventral ray, 33

;

distance from ventral to isthmus, 30; height of second dorsal spine,

62.2 ; length of first dorsal base, 19 ; length of outer ventral ray, 32.5

;

length of second ventral ray, 18.2.]

10. CORYPHAENOIDES CINEREUS (Gilbert).

Macrourus cinereus Gilbert, Kept. U. S. Fish Comm., 1S93 (1890), p. 457.

—

Jordan and Gilbert, Kept. Fur Seal Invest., vol. 3, 1898, ]). 487.—Gil-

bert and Burke, Bull. U. S. Fish Comm., vol. 30, 1910 (1912), p. 92.

Two specimens, dredged in 510 fathoms off the southeastern coast

of Sagkalin Island at Albatross station 5015, extend the southern

range of this species from Kamchatka. C. cinereus is an abundant

species in Bering Sea, and comparison of the Japanese specimens

with material from Bering Sea has disclosed no constant differences.

The number of radiating ridges on the strong median rostral

tubercle varies from 6 to 10, each ridge being composed of stiff

spinides; the tubercle is flat, the lower half vertical, the upper half

oblique.

Pyloric caeca much shorter than the orbit, 5 to 7 in number, as

counted on the two Japanese and three Alaskan specimens.

The distance between the ventral base and the anus is about nine-

tenths the distance from the ventral base to the isthmus, which is

about equal to the postorbital length of the head.

The following measurements illustrate the large variation in the

length of the filamentous outer ventral ray.

Table of mcasuroucnts in Imndrcdths of length to anus.

A lhatTos.<i station
Tutal length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
rienth, body
Width, body
Anus to ventral
\'entral to isthmus
li'cight, second dorsal spine

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, first pectoral ray
Length, second pectoral ray.
Length, third pectoral ray. .

.

Length, outer ventral ray . .

.

Length, second ventral ray..
Scales, above lateral line

Scales, below lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Gill rakers, lower limb
Serrations, dorsal spine

5015
364

66
21.5
20
10

28
17.5
23
6

51

32
2S
30.5
70
59
26
11.5
7.5

.5015

390
94.5
6S
21.5
18.5
8

28
IS.

24
4.5

50
30
27
31.5
C5
42
22.5
12

38
48
42.5
28

IS
11

8

21

11

39

62
22
19
10
31
17.5
24
4

52
32.5
25
26
00.5

23
21
9

31
19

27
6

5.3.5

33
26.5
28
61
5021.'5'
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11. CORYPHAENOIDES NASUTUS Gunthcr.

Coryphaenoidcs nasutus Gunther, Ann. Mag. Nat. Hist., ser. 4, vol. 20,

1877, p. 440.

Macrurus nasutus Gunthee, Challenger Reports, vol. 22, Deep-sea Fishes,

p. 132, pi. 30, fig. B.

Macrourus nasutus Jordan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 616 (exclusive of the specimen from Izu, which is here re-

ferred to Lionurus proximus).—Franz, Abh. math.-phys. Id, k. Bayer.

Ali:acl. der Wissensch., vol. 4, Suppl. Bd. 1, 1910, p. 2G.

—

Jordan and

Thompson, Mem. Carnegie Mus., vol. 6, pt. 4, 1914, p. 306.

Macrurus nasutus Dollo, Exped. Antarctique Beige, Res. du Voy. du S. Y.

Belgica, Poissons, 1904; pi. 8, figs. 1 and 3 (from Giinther's types;

to illustrate pseudocaudal )

.

Albatross
station.
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Table of measurements in hundredtlis of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Vv'idth, interorbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body, over pectorals . .

.

Height, second dorsal spine
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Height, second dorsal
Height, anal
Length, first pectoral ray
Length, second pectoral ray. .

.

Length, thu-d pectoral ray
Length, outer ventral ray
Scales below lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Serrations, second dorsal spine

50S0
1365
111

4973
375
115
67
18
13
2S.5

20
22
4.5

46
30
63.5
43
17

53

49S0
1350
113
63.5
16.7
15

16.5
59

4.5
24.7

4973
3S0

121

63.5
17.3
12.5
27
18.5
19
3.5
50
32
52

4972
265
104
64..'^

19.5
14

4

25
27.5
31

10
9-10

21

2S

4069
203
57
68
21

14

21

20
4

46
27
72

4969
197
54

68
21

16

26.5
21

20
3.7
48
26
64

Genus COELORHYNCHUS Gioriia.

CoelorJiynclius Gioena, Memoire della R. Accademia della Scienze di Torino

(Turin), vol. IG, 1803, p. 178 (coelorhynchus)

.

Paramacrurus Bleeker, Verslagen en Mededeelingen der k. Akademie van

Wetenschappen, Amsterdam (2), vol. 8, 1874, p. 370 {australis).

Oxymacrurus Bleeker, Verslagen en Mededeelingen der k. Akademie van

Wetenschappen, Amsterdam (2), vol. 8, 1874, p. 370 {japonicus).

Coelorhynchus is a natural group of species, being constantly char-

acterized by the presence of six branchiostegal rays; by the project-

ing snout; the wholly inferior, U-shaped mouth; the smooth,

rounded second dorsal spine ;^ and the presence of definite ridges

on the head, covered with modified scales. The suborbital ridge

is the most prominent; it is continuous from the tip of the

snout to the preopercle, and forms a prominent angle on the side

of the head. Mataeocephalus^ formerly regarded as differing from

Coelorhynchus only in the presence of serrations on the dorsal

spine, has seven branchiostegals, and is closely related to Lionurus,

The sturgeon-like snout evidently has been independently derived

in the two genera, as it has surely been in Trachyrhynchus, a genus

of the Bathygadinae.

In some species of Coelorhynchus the anus is remote from the anal

fin; in some one or tw'o scaleless fossae are developed on the mid-

ventral line anterior to the anus.

This genus contains a large series of species, one extreme of which

is typified by C. coelorhynchus^ with a comparatively short snout,

1 A pseudocandal developed.
2 A few rudimentary .serrations are present on the dorsal spine of a paratype of C. pro-

ducttis. The same condition was noted on the type of C. gladius Gilbert and Cramer
(Proc. U. S. Nat. Mus., vol. 19, 1896, p. 422).
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the other extreme by species with a very long sturgeon-like snout.

Several apparently natural groups can be defined, and are here

regarded as subgenera.

KEY TO THE SUBGENERA AND THE JAPANESE SPECIES OF COELOEHYNCHUS.

A\ Subopercular margin rounded; snout moderate, not greatly produced, with

a prominent double terminal tubercle Coelorhynchus.

A*. Subopercular margin produced backward at the angle in a pointed flap

;

snout without a prominent double terminal tubercle.

B^. Snout usually only moderately produced ; scales with equal parallel

spinous ridges ; body usually with distinctive bars or spots.

Paramacrurus.

«\ An elongate scaleless thoracic fossa present on mid-ventral line ; body

with a large round spot behind pectoral antl below first dorsal, and
another below second dorsal ; orbit longer than postorbital length of

head
;
pectoral with 17 rays ; pyloric caeca 19 to 23 ; inner edge of

shoulder girdle scaled kisliinouyci.

a'. No naked thoracic fossa ; spot near pectoral smaller, posterior spot

absent ; orbit shorter than postorbital length of head
; pectoral with

14 to 15 rays, weaker and shorter ; pyloric caeca 25 to 31 ; inner edge

of shoulder girdle scaled jordani.

B^. Snout greatly produced, sturgeon-like; spinules of scales variously ar-

ranged, but never on equal parallel ridges; inner edge of shoulder

girdle naked Oxymacrurus.

6\ Spinules on scales in strongly divergent series.

c\ Snout, with a terminal spine, less than twice as long as head in

adults.

(Z\ Four or five rows of scales in a series from origin of second dorsal

to lateral line ; under side of head naked.

e\ Three to five spinous ridges on scales ; snout longer, not shaped

like a duck's bill ; eye 1.8 in snout ; barbel 6 in ovhit^producfiis.

el Six to nine spinous ridges on scales ; snout shaped like a duck's

bill ; eye 1.5 in snout ; barbel about half orbit anatiroslris.

d^. Six or seven rows of scales in a series from origin of second dor-

sal to lateral line ; under side of head scaled ; barbel 3 to 4.5

in orbit japonicus.

&. Snout without a terminal spine, more than twice as long as eye in

adult tokiensis.

h'. Spinules on scales strongest on a median keel, the other spinules

arranged in one or two parallel rows, but not on ridges ; under side

of head scaled paraUeliis.

12. COELORHYNCHUS KISpiNOUYEI Jordan and Snyder.

Coelorhynchus kishinouyei Jordan and Snyder, Proc. U. S. Nat. SIus.,

23, 1901, p. 376, pi. 20.

Atbatrnxs siUtion.
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Pyloric caeca shorter than the orbit, numbering, in four specimens.

19, 20, 22, 23.

The scales are strong on the ridges of the head, on which the

suberect spinules radiate from the center of the scale. The median
rostral ridge composed of about 10 wide scales and extending half

the distance from the tip of the snout to the occiput, widening
posteriorly. The median occipital scute well marked and preceded
on each side by a similar scale; these scales similar to those along
the ridges of the head. The scales on top of the head are larger than
the scales of the body, and bear 3 to 5 strongly divergent ridges;

these scales are in definite rows, one median, extending from the oc-

ciput to the rostral ridge, a row extending just within the occipital

ridges and just without the rostral ridge, and a row of small scales

extending forward from the anterior end of the occipital ridge to the
anterior end of the nasal fossa. The upper margins of the nasal

fossa and the orbit are armed wdth linear scales forming a continuous
ridge. The occipital ridges are similar to the median rostral ridge,

but stronger; they extend backward from above the middle of the
pupil and curve outward; another ridge extends from the upper
orbital margin to the end of the gill opening; between this ridge and
the occipital ridge the scales are arranged in three longitudinal rows,
with other smaller scales. The scales on the opercle and preopercle
are similar to those on the body, but their crests are somewhat more
divergent ; those on the cheeks are smaller. The suborbital ridge is

strong, strongest posteriorly, covered by two rows of scales below
the posterior half of the orbit. Under side of head completely naked.
The scales of the body bear a variable number of parallel spinous
ridges, the largest number, about 20, occurring on scales above the
lateral line, near the second dark spot. The spinules on the sides

of the trunk, and on the posterior half of the tail are parallel with
the axis of the body, but those between these regions are directed ob-
liquely downward. The scales before the dorsal are small and bear
a few divergent ridges.

Color in alcohol light brownish, underlaid with silvery on the lower
sides of trunk, and with blackish on the belly. A large, dark brown,
round spot, nearly two-thirds the diameter of the large eye, located
above and behind the pectoral, below the lateral line, covering about
six scale-rows

; another dark brown spot, about five scale-rows wide,
extending from dorsal base to a little below the lateral line, its ante-
rior edge constantly twice the length of the head from the tip of
snout

; indistinct traces of other dark areas are present, but the two
spots are constant in size and position, and are highly diagnostic of
the species. Iris with dark brown chromatophores along its margin,
its upper half blue, its lower half silvery ; opercle and preopercle dark
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brown, underlaid with silvery ; region behind and below eye silvery,

with large dark brown piinctulations ; nasal fossa dark brown, except

on margins of nostrils ; top of head lighter than the color of the body

;

underside of head colorless anteriorly, silvery posteriorly, with large

dark brown punctulations scattered near tip of snout, on midline of

snout, about mouth, and laterally on the posterior half of this region;

rami of the mandibles almost uniform blackish brown; gular and

branchiostegal membranes black, except for a narrow posterior

whitish margin. First dorsal gray, the base with a narrow bhickish

band, the second spine and the tips of the soft rays black; second dor-

sal whitish; anal dusky on posterior third, lighter on middle third,

and with a blackish margin of variable width on the anterior third

;

ventral blackish near base, the outer ray duslry, except on the white

filament, the other rays light proximally, dark distally; ventral in

some specimens nearly uniform blackish
;
pectoral base black on inner

surface, silvery on outer surface, the fin gray, with dark punctalations,

thickest near base of lower rays. Buccal cavity whitish; branchial

cavity lined with whitish or gray, except for a well-defined black

bar near margin of opercular membrane, leaving a narrow whitish

border; peritoneum silvery, with blackish brown punctulations.

The firm texture and light, variegated color of this species, and of

C. jordani, are correlated with the fact that they live in comparatively

warm and shallow water.

The small specimen from Albatross station 5060 differs from those

described in having 12 or fewer series of spines on the scales, and in

proportions, as shown in the following table :

Table of mcasnrements in Jnmdredths of length to anus.

A Ibalross station
Total length, mm
Length to anvs, mm
Lenigth, head
Length, orbit
Width, interoibital
Width, suborbital
Orbit to preopercle
Length, snont
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Length, first dorsal base—
Interdorsal space
Length, pectoral
Length, outer ventral ray...
Length, second ventrol ray.
Scales, above lateral line
Scales, below lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays

21

25.5
51
18

39
47
30
24

5

16

5065
295
77.5
77
28
18

12
30
27
19
6

54
35

21

23
54
19
28
56
37
26
5

15

5065
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13. COELORHYNCHUS JORDANI Smith and Pope.

Coelorhynchus jordani Smith and Pope, Proc. U. S. Nat. Miis., vol. 31, 1906,

p. 494, fig. 11.

Albatross sta-
tion.
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The original description, based on four small specimens from Kago-

shima, the only specimens hitherto known, ma}^ be corrected and sup-

plemented by the following measurements of mature specimens.

Snout 2.9 to 3.1 in head, orbit equal to or shorter than snout ; inter-

orbital about 5 ; 4^ or 5 scales in a series from origin of second dorsal

to lateral line, not including the scale on the lateral line, 5 or 6 below

the second spine of the first dorsal
;
pectorals with 14 or 15, instead of

17, rays; vertical diameter of orbit 1.1 in horizontal diameter; median

rostral ridge extending somewhat beyond vertical through anterior

margins of eye; length of second spine of first dorsal about 0.8 the

distance between its base and the anterior margin of orbit
;
pectoral a

little more than half as long as head ; ventral filament usually reach-

ing well beyond origin of anal. Neither the length of the snout, nor

the number of spinous ridges on the scales distinguish C. jordani

from G. Jcishinouye^ these being the two differences held by Smith

and Pope to separate the two.

The two young specimens from the Eastern Sea differ from those

taken in Kagoshima Gulf in the longer snout, more acutely angulated

preopercular ridge, shorter distance from ventral to isthmus, but the

material is too limited to form defuiite conclusions.

Length of specimens 80 to 225 mm., 2G to TO mm. to anus.

Table to show the number of si)inoi(s ridges on the scales.

Albatross station.
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Tabic of measurements in hundredths of length to anus.

Alicfross station
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zontal; ventral contour little convex. Depth of body about half

leno-th of head; width of body over pectoral bases about 1.3 in its

depth ; width of tail 2.25 in its depth at a point twice length of head

from tip of snout.

Head 3.95 in total length ; snout 2.15 in head, its sides little con-

vex, straight from tip backward a distance equal to length of orbit;

tip of snout acuminate and spinigerous, its width, opposite anterior

orbital margins, 1.3 in its length ; its depth vertically above front of

premaxillaries 1.9; suborbital ridge strong, continuous to preoper-

cular angle; occipital ridges slightly converging toward their mid-

dle, and slightly diverging to the posterior ends; ridge above nasal

fossa and orbit continuous with the postorbital ridge; denticulate

membranous margin of preopercle produced backward as a rounded

lobe; margin of subopercle, at lower angle, sharply produced down-

ward and backward, as in all related species. Orbit oblong, the

vertical diameter two-thirds the horizontal diameter, which is con-

tained 1.8 times in the snout, nearly 4 in head; least interorbital

width 0.8 orbit. Mouth small, extending to below middle of pupil;

maxillary 4.6 in head ; teeth in bands, the outer premaxillary series

scarcely enlarged. Barbel short and slender, about 6 in orbit. Six

branchiostegals; gill membranes attached to isthmus, without a

free fold.

Pyloric caeca scarcely shorter than the orbit ; 27 were counted in a

paratype.

Distance from center of anus to origin of anal fin 3 in orbit, its

distance from base of outer ventral ray a little greater than length

of orbit; distance from ventral to isthmus equal to length of orbit.

No thoracic scaleless pit.

Scales large, 4^ or 5 in a series from origin of second dorsal to the

lateral line (excluding lateral line scale) ;
those on the body bear

usually five very strongly spinous, divergent ridges, the median ridge

strongest, armed with about five imbricate spines, these becoming

larger posteriorly on all the ridges, the last spine extending beyond

the margin of the scale ; some scales have 3 or 4 ridges, but none have

more than 5 ; the scales before the first dorsal and those on the belly

smaller than those on sides of body ; the scales on the median rostral

ridge are not strongly specialized and are elliptical in outline, bearing

one to four divergent crests ; the medirostral ridge is bounded on each

side by a definite series of scales, each of which bears- several ridges;

toward the tip of the snout the scales become smaller and usually

bear but a single keel composed of suberect spinules; the median

occipital scute and the scales on the occipital ridges and on the ridge

above the orbit bear each a single strongly spinous keel; scales on

ridge on upper margin of nasal fossa with about three keels ; a series

of large scales, similar to those of the body, extend backward from
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the orbit, midway between the occipital and postorbital ridges, the

remaining scales between these ridges being small; scales on opercles

similar to those on body, but those on suborbital region are small;

tip of snout w ith a spinigerous plate above and below ; underside of

head wholly scaleless, even below the angle of preopercle.

First dorsal spine small but sharp, entirely smooth (with two small

spinules in a paratype), longer than the snout, and slightly longer

than the soft rays ; base of first dorsal 1.5 in orbit, 1.75 in interdorsal

space. Pectoral 2.9 in head. Outer ventral ray reaching past anus,

but not to origin of anal, the other rays not reaching anus.

Color in alcohol brownish, underlaid with silvery on breast and
anterior part of sides and with blackish on belly ; underside of head
grayish anteriorly, silvery posteriorly, with small grayish brown
punctulations; buccal and branchial cavities lined with blackish, ex-

cepting a narrow border on inner edge of opercular membrane; peri-

toneum blackish, underlaid with silvery.

Six paratypes, five from Albatross station 5059, at which the type
was dredged, and one from station 506G, also in Suruga Gulf ; dej^th,

211 to 293 fathoms. Some of these have a shorter, broader snout

than the type. In addition, three small specimens, 86 to 90 mm.
long, 27 to 30 mm. to anus, were dredged at stations 5059, 5066, and
5072, 148 to 297 fathoms ; Suruga Gulf. These differ from the larger

specimens in several characters probably due to the difference in size

:

Orbit, 3.4 to 3.6 in head, 1.4 to 1.5 in snout; snout, 2.3 to 2.4 in head;
maxillary, 4.4 to 4.6 ; distance from ventrals to anus, about equal to

orbit; distance from anus to anal, 3.3 in orbit; scaly ridges of head
strong ; scales of body bearing one to three ridges.

Table of measurements in hundredths of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbita!
Width, suborbital
Orbit to preopercle
Length, snout
Width, suovit
Length, maxillary
Length, barbel
Depth, bodv
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Length, first dorsal base
Interdorsal space
Length, pectoral fin
Length, outer ventral ray...
Length, second ventral ray

.

Scales, above lateral lino
Scales, below lateral line
Soft rays, first dorsal
\'ent,ral rays
Pectoral rays

6059
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15. COELORHYNCHUS JAPONICUS (Temminck and Schlegel).

Macrurns japonicus Temmincic and Schlegel, Fauna Japonica, 1846, p.

256, pi. 112, fig. 2.—GiJNTHEE, Challenger Reports, vol. 22, Deep-Sea

Fishes, 1887, p. 127, pi. 29, fig. O.

—

Steindachner and Doderlein,

Fische Japans, vol. 4, 1887, p. 283.

Coelorhynchus japonicus Jordan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 617.—Franz, Abh. math.-phys. kl. K Bayer. Al^ad. der Wis-

sensch., vol. 4, Suppl. Bd. 1, 1910, p. 26.

—

Jordan and Thompson, Mem.
Carnegie Mus., vol. 6, pt. 4, 1914, p. 306.

Albatross
station.
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TaUe of measurements in hundredths of length to anus.

A Ibatross station
Total length, mm
Length to amis, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, outer ventral ray...
Scales, above lateral lino

Soft rays, first dorsal
Ventral rays
Pectoral rays

18.3
9.5

25
31
20
G.5

22
20
2t5

9.5
17

4967
307
120
75
20
14

9
25
33.5
19.5
6.5

34
24
5

166
58
76
22
15

8

24

34
18
6

34
24
4

20
20.6
31
12

17

26
30

16. COELORHYNCHUS TOKIENSIS (Steindachner and Doderlein).

Macrurus tokicnsis Steindachner and Doderlein, Fisclie Japaus, vol. 4,

1887, p. 283.

Albatross
station.
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wide free fold
;
gill slit before first arch 1.5 in orbit, slit behind fourth

arch 2.9.

Six scales between origin of second dorsal and lateral line, exclud-

ing the lateral line scale ; most of the scales of the body with 5, some

with 3, strong divergent ridges, armed with about 5 strong procum-

bent imbricate spines, the posterior one strongest, and extending be-

yond the scale margin. Lower surface of head completely naked,

with the exception of a very well defined, elliptical patch of scales

below the angle of the preopercle. A few prickly scales on the lower

acute end of the large pyriform nasal fossa, which is as long as the

eye ; a pair of naked grooves near tip of snout, converging anteriorly

;

scales of the median rostral ridge anteriorly with two divergent

ridges, posteriorly with a single keel, and with a few lateral spinules

;

two well-defined series of scales on each side of the rostral ridge be-

tween it and a lateral groove parallel to it ; the scales in these series

are armed each with a single spinous ridge ; the two series on each

side diverge opposite the end of the rostral ridge, the inner series of

each side meeting above the middle of the orbit, and forming a median

occipital series, the outer series becoming continuous with the occip-

ital ridge; two lateral occipital series, between the occipital ridge

and the median series, not extending on the snout ; scales small and

prickly outward from the lateral rostral grooves ; scales in the modi-

fied series midway between occipital and postorbital ridges, and on

the opercles, with 3 spinous divergent ridges, those on the suborbital

ridge with several spinous ridges; other scales of the head with a

single trenchant spinous crest, strongest on the occipital and postor-

bital ridges.

Color light brown (dark on belly), with about six distinct dark

brown bars extending across the body, and about as wide as the inter-

spaces between them; one is located behind the occiput, the second

below the first dorsal, one below the interdorsal space, three broad

ones on the anterior half of tail, and several indistinct ones behind

these. Head grayish, except on the dusky opercle. Vertical fins

dusky, the anal with a blackish margin ; ventral dark, but with a light

filament; two uppermost pectoral rays, and the distal ends of the

other rays dark. Buccal, branchial, and peritoneal cavities lined with

blackish, the branchial cavity with a whitish margin on the opercular

membranes, the peritoneal lining spotted, underlaid with silvery.

A larger specimen, in poor condition, about 535 mm. long, from

station 4911, differs from the smaller specimen in the following char-

acters: Scales on anterolateral angle of snout scarcely enlarged;

length of snout 2.27, width 1.55 in its length ; depth over tip of pre-

maxillaries 1.65; orbit smaller, 2.1 in snout; maxillary 3.65; scaly

ridges less prominent ; scales with 5 to 7 ridges ; nasal fossa more com-

pletel}^ scaled anteriorly ; a few lateral spinules besides the median keel

on the scales on top of head ; scales on median rostral ridge with 5
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spinous ridges ; those on the opercles, and on the series between the

occipital and postorbital ridges with 3 to 7 spinous ridges. First

dorsal spine concealed (sharp in the smaller specimen). Fifty pyloric

caeca, shorter than the orbit.

C. tohiensis is probably most closely related to C. mdcrorhynchus
Smith and Radcliffe/ a Philippine species, and to C. quadrlcrlstatus

(Alcock),- an Indian species. From C. macrorhynchus^ it diifers in

the absence of scales on the under side of the head, excepting the

definite small posterior patch ; the dark bars of the body ; the blunt

snout ; and the shorter interdorsal space, which is shorter, instead of

longer, than the base of the first dorsal. From G. quadrlcristatus^ it

differs in the shorter blunter snout; the larger eye; the naked under-

side of head ; in the more numerous pectoral rays, 18 or 19, instead of

16 ; and in the ventral extension of the dark bars to the anal base.

TaUe of measurements in linndredths of length to anus.

A Ibatross station
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Under side of head completely scaled; scales between the strong

ridges of the head small, mostly with a single median keel, excepting

a series of scales midway between the occipital and postorbital ridges.

Subopercle sharply produced downward and backward at its lower

angle. Branchiostegals 6. Only 9 pyloric caeca, two-thirds as long

as the eye.

Tabic of measurements in hundredths of tengtli to anus.
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18. ABYSSICOLA MACROCHIR (Gunthci).

Macrurus macrochir Guntheb, Aim. Mag. Nat. Hist. (4), vol. 20, 1877, p.

438 ; CliaUengcr Reports, vol. 22, Deep-Sea Fishes, 1887, p. 148, fig. 29,

fig. B. (off Enoshima, 345 fathoms).

Abyssicola macrochir Goode and Bean, Oceanic Ichthyology, 1895, p. 417,

pi. G, fig. 348.—Jordan and Snydee, Proc. U. S. Nat. Mus., vol. 23, 1900,

p. 376 (off Tokyo; Albatross, 1896).—Jordan and Gilbert, Bull. U. S.

Fish Comm., 1902 (1904), p. 607 (Sagami Bay, Albatross, 1900).—
Franz, Abh. math. phys. kl. k. Bayer. Akad. der Wisseusch., vol. 4,

Suppl. Bd. 1, 1910, p. 26.

Albatross
station.
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upper juw to form three series, the outer premaxillary series either

larger or smaller than the inner series; teeth of inner mandibular

series always enlarged, the outer series close to the inner series, as in

Nematonurus. Six branchiostegals
;
gill membranes with a wide free

fold ; width of slit before first arch 1.6 to 1.7 in orbit, the slit behind

last arch 2 to 2.5
;
gill-rakers tubercular.

Seven scales in a series from the origin of the second dorsal to the

lateral line, 18 or 19 in a series from origin of anal to lateral line,

counted obliquely forward and upward, exclusive of the lateral line

scale. Scales on back and sides with 7 to 10 strongly divergent

ridges, armed with retrorse spinules, the last of which does not pro-

ject beyond the margin of the scale; those on belly smaller, with 3 to

5 ridges. Under side of head completely scaled excepting the gular

and branchiostegal membranes. Nasal fossa less than half as long

as orbit, and naked, with the exception of a few scales near its an-

terior end. Inner edge of shoulder girdle with cycloid scales near

outer margin. The scales of the head are considerably differentiated

in certain areas, and along the ridges, but are apparently not so

highly differentiated as in Coelorhynchus. Those on the occipital

ridges are little modified anteriorly, bearing about 5 divergent ridges,

but become stronger posteriorly, the median ridge forming a strong

keel, the lateral ones smaller, entirely obsolete on some scales ; those

on top of head with 3 to 7 divergent spinous ridges, becoming smaller

anteriorly, being scarcely more than prickles between the indistinct

rostral groove and the anterolateral margin of snout; median superior

rostral ridge with a series of subquadrate scales, widening posteriorly,

each armed with about ten rows of spinules radiating from near the

center of the scale, the last spine pointed posteriorly ; those on the

lower half of cheeks, and on the under side of the head, similar to

those on the belly, not being so greatly reduced as in Coelorhynchus;

suborbital ridge sharp, accompanied above Ijy one row of small scales

before pupil, becoming smaller anteriorly, and by two series of large

irregular scales from below pupil to preopercle ; those on opercle and

preopercle enlarged, bearing 7 to 12 ridges.

Twenty-nine and 31 pyloric caeca were counted in two southern

specimens, and 29 in one nortl:^ern specimen, the longest in each case

shorter than the orbit.

Anus preceded by an oval black scaleless fossa. A large glandular

body is located in the body wall, above this fossa. A similar fossa is

found in some species of Coelorhynchus., in Malacoce'phalus^ and in

some species of the large genus Lionurus.

Color light brown, underlaid with silvery on the lower half of

trunk and head, belly somewhat darker; ventrals blackish; other fins

duslcy, the first dorsal blackish near tips of rays. Young lighter in
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color, with much more silver; fins light, ventral blacldsh near base

only.

First dorsal spine small but sharp, compressed anteroposteriorly

;

the second spine rounded and smooth.

The specimens dredged in comparatively shallow water, off Matsu-

shima Bay, greatly extend the northern limit of distribution of this

species. They are evidently the young of A. macrochir; they differ

from the southern specimens in the much lighter color, as described,

and in the proportions of the head, having the eye larger, the snout

longer, and the postorbital length of head shorter. These differences

are assumed to be due to the difference in size between the northern

and southern specimens, and are well illustrated in the tables of pro-

portional measurements. The specimens from station 5048 are from

91 to 2G8 mm. long, 21 to 72 mm. to anus. A similar specimen, 19

mm. long to anus, was dredged in the Eastern Sea.

Tables of measurements in hundredths of length to anus.

SOUTHERN SPECIMENS.

A Ibatross station
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NORTHERN SPECIMENS.

A Ibatrnss station
Total length, mm
Length to anvs, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length , maxillary
Length, barbel
Depth , body
Width, body
Anus to ana"l

Anus to ventral
Ventral to isthmus
Height, second dorsal spine.

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral fin

Length , first pectoral ray . . .

.

Length, second pectoral ray.
Length, third pectoral ray..

.

Length, outer ventral ray....

Length, second ventral ray.

.

Soft rays, first dorsal
Ventral rays
Pectoral rays

5049
385
100
76
23
24
9

34
26
28.5
4
52
29
12
20
20

5049
355

25
9
33
26
27
3.5

50
33
n
18
27.5
39

17
35
44.5

17

34
42.5

5048
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19. HYMENOCEPHALUS STRIATISSIMUS (Jordan and Gilbert).

EynienocepJialus striatissimus Jordan and Gilbert, Bull. U. S. Fish Comm.,

1902 (1904), p. 612, text figure.

Albatross
station.
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Table of measurements in hundredths of length to anus—Continued.

Albatross station ..

.

Total length, mvi.--
Len^th to anus, mm

.

Length, head
Length, orbit

Width, interorbital

.

Orbit to preopercle.

Length, snout
Length, maxillary.

.

Length, barbel

4967
129
44
62.5
25

4967
137
34
63
28
21

34
U.5

4967
127

4967 4967
134 141
35.5

I 36
67 66

4967
131
42

4967
144
35
63
29
20
29
14

36
14

20. HYMENOCEPHALUS LETHONEMUS (Jordan and Gilbert).

Hymenocephalus lethonemus Jordan and Gilbert, Bull. U. S. Fish Comra.,

1902 (1904), p. G15, text figure.

A Ibatross

station.

4918-
4919.

4968.

5059.
5060.
5060.
5067.

General locality.

Eastern Sea
do

Off east coast of Hondo

.

Suruga Gulf
do

.....do
do

Sagami Bay
Uruga Strait

Depth
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TahJe of measurements in hundredths of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suDorbital
Orbit to preopercle
Length, snout
Length, maxillary
Depth, body
Anus to ventral
Ventral to gill membrane
Height, second dorsal spine
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, first pectoral ray
Length, second pectoral ray
Length, third pectoral ray
Length, outer ventral ray
Length, second ventral ray
Gill-rakers, lower limb, second arch.

4919
180+
49.5
67
23

50G0
1122

45
63
20
20
9

30
19

33
40
33.5
37

4919
1 182

50
67
20
20
9

30
22
36
40

4919

177
49
65
19

20
8.5
29
19

34

43

1 A small pseudocaudal developed.

Genus MALACOCEPHALUS Gunther.

MaZacocephalus differs from Lionurus,, and the other genera of the

Coryphaenoidinae with seven branchiostegal rays, in the dentition

and in the profuse branching of the numerous pyloric caeca. Teeth

biserial in upper jaw; miiserial in lower jaw.

21. MALACOCEPHALUS NIPPONENSIS, new species.

Plate 9, fig. 2.

Type-specimen.—460 mm. long (a small pseudocauctal developed),

from Albatross station 4967, off the east coast of central Hondo, at

a depth of 244 to 253 fathoms; Cat. No. 76866, U.S.N.M.

Comparison of specimens from the Hawaiian Islands, Japan, and

the Philippine Islands indicates the presence of three species in the

Pacific Ocean, one in each locality mentioned. Although w^e have no

specimens of M. laevis, the Atlantic species, it seems unsafe to identify

any one of the Pacific species with it, as certain differences appear

in the descriptions. The relationships of the species are indicated

in the following key

:

a\ Snout short blunt and low, its bony tip on a horizontal through lower edge

of pupil
;
preoral length of snout 3.7 in postorbital length of head ; dorsal

rays II, 10 ;
pectoral rays, 16 or 17 ; fins uniformly dusky ; teeth much

stronger than in other species M. species (Philippine Is.).

a^ Snout more pointed and higher, the bony tip on a horizontal through upper

part of pupil
;
preoral length of snout, 2.2 to 2..5 in postorbital length of

head.

b\ Eye less than two-thirds postorbital length of head ; ventral fins uni-

form blacki.sh.

c\ Dorsal rays II, 11 or 12; pectoral rays 17 or 18; ventral fossa (before

anus) triangular, larger; pectoral more than half as long as head.

laevis.
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c". Dorsal rays II, 10; pectoral rays 20; ventral fossa (before anus)

smaller, round ; interorbital wider than eye ; pectoral less than half

as long as head nipponensis.

b\ Eye more than two-thirds postorbital length of head; ventrals with a

light base and a blackish tip ; dorsal rays II, 11 to 13 ; pectoral rays

19 or 20 ; ventral fossa round ; interorbital narrower than eye

;

pectoral half as long as head haioaiiensis.

When compared directly with paratypes of M. haivaiiensis^ the

type of M. nippo7iensis is found to diiler in the following characters

:

The eye smaller, the head longer, especially the postorbital length;

the interorbital wider; the maxillary longer; the snout longer; the

spinules of the scales more numerous, more densely crowded and
shorter ; the soft dorsal rays fewer, 10, instead of 11 to 13 ; and in the

uniform coloration of the ventral fin. These differences are brought

out in the table of measurements, and have been verified in four com-

parable paratypes of 31. hawaliensis.

Nothing can be said of the relationships of M. nipponeTisis with the

species found in the Indian Ocean, and identified with M. laevis by

Alcock ^ and Brauer.^

Dorsal II, 10; ventral, 9; pectoral, 20; 15 scales above lateral line.

Contours of body little arched. Head rather pointed; snout high,

its bony tip above middle of eye
;
preoral length of snout 2.2 in post-

orbital length of head
;
preocular length of snout 0.4 in head ; orbit,

3.25; interorbital space wider than orbit; preopercular angle pro-

duced backward, the angle sharply rounded ; mouth large, the maxil-

lary half as long as head; teeth uniserial in lower jaw, becoming

irregular at the symphysis, and similar to but less strongly curved

than those of the outer premaxillary series, which is the stronger of

the two premaxillary series; the teeth about as in M. hawaliensis, but

much smaller than in the Philippine species, the longest one-tenth as

long as orbit; barbel slender, one-third the orbit; branchiostegals

seven; about nine short, movable, spinigerous gill-rakers on the

lower limb of the outer arch.

Scales small, with numerous (about 20 to 30) small, suberect

spinules arranged in quincunx order in a diamond-shaped patch on

each scale ; these spinules more numerous, more crowded, and shorter

than in either larger or smaller specimens of M. hawaiiensis. An-
terior curve of lateral line low, about 1.5 times as long as the head.

Gular membrane naked; a series of scales on the branchiostegal

membrane over each ray ; inner edge of shoulder girdle mostly scaled,

as in the other Pacific species.

1 Gilbert, Bull. U. S. Fish Comm., 1903 (1905), pt. 2, p. 677, fig. 265.

2Alcocl{, Ann. Mag. Nat. Hist. (6), vol. 4, 1889, p. 398, and (6), vol. 8, 1891, p. 123; A
Descriptive Catalogue of the Indian Deep-Sea Fishes, 1899, p. 119.

^Brauer, die Tiefsee-Fische, p. 270.
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The numerous pyloric caeca are profusely branched. Anus midway
between anal and ventrals. A small, round, naked fossa between

ventrals, its diameter one-fourth that of orbit, separated by a scaly

region from the oval naked area surrounding the anus.

The stomach contained the remains of the eyes of a cephalopod.

First dorsal spine sharp, the second spine 1.45 times as long as

orbit, not greatly strengthened, its anterior edge rounded, separated

by a well marked longitudinal groove from the rest of the spine;

base of first dorsal nearly as long as the snout, about half the inter-

dorsal space. Pectorals nearly half as long as head. Outer ventral

ray as long as orbit, with a short filament.

Color light brown above, silvery on the sides, shading into blackish

on belly. Lining of buccal cavity white; that of branchial cavity

wdiite, with a blackish band just within the narrow whitish border

of the opercular membrane
;
gular membrane blackish ; branchiostegal

membrane gray, punctate; peritoneum sih'ery. Dorsal fins, ventral,

and pectoral Iblack; anal whitish, punctate, and margined with

blackish.

Only the type known.

Table of mcasKrcDients in hundredths of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preoperclc
Length, snout
Postorbital length, head
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal 2

Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral fin

Length, first pectoral ray....
Length, second pectoral ray.
Length, third pectoral ray. .

.

Length, outer ventral ray . .

.

Length, second ventral ray..
Soft rays, first dorsal
Ventral rays
Gill-raters, lower limb

Type. Paratypes, AL hawaiiensis.

4967
1 406

77

4134
340+
69
85
31

26
10

37
23
35
40.5
13.5
74
44
7.5

17

29

4134
330+

66
84.5
29
28
9

36
24.5
36
40
16

42.5
10
17

4134
285+
53
86.5
31
29
9

39
24
36.

5

42
17

84
39
9
16.5
27

1 A pseudocaudal developed.
2 In the figure of the type of H. hawaiiensis the anus is represented as remote from the anal as in the type

of M. nipponensis.



192 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.51.

Genus LIONURUS Gunther.

Lionurus Gunther, Challenger Reports, vol. 22, Deep-Sea Fishes, 1887, pp.

124, 141.

—

Jordan and Evermann, Fishes of North and Middle America,

vol. 3, 1898, p. 2592 (fllkaHda).

Nezumia Jordan, in Jordan and Starks, Bull. U. S. Fish Com., 1902 (1904),

p. 620.—McCuLLOCH, Records Australian ]Mus., vol. G, pt. 5, 1907, p. 34

{condylura).

IMacruroplus Bleeker, Typi non nulli generici piscium neglecti, Verslagen

en Mededeelingen der k. x\.kademie van Wetenscliappen, Amsterdam,

(2), vol. 8, 1874, p. 369; leased on Macrotirus serratus Lowe, a species

not identified by other authors. Lowe's short description indicates that

his species is probably referable to this genus. If AI. serratus is ever

recognized, and proves to belong to the present genus, the name
Macruroplus must replace Lionurus.

This genus as here characterized is very extensive, including most

of the species of Coryphaenoidinae which have seven branchiostegal

rays. The other genera with seven branchiostegal rays are closely

related to Lionurus. They are: ]\Ialacoce2:)hMus, Mataeocephxilus^

Trachonurus., and Cetonurus. The species of Lionurus vary within

wide limits. On the one hand are species closely resembling Malaco-

cephalus., with a large, subterminal mouth, the maxillaries more than

one-third the length of the head, and other characters indicating a

natural group. These species are as follows: L. lucifer, L. nigro-

mffculatus, L. atherodon, L. petersoni^ L. occidentaUs., L. garmani, L.

ctenomelas, L. misal'ia., and L. ma(yfonema. On the other hand is a

series with a small mouth, the maxillaries being decidedly less than

one-third the length of the head (except in L. stelgidolepis) . At one

end of this series of small-mouthed forms are the more typical species,

such as L. hairdii, L. aequaUs, and L. sclerorhynchus., with conical

projecting snout and slender form, with the ventrals containing but

few rays and located below the pectorals, and with the origin of the

anal behind the first dorsah At the other end of the series are species

in which some or all of the following modifications are shown : An-

terior profile of snout subvertical; form robust; base of first dorsal

oblique; ventrals far anterior to pectorals; origin of anal under first

dorsal base; and the ventrals Avith an increased number of raj^s. Two
species, L. parvipes and L. cefo7iuropsis, are evidently related to

Cefonurops, as discussed in detail in the description of L. cetonu-

ropsis. Five sj^ecies with smooth scales are grouped in the subgenus

Lionurus., as originally proposed by Giinther. Generic rank is not

assigned them because the group is characterized only by the smooth

scales (a character which may haA'e been independently derived in the

different species). Moreover, the scales of the head are spinigerous

in L. liolepis.

The dorsal spine is smooth or weakly armed in the subgenus Lionu-

rus. All the species of Lionurus with rough scales are provisionally
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referred to the subgenus Nezumda, which was originally proposed to

include species with an increased number of ventral rays. But the

ventral rays vary in different species, with all intermediate numbers,

from 5 to 17.

22. LIONURUS GARMANI (Jordan and Gilbert).

Coryphaemides garmani Jokdan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 610, text fig.—Fkanz, Abh. math.-pliys. kl. k. Bayer. Akad.
der Wissensch., vol. 4, Suppl. Bd. 1, 1910, p. 26.

—

Jordan and Thomp-
son, Mem. Carnegie Museum, vol. 6, pt. 4, 1914, p. 306.

Albatross
station.
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"with dark brown chromatophores, similar to those covering the pos-

terior sides of L. misakia, but finer.

Table of measurements in hundredths of length to anus.

A Ibatross station
Total length, mm
Length to anus, mm...
Length, head
Length, orbit
AVidth, interorbital. .

.

Width, suborbital
Orbit to preopercle. .

.

Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus

—

Height, second dorsal
spine

Height, third dorsal
ray

Length, first dorsal

Interdorsal space
Height, second dorsal

.

Length, pectoral
Length, first pectoral
ray

Length, second pec-
toral ray

Length, outer ventral
ray

Length, second ven-
tral ray

Scales, above lateral

line ,

Soft rays, first dorsal.

.

Ventral rays ,

Pectoral rays
Serrations, dorsal
spine

Gill-rakers, lower
limb, second arch...

5054
1255
53.5
85.5
30.5
25.5
11

36
23
40
23
Tfi

40
17.5
11

41

26.5
59

5059
1272

53.5
85.5
31
25.5
10.5
38

12
9-8

20

5059
282

10.5
37.5
27
43

23
72
40
16
13

43

247
49
87
30
27
10.5
35
23
40
23

74
38
17
13

42

5066
232
45
86
31

27
10

37
23

39
25

77
37
16
13

43

Paratypes,
Sagami Bay.

7.5
48

3

37.5

34

1 A pseudocaudal developed.

23. LIONURUS MISAKUS (Jordan and Gilbert).

Corijphaenoidcs misakius Jordan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 611, text fig.

—

Jordan and Thompson, Mem. Carnegie Mus.,

vol. 6, pt. 4, 1914, p. 306.

Macrourus asper Jordan and Thompson, Mem. Carnegie Mus., vol. 6, pt. 4,

1914, p. 306, pi. 38, fig. 2 (not Coryphaenoides asper Giinther).

A single small specimen of this well-marked species is included in

the present collection. The data for this specimen have been unfor-

tunately lost. It is smaller than the type-specimens and differs from

the type in several proportions, as shown in the table. These differ-

ences are doubtless due to the difference in size.

Shoulder girdle with cycloid scales near margin of inner edge.
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Table of measurements in hundredths of length to anus.

Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine
Height, third dorsal ray
Length, first dorsal base

—

Interdorsal space
Length

,
pectoral

Length, outer ventral ray.

.

Length, second ventral ray.
Soft rays, first dorsal
Ventral ravs

Type.

10
38.5
21.5
35
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Table to show the variation, with size, of the mimber of spiniiles

on the second dorsal spine, and of the average number of spinous

ridges on the scales

:

Total
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Table of measurements in hundredths of length to anus.

A Ibatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length , snout
Length, maxillary
Length, barbel
Depth, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, outer ventral ray...
Length, second ventral ray.
Scales, above lateral line
Serrations, dorsal spine
Gill-rakers, lower limb

5007
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located farther forward than usual, the maxillary scarcely extending

to the vertical from front of pupil. Teeth rather coarse, in moderate

bands on jaws, the outer premaxillary series enlarged. Barbel

slender, two-thirds as long as the orbit. Branchiostegals 7. About

7 tubercular gill-rakers.

Eleven scales from origin of second dorsal to lateral line, excluding

the lateral line scale. Scales round, with prominent concentric striae,

armed with one to five long, slender, recumbent spinules (the number

of spinules would probably be greater in larger specimens). The

scales on the head and belly are smaller than on the sides. Lateral

line rising anteriorly, forming a high curve, as long as the snout plus

the orbit. Gular and branchiostegal membranes and inner edge of

shoulder girdle naked.

First dorsal spine short, triangular, compressed; the second spine

rather robust, broken in the type, the remaining portion, a little

longer than the postorbital length of the head, with ten sharp serra-

tions, which are small near the base of the spine ; base of first dorsal

about as long as the snout, equal to the interdorsal space; second

dorsal low, little more than half as high as the orbital diameter; anal

nearly three times as high as the second dorsal, its origin below the

middle of the first dorsal base; pectoral 1.4 in head, inserted midway

between the verticals from the origin of the dorsal and the insertion

of the ventral ; outer ventral ray with a filament reaching the eighth

anal ray, the second ray extending about to origin of anal; ventral

inserted anterior to the vertical from the origin of the first dorsal a

distance nearly equal to the interorbital width.

Anus far forward, its distance from the base of outer ventral ray

about tw^o-thirds its distance from origin of anal; distance from

ventral base to isthmus equal to orbit, about 0.9 the distance between

the origin of the anal and the base of the ventral. A large naked area

about anus, extending forward to between ventrals.

'Bodj light brown, shading into blackish on belly; branchiostegal

membranes brownish black ; gular membrane and opercle with dark

punctulations. First dorsal, pectoral, and the bases of a fcAV of the

anterior anal rays, dusky ; ventral blackish, except for the light tips of

the rays, including the filament ; second dorsal and anal light. Buccal

cavity light, a little dusky on roof of mouth, and just within the

mandibular series of teeth : branchial cavity dusky under the opercles,

with a narrow whitish border on the edge of the branchiostegal mem-
branes, whitish on the membrane covering the hyoid a':'ch; isthmus

silvery, with large punctulations; peritoneum silvery, mottled with

brownish.

This species is apparently not closely related to any East Indian or

Japanese species, but closely approaches two Hawaiian forms: L.
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ecfeTies (Gilbert and Cramer)/ from which it differs in the lighter

color and much smaller eye (2.4 in head in L. ectenes) ; and L.

hehetatus (Gilbert),^ from which it differs in the color, lacking the

cross-bars, and in the fin formula (D. II, 12; V. 8; P. 24, in Z.

hehetatus).

(Darus, from " Dara," the Japanese name of certain Macroiiroid

fishes.)

26. LIONURUS SPINOSUS, new species.

Plate 10, fig. 2.

Type-specimen.—280 mm. long, from Alhatross station 4915, in the

Eastern Sea ; depth, 42T fathoms; Cat. No. 76868, U.S.N.M.
Dorsal II, 10; ventral, 8; pectoral, 21.

Dorsal contour slightly and gently curved from tip of snout to

origin of dorsal; base of first dorsal only moderately oblique; width
of body over pectoral bases 1.8 in head ; width of tail, near middle of

its length, one-third its depth.

Head firm, the sensory canals little developed. Snout conic, its

preocular length 3.4 in head, preoral length equal to diameter of

orbit; a scaleless groove behind anterolateral margin of snout be-

tween the lateral and the terminal tubercles; a groove above the

scale-row of the suborbital ridge; terminal tubercle strong, double,

each half with about six rows of strong spines, arranged on a hemi-

spheric base ; lateral tubercles, and the margin of the snout between
the tubercles with similar but smaller spines. Margin of preopercle a

little curved, nearly vertical, its angle rounded ; a triangular portion

of the interopercle visible behind the preopercle; no ridges except

the suborbital, which is little oblique and extends to below posterior

margin of pupil. Orbit round, 3.7 in head. Least interorbital width,

above middle of pupil, one-fourth length of orbit; least suborbital

width 2.2 in orbit. Mouth wide, the maxillary as long as the snout,

extending to below posterior margin of pupil. Teeth in wide villi-

form bands in jaws, the outer premaxillary series consisting of

enlarged teeth, larger than usual in Lionurus., the longest 0.15 the

length of orbit. Barbel slightly more than half as long as orbit.

Seven branchiostegals. Seven tubercular gill-rakers on the lower

limb of the outer arch.

Eight scales in a series from origin of second dorsal to the lateral

line, not including the lateral line scale. Scales with long retrorse

spinules, arranged in quincunx order, the longest frequently extend-

ing beyond the scale a distance -equal to one-third the width of the

scale. Those anterior to the dorsal and on the head (excepting the

^ Macrourus ectenes Gilbert and Cramer, Proc. U. S. Nat. Mus., vol. 19, 1897, p. 423,
pi. 44, fig. 1 ; Gilbert, Bull. U. S. Fish Comm., 1903 (1905), pt. 2, p. 667.
^Maerourus heletatus Gilbert, Bull. U. S. Fish Comm., 1903 (1905), pt. 2, p. 671,

fig. 262.
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opercular regions) with shorter, stronger, and more numerous spines

;

under side of head completely naked ; inner edge of shoulder girdle

naked; nasal fossa naked, its longer axis horizontal, 0.4 that of orbit;

nostrils without raised edges. Lateral line rising anteriorly from

below origin of second dorsal in a low convex curve.

First dorsal spine short, but comparatively well developed, its

anterior portion conic, separated by a groove from the posterior por-

tion, which is lower and much more compressed than the anterior

portion ; the second spine very long and slender distally, its length

exceeding that of head by a distance equal to length of snout,

armed with 16 widely and irregularly spaced serrations ; base of first

dorsal about as long as snout, 1.2 in interdorsal space; pectoral

pointed, half as long as head ; outer ventral ray with a filament ex-

tending to the seventh anal ray, the second ray extending to between

anus and origin of anal.

Anus nearly midway between origin of anal and a line joining the

ventral bases, preceded by a black naked area, which extends for-

ward in a triangular shape to between ventrals. The anterior end of

this scaleless area is occupied by a small round area covered with

papillae. This structure is evidently homologous with the ventral

fossa mentioned in the descriptions of other species.

Light brown on back and sides of trunk, and on tail ; shading into

black on belly. Branchiostegal membrane grayish-brown; gular

membrane and under side of snout dusky; lining of buccal,

braanchial, and abdominal cavities black; no lighter margin on the

branchiostegal membrane. Dorsal spine, and proximal half of soft

rays of first dorsal blackish, the distal half of the soft rays white

;

second dorsal light ; ventral black
;
pectoral and anal dusky.

Measurements of the type in hundredths of length to anus (64.5

mm.) : Length of head, 73 ; length of orbit, 20 ; least interorbital width,

15.5; least suborbital width, 9; distance between orbit and preoper-

cular margin, 24 ; length of snout, 22 ; length of maxillary, 22 ; length

of barbel, 10 ; depth of body, 56 ; width of body over pectorals, 39

;

distance from center of anus to origin of anal, 13.5 ; anus to base of

outer ventral ray, 16.5; base of outer ventral ray to isthmus, 26;

height of second dorsal spine, 96.5 ; height of third dorsal ray, 68

;

base of first dorsal, 22 ; interdorsal space, 27 ; height of second dorsal,

9 ; height of anal, 20 ; length of pectoral, 37 ; length of outer ventral

ray, 40; length of second ventral ray, 22.

Z. spinosus differs from the following species, L. proximus^ in tlie

naked under side of the head ; longer dorsal spine ; longer spinules

on scales ; longer teeth in the outer premaxillary series ; and in numer-

ous other details.

Only the type Iniown.
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27, LIONURUS PROXIMUS (Smith and Radcliffe).

Macrourus proximus Smith and Radcliffe, iu Radcliffe, Proc. U. S. Nat.

Mus., vol. 43, 1912, p. 119, pi. 26, fig. 2.

Macrourus nasutus Jordan and Gilbekt, in Jordan and Starks, Bull. U. S.

Fish Comm., 1902 (1904), p. 618 (the specimen from off Izu; not

CorypJiaenoides nasutus Gtinther).

Albatross
station.

General locality.
Depth
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The spinules of the scales are in quincunx order, increasing in num-

ber with age, becoming densely crowded in the adult. The individual

spines vary in shape in different specimens, being either conic or

hastate.

Inner edge of shoulder girdle almost completely naked.

Pyloric caeca long and slender, nearly as long as postorbital length

of head, 24 and 29 in number in two Japanese specimens counted.

Color dark brown; the entire abdominal region blackish; perito-

neum silvery, with brown spots.

Table of meastiremcnts in hiindredihs of length to anus.

Japan.

Pliilippine Islands.

Type. Paratypes.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
AVidth, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to istlunus
Height, second dorsal spine.

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, first pectoral ray
Length, second pectoral ray .

.

Length, third pectoral ray. .

.

Length, outer ventral ray
Length, second ventral ray. .

.

Scales, above lateral line

Soft rays, first dorsal
Ventral rays ,

Pectoral rays
Serrations, dorsal spine

ilzu
312+
69
79
20
16
11

29
23
25
17.5
52
38
26
24

30
62
56
19.5
31
41
5.5

34
40.5

7
9

10-8
20
13

4977
2 216

66.2
71

21

17

n
26.5
21
23
16
56
35
23
15
27
66.5
61
20.5
26
37
4

29
34

4915
226
49.7
73
20
15

10
26
22
21

11

29
17

16

4968
124+
32.5
76
28.5
18.5
10
24
23.5

12
44
23.5
20
18

77
74

21
14

10
29
22
25
15

60
29
17

15

30.5
C9
62
23
27.5
4L5

5201
249
55
76
22
17.5
11

27.5
22.5
24
13
56

5527
210
55

17
14

28
74
67.5
22.5
34
40

28. LIONURUS CETONUROPSIS, new species.

Plate 11, fig. 1.

This interesting species is very close to a Philippine species, L.

parvipes (Smith and Radcliffe).^ These two species are apparently

related to Cetonurus, as their common characters indicate. Among
these may be mentioned the following: Body rather robust; snout very

high and broad, intermediate in form between typical Lionurus and

Cetonurus; suborbital ridge comparatively well marked; scales small,

hispid with suberect spinules, much as in Cetonurus; external groove

1 Izu, Japan ; a specimen sent to Stanford University from the Imperial University ; No.

8002, Fish Collections, Stanford TTniversity (see synonomy).
"A pseudocaudal developed.
3 lYoc. U. S. Nat. Mus., vol. 43, 1912, p. 124, pi. 28, fig. 1.
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along lateral line somewhat interrupted ; bones of head rather soft,

intermediate in condition between Lionurus and Cetonu?'us. These
species have 5 or 6 ventral rays, while all other species of Lionurus

and of Cetonurus have 7 to 17.

Type-spemmen.—A mature female, 58 mm. long to anus; Alhatross

station 5084; 918 fathoms; off east coast of Hondo; Cat. No. 76869,

U.S.N.M.

Dorsal, II, 9 ; ventral, 6 ;
pectoral, 18 ; 11 scales between lateral line

and origin of second dorsal.

Body more robust than in L. parvipes^ the depth below origin of

dorsal 1.25 in head; trunk more compressed than usual, the width

across pectoral bases 2.4 in head; tail slender, and less strongly com-
pressed than usual, rather sharply constricted behind anus; depth

2.7 in head at a point twice length of head from tip of snout; width

of tail about half its depth anteriorly, two-fifths its depth poste-

riorly; first dorsal base oblique; sides of head vertical and nearly

parallel behind anterior margin of orbit; anterolateral angles of

snout prominent, on a vertical passing slightly in front of tip of pre-

maxillary, and on a vertical passing through upper part of pupil;

distance between lateral angles slightly greater than the inter-

orbital width, and nearly equal to length of snout; snout 2.59

in head, broadly triangular before the lateral prominences, the

terminal angle, viewed from above, being 110 degrees; tip of

snout high, on a horizontal passing between the pupil and the

upper orbital margin; preoral length of snout 3.9 in head, equal

to vertical depth of snout above tip of premaxillaries ; suborbital

ridge distinct, curved, and oblique, its length 2.25 in head, both
its ends free, not extending to preopercle nor lateral prominence of

snout; free margin of preopercle not adnate, extending downward
and backward to the evenly curved angle ; in no place entirely over-

lapping the subopercle or interopercle, leaving a narrow margin of

interopercle visible; preopercular ridge strongly produced back-

ward in a semicircular form, its upper vertical portion, above the

curve, short, 1.6 in orbit; orbit nearly round, its longitudinal diameter

4 in head ; interorbital convex, 3.1 in head ; suborbital angulated at

ridge, its least width 1.8 in orbit; mouth oblique, the maxillary ex-

tending to below anterior third of pupil; teeth in bands on jaws, the

outer premaxillary series slightly enlarged ; barbel slender and short,

4.5 in orbit; nostrils in an oval naked fossa, one-third as long as orbit;

the posterior margin of the small circular anterior nostril elevated;

scaleless groove parallel to anterolateral margin of snout, scarcely

developed; head soft, the sensory canals comparatively greatly de-

veloped. Branchiostegals 7; 9 tubercular gill-rakers on lower limb

of second arch ; slit before first arch constricted, 2 in orbit, slit behind
fourth arch, 3.
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Scales small ; those along base of vertical fins not enlarged ;
spi-

nules curved, siiberect, in quincunx order, 10 to 15 on each scale on

sides of trunk; scales of head irregular, their boundaries rather

difficult to determine, their spinules erect, becoming stronger on

snout, but there are no spinous tubercles; under side of head com-

pletely scaled; gular and branchiostegal membranes, and anterior

part of mandibles, naked ; inner edge of shoulder girdle completely

naked. Lateral line with a very short anterior arch, one-fourth as

high as long, its length 2.25 in head.

Distance from occiput to origin of dorsal 2.15 in head. First dorsal

spine broadly triangular, compressed, sharp, with an indistinct lon-

gitudinal groove; the second spine 1.6 in head, its anterior edge

trenchant, armed with strong, widely spaced serrations, 6 on proxi-

mal two-thirds of spine, about 10 in all; last four dorsal rays un-

branched ; length of first dorsal base half the interdorsal space, and

equal to distance between lateral and terminal angles of snout; sec-

ond dorsal low. Origin of anal slightly behind vertical from end of

first dorsal. Pectoral pointed, 1.95 in head, the rays slender ; base of

pectoral in front of origin of dorsal. Ventral small, with six weak

rays, the outer one with a short slender filament which reaches to

anus; ventral inserted anterior to pectoral and anterior to end of

opercle.

Distance from center of anus to origin of anal less than usual in

Lionvrus, being only half the distance from the anus to base of

outer ventral ray. Anus surrounded by a black naked area, two-

thirds as long as orbit ; no other naked areas on breast.

Color in alcohol light brown on back and sides, shading into bluish

black on belly; head gray, with a large blackish opercular patch;

branchiostegal membranes black, without a light inner margin
;
gular

membrane and lips blackish; lining of buccal, branchial, and ab-

dominal cavities black.

L. cetonuropsis differs from Z. parvipes in the shorter dorsal spine

(length 0.51 of length to anus, instead of 0.58 to 0.61), with fewer

stronger serrations; the much lighter color, especially of the head

and fins, which are pale instead of dusky; the weaker spinules on

the scales; the somewhat stronger dentition; the shorter, blunter

head; the narrower suborbital (0.115, instead of 0.13 to 0.16 of length

to anus). These differences have been verified in each of the six

Philippine specimens of L. parvipes.
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One young specimen!, in poor condition, 20 mm. long to anus, was
dredged with the type.

TaUe of measurements in hnndredtlis of length to amis.
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young (see tables) ; teeth in moderate villiform bands in jaws, the

outer premaxillary series not enlarged; orbit one-fourth length of

head, with an irregular outline; least suborbital width 2.2 in orbit;

distance from orbit to margin of preopercle equal to interorbital

width; no prominent ridges nor tubercles; interopercle widely ex-

posed, in no part covered by preopercle; posterior margin of an-

terior nostril elevated and forming a w^ell-marlced flap ; barbel shorter

than pupil ; branchiostegals, 7 ;
gill-rakers tubercular

;
gill slit before

first arch half length of orbit, about as wide as the slit behind the

fourth arch.

Fourteen pyloric caeca about as long as the snout.

Five scales between middle of first dorsal and lateral line, 6 below

origin of second dorsal (not including the lateral line scale) ; 25

from lateral line to origm of anal. Those along anterior portion

of dorsal and anal bases enlarged. Scales diamond-shaped and

nonimbricate, each with 10 to 16 large, suberect spinules, strongest

on a series of scales along the bases of the vertical fins. Lateral line

forming a low, convex curve anteriorly. A naked area behind pec-

toral, extending upwards and forwards. Eami of mandibles, the

gular membrane, and the anterior part of branchiostegal membranes

scaled; a single scale located on the branchiostegal membrane on

each side, opposite the upper angle of interopercle (also present in

the smaller specimen, 225 mm. long) ; a few extending on base of

second dorsal spine, surrounding the first spine; inner edge of

shoulder girdle completely naked.

First dorsal spine almost concealed; the second entirely smooth,

slender, rounded on its anterior edge, its length 1.6 in head; last

three dorsal rays unbranched; base of first dorsal 1.3 in orbit, 1.6

in interdorsal space; height of second dorsal rays about half the

orbit. Longest anal rays 3.5 in head. Length of pectoral 2.25.

Filament of outer ventral ray reaching to fifth anal ray, the second

ray nearly reaching anal; ventral inserted below first dorsal base,

further back than usual.

Distance from anus to base of outer ventral ray equal to orbit,

twice that from anus to anal; distance from ventral to isthmus 1.7

in head. Area between ventrals and anal naked.

Body dark brown ; fins, belly, and lining of buccal cavity dusl^y

;

lining of branchial cavity black, without a light maro-in on opercular

membrane
;
peritoneum black.

A smaller specimen, 225 mm. long, 51 nun. to anus, from Albatross

station 4971, in 649 fathoms, off the east coast of central Hondo,

differs from the larger specimen, just described, as follows: snout 1.2

in orbit ; maxillary reaching to below middle of pupil ; teeth coarser

;
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orbit 3.3 in head; nostril flap shorter; 4 to 6 spinules on scales of

body; an additional naked area, as in T. senflpeUis,'^ the Hawaiian
species, located at the upper angle of the preopercle ; second dorsal

spine half as long as head; base of first dorsal 1.3 in interdorsal

space. A still smaller specimen, 131 mm. long, 26 mm. to anus, also

from station 4971, has only 1 to 4 spinules on the scales; the teeth

coarser ; and the opercle with a sharp but weak spine at the end of

each limb.

Giinther's short description evidently errs in stating that the sec-

ond dorsal begins immediately behind the first, and the mouth is

probably described and figured too small.

T. villosus differs from T. sentipellis, the Hawaiian species, in

having the gular membrane scaled, and in certam proportions, as

indicated in the following table

:

Tabic of measurements in hundredths of length to anus.
*
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of the Kermaclec Islands, at a depth of 520 fathoms. It differs from

Giinther's description in the larger eye, 4 to 4.5, instead of less than

5, in head, more than half the postorbital length of head ; in the less

sudden constriction of the tail from the trunk ; in the smaller mouth,

the maxillaries not extending beyond eye ; and in the distinct serra-

tions of the dorsal spine. Giinther's figure shows the ventrals nearly

twice as long as the orbit, while they are less than half the orbit in

C. rohustus. The Japanese species is also very close to the Atlantic

species, C. glohiceps Vaillant,' but differs from a specimen referred

to that species from the east coast of South America in the absence

of enlarged scales along the anterior base of anal ; in the squamation

of the gular membrane, which is naked in the Atlantic specimen ; in

the more numerous and much stronger spinules on the scales, espe-

cially on the enlarged scales along the dorsal base ; in the absence of

an areji with enlarged scales near origin of anal ; and in the more

widely spaced scales on the head. Its relationships with the Atlantic

species, C. 7nicroi-)s Yaillant,- are unknown.

Tijpe-specimeTi^-more than 285 mm. long (tip of tail broken), 765

mm. to anus ; dredged at a depth of 649 fathoms off the east coast of

central Hondo, at Albatross station 4971. Cat. No. 76870. U.S.N.M.

Dorsal, II, 9 ; ventral, 10
;
pectoral, 17.

Body robust, very deep, and strongly compressed, especially com-

pressed toward the belly. Depth of body over base of ventrals, 1.22

in head; under origin of dorsal, 1.3; over fifteenth anal ray, 2.5; at a

vertical twice length of head behind tip of snout, 3.9. Width of body

over base of pectorals, 3 in head; just behind pectorals, 4.65; width

one-third the depth of the slender tail, measured behind the robust

anterior portion. Dorsal contour rising in an even curve to origin

of first dorsal, the base of which is oblique, the anterior end being

higher than the posterior end by a vertical distance half as long as

the base of fin.

Sides of head vertical, without projecting ridges; anterolateral

angles of snout prominent, slightly anterior to a vertical from front

of premaxillaries, and on a horizontal passing through eye between

pupil and upper orbital margin ; distance between lateral angles and

eye 1.8 in orbit; distance between lateral angles greater than the

interorbital width or the length of the snout, equal to postorbital

length of head ; snout broadly triangular in front of lateral angles,

its preoral length equal to its preocular length, 3 in head; the tip

of snout on a horizontal passing through upper margin of orbit;

orbit nearly round, 4 in head, 1.6 in postorbital length; inter-

1 Maerurus gloMceps Vaillant. in Filhol. La Nature, No. 560, Feb. 23, 1884, p. 199.

Hi/menocephalus crassiceps Vaillant, Expert. Sci. du Travailleur et du TaUsman, Pois-

)ns, 1888, p. 214, pi. 20.

Hymenocephalus gloticeps Vaillant, idem., p. 386.

2BuU. Mus. Monaco, No. 41, 1905, p. 3; name only.
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orbital wide, 2.5 in head, its sides parallel; least suborbital width
1.25 in orbit, its ridge bluntly angulated transversely^, horizontal
below posterior half of orbit, rising abruptly anteriorly toward
anterolateral rostral angle; margin of preopercle evenly curved,
almost completely adnate to subopercle and interopercle, which it

fails to cover at any point; preopercular ridge produced back-
ward as a semicircular arch, the chord of which is contained 1.25

in orbit. Mouth oblique, the maxillary extending to below middle
of eye, 3.75 in head. Teeth small, confined to anterior half of jaws;
the premaxillary band narrow, the outer series scarcely enlarged;
the mandibular band very narrow, not more than two or three
scales deep at any point; barbel short and slender, 0.15 of the orbit;

nostrils in a round naked fossa, about one-third as long as orbit;

scaleless groove parallel to anterolateral margin of snout very nar-
row, but distinct. Branchiostegals 7; gill-rakers tubercular; gill

slit before first arch, and that behind fourth arch, each about one-

third as long as orbit.

Pyloric caeca very short, only half as long as orbit, 9 in number in

a paratj'pe.

Scales small, 14 in a series from origin of second dorsal to lateral

line, 38 from anal origin to lateral line; scales in rather irregular

series on body, nonimbricate on the head. Those on the body bear
long, curved, and suberect spinules arranged in quincunx order, 5 to

12 on each scale on trunk, about 5 on each scale on head, similar to

those on body. Terminal tubercle of snout comparatively weak,
rounded, armed with conic spinules; lateral tubercles indistinct.

A series of enlarged scales along base of second dorsal, armed with
very strong spinules. Lateral line with the external groove obso-

lescent or concealed, opening through a series of widely spaced
black papillae extending along middle of tail, slightly rising ante-

riorly, but not forming an arch, a line of similar papillae extending
from origin of lateral line backward near dorsal base; scattered

papillae near anal base; one constantly present, located vertically

below origin of dorsal a distance contained 2.5 times in orbit; a
series of papillae extending forward from first dorsal on each side,

near dorsal contour. Median line of gular membrane scaled;

branchiostegal membrane naked ; imier edge of shoulder girdle com-
pletely naked.

First dorsal spine small but sharp, without a longitudinal groove,
the anterior edge rounded ; second spine rather strong at base, fila-

mentous at tip, about half length of head, its anterior edge trenchant,
and armed with 21 small, procumbent serrations (stronger in some
of the paratypes) ; base of first dorsal 1.9 in interdorsal space, 1.3

in orbit; second dorsal low, the longest rays 3 in orbit Origin of

36399°—Proc.N.M.vol.51—It! 14
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anal scarcel}^ behind end of first dorsal. Pectoral 2.6 in head (in

a paratype), inserted below first dorsal. Outer ventral ray scarcely

filamentous, just reaching anus, 1.33 in orbit; ventral inserted

anterior to end of opercle.

Anus less removed from anal than usual in the group of genera

to which Cetomirus belongs; distance from center of anus to origin

of anal one-third its distance from base of outer ventral ray; dis-

tance from ventral to isthmus equal to length of orbit. A naked

area, two-fifths as long as orbit, surrounding anus, and extending

to anal fin ; no other naked areas on breast.

Color of body light brown, shading into blackish on belly; head

grayish; opercles, lips, and mandibles dusky; gular and branch-

iostegal membranes black; lining of buccal and branchial cavities

black, without light margins; peritoneum black.

Four paratypes from Albatross station 4971, at which the type

was dredged, and one small paratype from station 4973, near the

type locality at a depth of 600 fathoms.

Tabic of mcasumnenfs in hundredths of length to anus.

Type. raratypes.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length,orbit
Width, interorbital

Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width.body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine. .

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, outer ventral ray
Length, second ventral ray
Scales, above lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Serrations, dorsal spine

4971
285+
76.5
78
22.5
30
20
33
27
21.7

64

25
5
17
20
3S
40
14

26.5

4971
279+
77.7
80.2
20.7
31
21.6
34.2
29
23
3.5
60
26
6.5
16

23

40

4971
2S8+
76
81
23
32
22.5
34.3
27
24.5
2.3
62
29

15.5
27.2

4971
265+
62
79
22
31
22.5
33
30
25
3.5

60.5
27.5
6.5
17
22
42

15.5

19
14

10
10-9

4971
252+
57.2
85.5
23.5
33.5
24.5

19
21.5
46

4973
116+
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DETAILED LIST OF STATIONS.

ABBREVIATIONS AND SYMBOLS.

* Signifies depth as shown by chart, when no sounding was made.
** Signifies character and depth of bottom, as obtained by sounding at previous station..

The character of the bottom is expressed by the following abbreviations

:

bk black.

bl blue.

br brown.
br.-gn brownish-green.
brk broken.
C clay.

Co coral.

crs coarse.

dk dark.
fne fine.

For foraminifera.

G gravel.

Glob globigerina.

gn green.

gn.-br greenish-brown.

gn.-gj' greenish-gray.

gy gray.

hrd hard.
lav lava.

M mud.
Oz ooze.

P pebbles.

R rock.

rky rocky.

S .sand.

Sh shells,

sml .small.

Sp specks.

St stones.

vol volcanic.
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1. BaTHYGADUS GARRETTI. (PAGE 151.) FROM THE TYPE.
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2. Squalogadus modificatus. (Page 156.) From the Type.
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2. Malacocephalus nipponensis. (Page 189.) From the Type.
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1. LiONURUS DURus. iPage 197.) From the Type.
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2. LiONURUS SPINOSUS. (PAGE 199.) FROM THE TYPE.
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2. Cetonurus robustus. (Page 207.) From the Type.




