
A REVIEW OF THE ELASMOBRANCHIATE FISHES OF
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B}^ David Starr Jordan and Henry W. Fo^vler,

Of the Leland i^Uwford Junior University.

In the present paper is given a record of the species of Elasmobran-

chiate fishes, sharks, rays, and chiman-as, known to inhabit the waters

of Japan. It is based on the collections made l)y Messrs. Jordan and

Snyder durino- the summer of 1900, and on the material contained in

the Japanese museums and in the United States National Museum,
some of which were collected by the U. S. Fish Commission Steamer

Alhafrfws. The accompanying figures are chiefly ])y Mr. William

Sackston Atkinson.

Subclass SELACHII.

This includes among recent fishes the sharks and the rays, marine

fishes mostly of large size, abounding in all seas.

We begin the group with the archaic type, the order or suborder

Notidani, proceeding thence from the more generalized sharks to the

specialized skates. The true sharks form an idmost perfect gradation

into the skates, l)ut there are no forms extant which connect the Noti-

dani with modern sharks.

(of'Aarjos-, shark; the word originally meaning cartilage.)

ORDEES OF SELACHII IN JAPAN.

(I. Gill-openings 6 or 7; dorsal fin single; vertebral column imperfectly segmented,

each segment l)eing equivalent to 2 vertebra^, and bearing 2 neural arches; anal

fin present NOTIDANI, I.

ii((. Gill-openings 5; vertel)ral column well segmented, each segment forming a ni>nral

arch and 1 centi'um.

/'. Vertebr;e each with the internal calcareous lamelhe radiating from the central

ring; anal fin present ASTEIK )SI'ONI)Yld, II.

III'. Vertebnc with the internal calcareous laiiiellic not radiating, but arranged in

one or mure concentric circles or series around the (-entral ring; no anal fin;

palatoquadrate arch not articulated to tlie skull.

c. (dll-openings lateral; dorsal fins 2 TECTOSPONDYLl, 111.

cc. (lill-openings ventral; dorsal fins small and posterior, or wanting; boily and

pectoral fins forming a depressed disk BATOIDKI, IV.
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Order I. NOTIDANI.

Sharks with the ])ranchial apertures in increased number, 6 or 7;

only one dorsal tin. Vertebral cohunn imperfectly segmented so that

from each segment 2 neural arches and 2 vertebral l)odies arise.

Among existing sharks this group contains 2 families. Numerous
genera represented hy fossils seem allied to these and to the Cestra-

cioiit types.

{XoflddUK^'i^ vGotidavog^ dry back, the Greek name of some shark,

in Athenseus.)

(I. I'alatoquadrate apparatus articulated with the postorbital processes of the s^kuU;

hody moderately elongate; teeth in the two jawn unlike; mouth inferior.

Hexanchid.e, I.

(to. Palatoquadrate apparatus not connected with the skull; body greatly elongate,

almost eel-shaped ; dorsal, anal, and ventrals close together on posterior part of

body; teeth in the two jaws alike; mouth anterior..Chlamydoselachid.e, II.

Family 1. HEXANCHID.E.

Body moderately elongate, somewhat depressed anteriorly, tapering

toward the caudal tin. Head depressed, o})long, with the snout pro-

jecting. Eyes submedian or anterior, without nictitating membrane.

Mouth subinferior, large, arched in front; no labial fold. Teeth in

the two jaws unlike; in the upper jaw 1 or 2 pairs of awl-shaped teeth,

the next six teeth broader and each provided with several cusps, one

of which is nnich the strongest. Lower jaw with 6 large comb-like

teeth on each side, l)esides the smaller posterior teeth. Spiracles

small, on the sid(^ of the neck. Ox\\y one dorsal tin, without spine,

opposite the anal, and similar to it. No pit at the root of the caudal.

Gill-opcMiings wide, G or 7 in numlier. Viviparous sharks, sometimes

reaching a ver}^ large size. Species of the warm seas.

a. (iill-openings, 7 (m each side IleptrancJiias, 1.

1. HEPTRANCHIAS Rafinesque.

Ilrptravrhi'in Rafinesque, Caratteri, 1810, j). 14 {chiereu^).

Nutorlnivchus Aykes, I'roc. Cal. Acad. Sci., I, 1856, j). 72 (inarnldtus).

Ifcplamlivs of Authors.

Gill-openings 7 on each side. Lower teeth uniform in size or

decreasing toward corners of mouth; cusps on the cutting edge more
or less i-egularly graduat(d.

{sTCTa^ seven; fiftdyxKv^ giUi^-)

n. NoTOKiiYNCHUs. Mcdiaii tuotli of lower jaw with the central cusp small or wanting.
l>. Color, gray; cusps of most teeth growing smaller from the second deani, 1..
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I. HEPTRANCHIAS DEANI Jordan and Starks.

ABUEAZAME (FAT SHARK).

Heptranchias deani Jordan and Starks, Proc. Cal. Acad. Sci., 1901, L, p. 348;

Misaki.

Head, 6 in length; width of body at pectorals, 1^ in head; eye about

4i; snout about 3^; width of mouth at corners, 2i; pectorals, 1^; base

of ventrals, 2; depth of caudal peduncle, 4i in head.

Body very elongate, more or less rounded, though somewhat
depressed in front; tail compressed, elongate, tapering. Head elon-

gate, pointed, compressed, broader than deep; snout produced, com-

pressed above, flat, roundly pointed; eye large, anterior, lateral, supe-

rior; mouth large, triangular, narrowly rounded in front; symphysis

of mandible a little before eye, which is over anterior part of mouth;

lips not especially thick; corners of mouth forming a long groove

equal to one-half length of exposed dental margin of mandible; teeth

in upper jaw sharp, long, pointed, hooked backward, without lateral

cusps; a median tooth at symphysis of mandilde with two or three

small cusps on each side; teeth in mandible 4 on each ramus, each

tooth with a serrated cutting edge composed of or more cusps; first

cusp with a very small notch in front, second enlarged, and all arranged

in the formula 1+1+3+1, 1+1+4+1, 1+1+ 5+1, 1+1+6+1, accord-

ing to individualsize; while the cutting edge is continuous it is not

uniform and even, as depth of each tooth is a little less behind, edge

above a trifle oblique; inner l)uccal fold in mandible thick and fleshy;

tongue not free from floor of mouth; nostrils large, a])out midway on

snout below, between its tip and front of eye; interorl)ital width con-

vexly flattened. Spiracles small, superior, and about midway between

eye behind and gill-opening. Gill-openings large, ])road, becoming

progressively smaller behind, all entirely in front of root of pectoral.

Body very finely roughened.

Dorsal fin small, its greater portion before origin of the anal; anal

low, its base long; pectorals small, edges posteriorly slightly emargi-

nate; ventrals low, base long, origin nearer origin of anal than origin of

l)ectoral; caudal very long, lower l()])e deep in front, then very nari-ow

till near end, where a terminal notch is formed. Caudal peduncle

compressed, somewhat triangular in cross section, flattened above.

Color in spirits dark gray l)rown above and on the uppei- parts of

tins, below pale or whitish; in a photograph in the Imperial Lhiiversity

a few whitish spots are shown.

Length 3Sf inches (98 cm. 3 mm.).

This description from the original type, a female, No. 12()20, ichthy-

ological collections, Leland Stanford Junior University Museum. It
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was taken at Misaki b}' Kuuiakichi Aoki, with hook and line, in deep

water.

The .species is not rare on the eoast of southern Japan.

(Named for Bashford Dean.)

FamUy II. CHLAMYDOSELACHID^E.

FRILLED SHARKS.

Bod}-^ ver}' elongate and slender, the tail tapering to a point. Head

very broad and depressed. Snout broad. Eyes lateral and without

nictitating membrane. Nostrils large, the nasal cavity separate from

the mouth. Mouth anterior, the jaws almost equal. Teeth in oblique

rows, the bases extended backward, arid the cusj^s slender. Spiracles

present. Gill-openings six. Dorsal fin posterior, without spine; anal

fin well developed. No pit at root of caudal. First gill-inembrane

not free across the isthmus, but joined by median and rather thick

membrane. Intestine said to have a spiral valve. Anterior basi-

branchial cartilages present.

2. CHLAMYDOSELACHUS Garman.

ChlamydoselachuK Garman, Bull. Essex Inst., Jan. 17, 1884. p. 47 {anguineus).

Chlamydofielac]i(' Gunther (variant in spelling).

Opercular flap forming a l)road frill over first gill-opening. Ej^es

rather small; mouth very large, extending far beyond the eye. Teeth

similar in the jaws, each with three slender, curved, sulx'onical cusps,

separated by a pair of rudimentary denticles, on a Inroad base; no

median series of teeth above like that on the symphysis of the mandi-

ble. Mouth larger than broad, and with no labial folds at angles.

Pupil horizontally elongated. Fins lu'oad, roiuided; caudal without a

notch.

Of this genus but a single living species is known. It inhabits the

open sea in waters of some depth, and is most abundant in the Kuro

Shiwo or warm current on the east coast of Japan.

{X^ajuvg, mantle or frill; ffsXaxog, shark.)

2. CHLAMYDOSELACHUS ANGUINEUS Garman.

RABIJKA; KAGURAZAME (S(JAFFOLD SHARK).

ChlaviydoHelachus anguineuH Garman, Bull. Essex Inst., Jan. 17, 1884, p. 47, with

figs.; Japanese seas; Bull. Mus. Comp. Zool., 1885, XII, N(i. 1, with plates

and account of anatomy; off Japan.

—

Gunther, Deep Sea Fishes Challenger,

1884, p. 2, with plates; Japan.—Collett, Bull. Soc. Zool. France, 1890,

p. 219; Funchal, Madeira.

—

Jordan and Evermann, Fish N. M. America, I,

1896, p. 15 (after Garman).

Head about 7i in length; depth about 12|; tail 1^ in trunk and head;

eye 8 J in head; snout 4; maxillary 1|; interorbital space 2f\ width of
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mouth at cornors ^i^i; internasal space 3f; pectoral 1^; internasal space

If in interorl)ital space.

Body very elongate and tail greatly compressed, roughen(>d, and
tapering to a point. Head rather small, oblong, greatly depressed,

broad, and its greatest depth two-thirds its width; snout depressed

broadly rounded, and projecting but little bej'ond mandible; eye small,

its posterior margin about first two-fifteenths of length of head ; nostrils

large, lateral, on sides of snout and a little low in position; mouth

J

very large, more than half the head; teeth tricuspid, spaces bc^twcen

each cusp with a small denticle at base, similar in ])()th jaws, and in

, 13-0-13 ,, . . ,,.
formula wzri^ll' ^®^^ separated, m oblique rows, with not more

} than 6 teeth in each row; tongue small, slightly elongate, point rounded,

and a little free in front; inside of mouth roughened, especiallv the

tongue. Gill-openings ver}^ large, first the largest, the others pro-

I gressively smaller; inner edges of branchial arches roughened; gill-

ifilaments flattened, adnate to inter])ranchial septa except at tip; pharynx
•long and broad; gill-membrane joined to isthmus medially by a thick

membrane.

Scales very small and sharp, a little enlarged along lateral line, most

of edges of fins, and jaws, becoming especially large at angle of the

latter.

Dorsal small, its origin about over that of anal; anal about twice as

large as dorsal; pectoral small, ))road, with a veiy l)lunt angle; ven-

trals large, broad, and rounded; caudal with broad lower lobe, tapering

to an elongate and sharp point, upper rays very short and uniform.

Color in spirits uniform brown.

Length 39i inches (99 cm. 6 mm.).

This description from a Misaki specimen.

Kuro Shiwo, off Izu, Sagami, and Awa, on the oast coast of Japan;

our three specimens from off Misaki, in Sagami. It has also been

taken off' Madeira and off Norway in deep water, and it is probably

widely distributed.

Our largest example measures 59i inches (148 cm. mm.).

{anguineus^ from an</vix^ the slow worm, the word allied toAfu/ui/la—
iyxef^vs, eel.)

Order II. ASTEROSPONDYLI.

TYPICAL SHARKS.

The essential character of this ordei- is in the structure of the verte-

bra. The calcareous lamelhe within each vertelu-a radiate from the

central ring. The group contains the great body of living sharks,

including all of those with 5 gill openings, 2 dorsals, and an anal fin.

{(XGT?'/p^ star; dTtoydvXos^ vertebra.)
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FAMILIES OF ASTEROSPONDYLI.

I. Ckstraciontes. Palatoquadrate apparatus articulated to preorbital part of skull;

dorsal fius with .spines; liead short and blunt; teeth of differing forms in the

same individual HeterodontidzE, III.

II. (talei. Palatoquadrate apparatus not articulated with skull; no dorsal spines;

head more or less pointed in profile; teeth not differing widely in form in the

same individual.

a. First d( >rsal fin ( )ver or behind ventrals; spiracle present; no nictitating meml)rane.

}). Tail not 1)ent upward; nostrils not confluent with the mouth.

r. Sharks oviparous Hcyliorhinid.k, IV.

(T. Sharks ovoviviparous Hemiscvij.iid.k, V.

aa. First «lorsal fin inserted more or less in advance of ventrals.

d. First dorsal fin high, highest anteriorlj', its base wholly in front (if that

of ventrals.

ee. Caudal fin not lunate, its upper lobe two or more times length of lower,

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

/. Last gill-opening above base of pectoral.

(J.
Tail moderately developed, forming less than one-third of the total

length; eyes with nictitating membranes.

h. Head normally formed Carchariid^, VI.

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

sides SPHYRNIDiE, VII.

[III.
Tail exceedingly long, forming about one-half the total length;

eyes without nictitating membrane Alopiid.e, VIII.

ff. Last gill-opening entirely in front of pectoral; snout ending in a long

flat blade Mitsukurinid.e, IX.

ee. ('audal fin lunate; caudal peduncle with a keel on each side; size large.

/. Last gill-()pening entirely in front of pectorals.

;'. (Jill-openings moderate; teeth large and sharp. .Lamnid.e, X.

jj. ( Jill-oi)enings very wide, nearly meeting under throat; teeth

very sniall and numerous; size enormous.

Cetorhiniu.k, XI.

ii. Last gill-opening above base of pectorals; teeth small; size

large Rhinodontiij.e, XII.

Family III. HETERODONTIDvE.

CESTRAC^IONT SHARKS.

Body elongate; obtusely trihedral, gradually tapering backward;

i

head liigh, with the forehead declivous, and little prominent. Mouth I

rather nai'row, the upper lip divided into 7 lol)es, the lower witli a

fold; dentition similar in both jaws, small obtuse teeth in front, and

the hiteral teeth niolar-lilvo and enlarged. Nostrils confluent with the

mouth. (Jill-openings ^k Spiracles small. Dorsal tins 2, and each

provided with a strong spine. Caudal tin usually notched at tip.

()vii)ar()us, the egg-cases very large, sul>conical, without tentacles,

and spii-ally twisted. Small sharks now inhabiting the Pacific Ocean.

Species supposed to belong to the same family are widely distributed

as fossils in the Mesozoic and earlier periods.
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3. HETERODONTUS Blainville.

jyetero(Zon<«s Blainville, Nouv. Bull. Scien., 1816, p. 121 {jjliiUppi).

CeMracion Cuviek, Regn6 Animal, 1st ed., 1817, p. 129 {2)hUippi)

.

Gyropleurodm Gill, Proc. Acad. Nat. Sci. Phila., 1862, p. 489 {frandsci).

Tropidodus Gi-Lh, Proc. Acad. Nat. Sci. Phila., 1862, p. 489 [pantherinm).

Body elongate, thick and heavy anteriorly, and the tail tapering.

Head thick, oblong, broad. Snout l)lantly rounded, rather long, and
protruding. P^^^es small, high, with the ridges above more or less

prominent. No nictitating membrane. Mouth rather small and
narrow; teeth small and obtuse in front, in the young pointed, and

provided with 3 to 5 cusps; the posterior teeth molar-like, twice as

broad as long, and arranged in oblique series, one series being formed

by much larger teeth than those in the other series. Spiracles small,

a short distance from the lower part of the e3^e. Gill-openings rather

narrow\ Scales small, sometimes cruciform. First dorsal opposite

the space between |)ectorals and ventrals; second dorsal in advance of

anal; pectorals very large and below gill-openings; caudal tin mod-

erate, more or less bent upward. Species about 5, and usually placed

in one genus, IFeterodoNtiis^ often called by the later name of Cestr<(cwn.

(hepng, differing: oSovg^ tooth.)

3. HETERODONTUS JAPONICUS (Dumeril).

NP:K0ZAME (CAT .SIIAKK).

Heterodonlits pJnlipjn var. j(i])onir(i Dumekfl, Hist. Nat. Poiss., I, 1870, ]). 424;

Japan.

Cextrariun japonicus Miklouuo-Maclay and Macleay, Proc. Linn. iSoc. N. S.

Wales, VIII, p. 428, pi. xx ; Japan.—Ishikawa, Prel. Cat. , 1897, p. 61 ; Tokyo.

Hrt('rodonlusja])07iin(s STEixDAcirNEK, Reise Anrora, 1898, j). 224; Kobe.

Ileterodoiihis zehra Bleeker, Verb. Bat. Gen., XXVI, 1854, p. 127; Nagasaki

(not of Gray).

Head t)|; depth Oi in length; width of ])ody at pectorals 1\ in head;

eye 5i; snout If ; mouth about 3; interorbital space 2; width of mouth

If; ventrals 1\.

Body elongate, thick, heavy, compressed anteriorly; tail rounded,

tapering backward. Head broader than deep, oblong, elevated above;

snout very blunt, flattened above, nuich longer than interorbital si)ace;

cheeks rounded, convex, full, swollen; eye very full, elongated hori-

zontally, high, and nearer gill-opening than tip of snout; snout pro-

trudes so that mouth is not terminal; teeth tricus])id in front, median

cusp largest, but posteriorly becoming molai'-like, rounded and large;

lips very thick, fleshy, with a deep fold at corners of moutlr. nostrils

large and confluent with mouth; interorbital space l)road, concave, and

superorbital ridges elevated on ])oth sides. Spiracles very distinct, a

short distance below posterior margin of eye. (xill-openings in front
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at first, then rising above base of pectoral, tirst largest, equal to l\ in

the interorbital space, the others progressively smaller to last, which

is one-half the length of lirst.

Body rough on the top of head and back. Fins large, first and

second dorsal each with a strong, sharp-pointed spine, the origin of

tirst midwaj' between tip of snout and origin of the second dorsal; first

dorsal higher than second, its margin concave and its height a little

less than head; second dorsal with its origin midwaj' between origin

of first dorsal and tip of caudal, low, and with its margin also concave;

anal smallest fin. posterior to second dorsal; pectorals very large, equal

to caudal, ])road and with margin straight; origin of ventral nearer

first dorsal than second dorsal, short, blunt behind, and margin straight;

caudal with lower lobe broad. Caudal peduncle long, compressed,

flattened above and below, its least depth equal to its l)readth a trifle

more than eye or about 2^ in interorbital space.

Color in spirits pale brown, dark above; across snout a l)road pale

bar, then one behind eye, crosswise, above, two narrow pale bars

between eye and first dorsal, then two more from first dorsal, two

more between first and second dorsal, two from second dorsal, a broad

pale one on middle of caudal peduncle, and then another at junction of

caudal and caudal peduncle; pectorals and ventrals pale al)Ove.

Length 19 1 inches (48 cm. 5 nmi.).

Described from a specimen from Nagasaki.

Coasts of Japan; generally common southward. Our specimens

taken at Misaki, Tokyo, Wakanoura, Ko])e, Hakata, and Nagasaki.

It is close to the Australian HetcTodontus 2)h;ilippi^ diflering at least

in the coloration. To the Chinese species ITeterod<n\tux zebi'a"^ it is

still nearer, but according to Steindachner it difi^ers in coloration, in

the form of th(> head, and of the individual fins.

Family IV. SCYLIORHINID.E.

CAT SHARKS.

Dorsal fins 2, both rather small, without spines, the first more or

less behind the ventrals; anal fin present, usually before the second

dorsal; caudal fin rather long, usuall}^ with a basal lobe; the tail not

keeled and not bent upward. Spiracles present, close behind eye; no

nictitating membrane; gdl openings small, the last one above the root

of the pectorals. Mouth usually broad, with small teeth, several seri(»s

being in fuiutioii; teeth small, each with a median cusp and 1 to 4

small cusps on each side; nostrils riear mouth, not confluent with it,

sometimes pi'ovided with cirri. Gill openings 5, nearly equidistant.

Mucons pores about iiead numerous, especially on lower sidt^of snout.

Oviparous. Egg cases hirge, quadrate, with prehensile tubes at the

angles. Small sharks, the species rather numerous in warm seas.

(' C'eslraciomebra Gray, Zool Miscel., 1831, p. 5; Canton.
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a. ScYLioBHiNiN.E. Nasal and Duccal cavities separate; spiracles close behind eye;
gill openings nearly equidistant; teeth small, usually tricuspid.

h. Nostrils separated from each other l)y a broad isthmus,

c. Scales on upper margin of the tail little if at all enlarged, usually similar to

those on rest of l)ody, or at any rate not forming a serrated edge.

d. Head not very broad
; stomach not inflatable; second dorsal behind anal,

which is far from caudal Ilalxluraa 4.

dd. Head extremely broad; stomach capable of great inflation; second dorsal

over anal Cephaloscyllium, 5.

4. HALvELURUS Gill.

Halxlurux GihL, Ann. Lye. Nat. Hist. N. Y., ISHl, p. 407 {hurgeri).

Body and head .slender; spirjiclo small, close behind eye; nasal and
buccal cavities separate; nasal valves simple, without lobe or groove,

the nostrils separated by a broad interspace; teeth small, tricuspid.

First dorsal behind ventrals, second dorsal behind anal, v^hich is far

from caudal.

Very small spotted sharks, allied to Scyliorhinus and Catulus.

{aXg, sea; aiXovpog, cat.)

4. HAL^LURUS BURGERI (Mialler and Henle).

SeylUum burgeri MtJLLER and Henle, Plagiost., 1837, p. 8, pi. ii; Nagasaki.

—

ScHLEGEL, Fauna Japonica, Poiss., 1850, p. 301; Nagasaki.^Bleeker, Act.

Soc. Sci. Ind. Neerl., I, 1856, Amboyna, p. 69; Amboyna.—GtJNTHEB, Cat.

Fish Brit. Mus., VIII, 1870, p. 404; Japan, Formosa, Amboyna.

—

Dumeril,

Hist. Nat. Piss., I, 1870, p. 320; Nagasaki.

Halsclurus burgeri Gill, Am. Lye. Nat. Hist. N. Y., 1861, p. 407.

Head Tf; depth about 13^ in length; width of head 1^ in its length;

snout 2^ in head; interorbital space 2i; width of mouth about 2; eye 4;

eye If in snout; If in interorbital space; pectoral li in head; base of

anal 2.

Body very elongate, depressed somewhat in front, and tail long and

tapering. Head small, rather broad, but not as broad as long, and

depressed above; snout depressed, produced, lateral profile pointed,

but when seen from above, broadly rounded; eyes rather large, lateral,

about in center of length of head; mouth very broad, mandible begin-

ning in front of eye, and corners ])elow posterior part of eye; teeth

small, numerous, tricuspid in both jaws; nostrils rather large, nearer

eye than tip of snout, but not confluent with mouth; interorbital space

broad and flattened like top of head and snout. Spiracles large and

directly behind the eye at a yevy short distance. Gill-openings small,

lateral, and above base of pectorals.

Body very finely roughened.

First dorsal much larger than second, its origin much nearer base

of lower caudal lobe in front than tip of snout, and behind ventrals;

second dorsal entirel}^ behind anal and distant from first dorsal 3 times
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the latter's base; anal small, low, its origin a little nearer origin of

ventrals than origin of lower caudal lobe; pectorals larger than other

fins, broad, and with their niai'gin nearly straight; ventrals rather

long; caudal equal to space between origin of its lower lobe, which is

not very deep.

Color light brown, a trifle darker above; small round black spots

irret>-ularly grouped in dou])le rows over back, on the sides, and

between them more or less of a warmer thit; lower parts pale,

immaculate, except on tail, where there are one or two dark spots;

spots on caudal small.

Total length 15^ inches (39 cm., 4 mm.).

Thi.s description is from a dried skin taken at Nagasaki by M. Yahiro.

Coast of Japan and southward, not common; seen at Misaki and

Nagasaki.

(Named for M. Burger, who collected specimens and paintings

about Nagasaki for Temminck and Schlegel.)

8. CEPHALOSCYLLIUM Gill.

Cephalosqillium Gill, Am. Lye. Nat. Hist. N. Y., 1861, p. 407 {laticeps).

This genus differ.s from Catnlm in the very broad head, and in the

power or habit of inflating the stomach when disturbed.

(/cf^aA.7/, head: iScyllium.)

5. CEPHALOSCYLLIUM UMBRATILE Jordan and Fowler, new species.

NANUKAZAMI (SEVEN DAY SHARK); OSEIBUKA (CROWD SHARK).

CephaloscijUium laticeps Nystrom, Kong. Svensk Vet. Ak., 1887, p. 49; Nagasaki—

IsHiKAWA, Prel Cat., 1897, p. 62; Tokyo (not Scyllium laticeps Dumeril,

which is an Australian species).

Head 6^ in length; depth about 8; depth of head li in its length;

snout :2f in head; interorbital space 2; width of mouth about 2; eye

3i in interor])ital space; mouth 2 in head; pectoral li; depth of

caudal peduncle about 3 in interorbital space.

Body elongate, more or less depressed anteriorily, tail narrow,

tapering downward. Head rather large, broad, its breadth a little less

than length; snout produced, bluntly rounded, flattened above; eye

small, lateral, nearer tip of snout than flrst gill-opening; mouth large,

rather bi-oad; teeth small, numerous, tricuspid; nostrils nearer tip of

snout than eye, not confluent with mouth; interorbital space broad,

flat; spiracles small, -behind eye, and a little below, or for space less

than diameter of the e3^e; gill-openings 5, posterior smallest, and a

little al)ovc base of pectoral.

Scales small, rough.

First dorsal much larger than second, behind ventrals; space between

it and second dorsal much greatei- than base of first dorsal; origin of
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isecond dorsal nearer first dorsal than base of caudal lobe; anal fin below,
land a trifle in front of second dorsal; pectorals large, nearer tip of

snout than origin of ventrals; ventrals rather low, their origin nearer
origin of anal than that of pectoral; caudal longer than head.

Color pale brown, ver}- light below, marbled above with shades of

dark and deep brown; on back fiv^e broad cross bars of pale rudd}^

brown, with blotches of darker brown, first behind the eye, next over
base of pectoral, next between it and first dorsal where another i^j, and
tinall}' last at second dorsal ; on caudal, two broad cross bars, one at

base of caudal, the other near its tip. Length 38i inches (9<s cm).

Type a dried skin, No. 12693 Ichthyological collections, Stanford

Universitv Zoological Museum.
Locality, Nagasaki.

^^g^^F^

Fig. 1.

—

Cephaloscyllium umbratile,

Coast of Japan southward, apparently quite rare, as we have
obtained only one specimen from Nagasaki, collected by Mr. Yahiro.

From the same locality it is also recorded l)y Nystrom.

(umbratllisj shaded
.

)

Family V. HEMISCYLLIID^E.

This group is closely allied to the Scyl/orJiinida'^ differing mainly

in being ovoviviparous, the young being brought forth alive as in

most sharks. The nasal and buccal cavities are confluent, the anal is

behind the second dorsal, the large spiracles are more or less behind

the eye, and the body is usually marked with dark cross-bands.

a. Hemiscyllin.e. Sides of head with no dermal flaps or cirri; spiracles very dis-

tiuct below the eye; anal far l)ehind second dorsal ChilnxciiHhun, 6.

aa. Orectolobin.e. Sides of the head with dermal flaps or cirri; si)iracles wide,

oblique slits behind and below the eye Orcctolohui<, 7.

6. CHILOSCYLLIUM Muller and Henle.

Cliilosci/l/iKiii MtTLLEK and IIenle, Plagiostomen, 18o7, p. 17 {pkKj'iomm).

Symhivims Gill, Am. Lye. Nat. Hist. N. Y., ISiil, p. 40S [tuberculatus).

Spiracle very distinct, below the eye. Nasal and buccal cavities con-

fluent; nasal valve folded, with a cirrus. Lower lip Avell developed,

continuous across the symphysis. Teeth small, triangular, with or

without lateral cusps. Last two gill-openings close together. Dorsal
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fins two, the first l)ehind the front of ventrals. Anal far behind

second dorsal, close to caudal. East Indies.

(jf/Aog-, lip; ScylUuin, a related genus of sharks.)

6. CHILOSCYLLIUM INDICUM (Gmelin).

Sqnalits sp. Gkonow, Mus. Ich., 1, p. (H, No. 133; India (from a specimen in

which the anal Ihi was cutaway).

,s</>(((his iudlriis (Imklin, 8yst. Nat., I, 17HS, \>. 1503 (after (ironow).

Chiloftn/lliuin. indieniii. Gonthek, Oat. Fish, VIII, 1870, p. 411; China, Japan,:!

India, Cape 8eas, Java, Ceylon, etc. (and of most recent authors).

—

Jordan '

and EvEKMANN, Proc. U. 8. Nat. Mus., 1902; Formosa.

Sqan/ii>< groiiovianns LACEPiiDE, Hist. Nat. Poiss., I, 1798, p. 280, pi. xi, fij;. I

(after Gronow).

Squdle dmleU' Lacevkve, Hist. Nat. Poiss., I, 1798, p. 281, pi. xi, fig. 1.

Sgn(dui< tiihervuliitns Bhovu and i^CHm:u)FAi, Syst. Ichth., 1801, p. 137.

Si/uchiviiUK inberculdlHs iiiu., Am. Lye. Nat. Hist. N. Y., 1861, p. 408.

ScyUium 2il<igioKum Bennett, Life of Raffles, 1830, p. 694.

ChUofiqjUium plagiomm Muller and Henle, Plagiost., 1837, p. 17.

—

Dumeril,

Elasmobr., 1870, p. 328 (and of various authors).

Scyllium ornatum Gray, Ind. Zool., Ill, 1830-35, pi. c, fig. 1; India. I

ChUoKcgUium griseum MIjller and Henle, Plagiost., 1837, p. 19.

Clillonn/Hmvi vKirgaritiferum Bleeker, Ned. Tyds. Dierk, I, 1851, p. 243.

Sciilliiim h(isfic/li BhBBKER, Verh. Bat. Gen., XXIV, 1852, Plagiost., p. 19.

Scylliion phuiixtlodt'ii Bleeker, Verli. Bat. Gen. Plagiost., p. 21.

Sijiudas randdtii^i Gronow, Syst., Ed. Gray, 1854, p. 8.

Head 8 in leng-th; depth 18; snout 2i in head; interorhital space 2|;

width of head li in its length; eye 8 in interorhital space; base of pec-

toral 2^ in head; base of anal If.

liod}'^ very elongate, slender, tail long and tapering. Head long,

depressed, broadly rounded above, flattened below; snout broadly

depressed, produced, and rounded above so that lateral profile isi

bluntly pointed; eyes small, high, lateral, rather far apart, in middle'

of length of head; mouth very broad, transversely straight, nearer

eye than tip of snout; mandible with a broad, undivided flap, pos-

terior edge undulated; teeth pointed, with a basal cusp on each side,

;

numerous, rathei' small; nostrils large, confluent with corners of
mouth, and each with a pointed barbel; interorhital space elevated a

little, very broad, flattened. Spiracles very large, below and behindi

eye. Gill-openings about ciiual, the posterior above root of pectoral,
\

and last two ver}^ close together.

Scales rather large and coarse.

Origin of first dorsal a little nearer tip of snout than origin of lower,

caudal lobe, similar to second dorsal, and only a trifle larger, space
j

between two fins al)out equal to head; anal short, far behind second

dorsal and only separated from caudal by a deep notch; pectorals

broad, a little shorter than head, and nearer the tip of snout than origin

of ventrals; ventrals before first dorsal, their tips reaching nearly to
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[middle of its ])aso; caudal not l)ent up, upper lobe low, straight, and
lower lobe long, deeper than upper and with a notch near its tip.

Back with a low median keel.

Color in alcohol pale brown above, whitish beneath, and with

thirteen broad deep l)rown cro,ss-l)ar8 above, l)etween which on median
line of back a deep brown spot; sides of body and ])road cross-bars

:with a number of light spots, of more or less irregular size, and some
of those on sides of abdomen greatly enlarged.

Head with a number of pores.

!
Length 26i inches.

This description from a male from Formosa, loaned us bv Dr. Shin-

nosuke Matsu))ara.

' Coasts of China and Formosa, recorded once from Nagasaki by

Gunther.

Fig. 2.—CHILOSfYI^UUM INPICITM.

The synonym}' above given is from (xiinther; we have no means of

valuing the nominal species included ))y Gunther under the name of

Ghiloscyllium, indlcmn.

7. ORECTOLOBUS Bonaparte.

Orectolohiii Bonaparte, Selach., 1836, p. 11 {barbatus).

Cros-sor/iimw MtiLLER and Henle, Plagiost., 1837, p. 21 {barbatus).

Spiracle a wide oblique slit behind and below the e3''e; nasal and

buccal cavities confluent. Head broad, flat, the snout very obtuse;

mouth wide, partly anterior, a free nasal cirrus; sides of head with

numerous skinny flaps; chin with or without barbels. Lips well devel-

oped. Anterior teeth rather large, long, and slender, without lateral

lobes; lateral teeth smaller, tricuspid in few series; last two gill-open-

ings close together. First dorsal behind ventrals, the second before

anal, which is very close to caudal. Tail short,

{opsKTog^ stretched out; X6/3og, lobe).

Proc. N, M, vol. xxvi—02 41
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7. ORECTOLOBUS BARBATUS (Gmelin).

Squalns fxtrlxifntf Gmelis, Syst. Nat., 1788, p. 1493; New Holland (after Rarbu

of BrousHonet, Act. I'aris, 1780, p. 657).

Croxsorhimix Ixtrhatm Mri>LKR and Henle, Plagiost., 1837, p. 21, pi. v.—Schlegel,

Fauna Japonica, Pois.s., 1850, p. 301; Nagasaki.

—

Dumekil, Elasmobr., I,

1870, p. 338; Australia, Japan, China.—Gunther, Cat. Fish, VIII, 1870,

p. 414; Japan, Tasmania, Australia.

—

Macleay, Australian Fishes, 1881, ji.

301; Port Jackson.

Sqnahis inaculahin Bonnaterre, F>ncycl. Meth., 1788, p. 8 (after Broussonet;

Coll. Capt. Cook).

Squahis ajypendiculattis Shaw, Naturalists' Miscellany, 1809, p. 727.

Head 6i in length; depth 9; deptli of body H in head; depth of head

about 1| in its lonotb; U^ngth of head l/t in its width; eye It^ in head;

2 in spirach^; i)^ in snout; 4^ in interorbital space; snout 8 in head, It^ 1

in interorbital space; If in space between spiracles; width of mouth 2

in bivadth of head; pectoral about li; base of ventral If in length of

pectoral; caudal peduncle 8 in space between spiracles.

Body elongate, very much depressed and broadened anteriorly; tail

rather narrow, compressed, tapering. Head very l)road, flattened,

its breadth greater than length; snout broad, protile very l)lunt, trun-

cate, with rounded edges, upper surface flat; eyes very small, superior,

superorbital ridges slight!}' elevated and broadly flattened; jaws nearly

e(|[ual, upper projecting b(?yond but little; teeth without cusps, sharp,

elongate, pointed; lips ver}'^ thick, fleshy, fringed inside; nostrils con-

fluent with mouth, lateral, far apart, inferior; mouth with deep labial

groove at corner, which is a little in front of eye; tongue broad, flat,

compressed, little free in front; sides of head and snout each with 9

compressed dermal flaps or appendages of difl'erent sizes, first pair

from nostrils arp largest; interorbital space like rest of top of head,

flat. Spiracles very large below and behind eyes. Gill-opening rather (

small, above pectorals.

Scales small, rough when stroked backwards.

First dorsal the larger, higher than second; space between its base

and that of second two-thirds length of its own base, and its origin

over posterior part of base of anal; origin of second dorsal nearer

origin of ventral than tip of anal; anal smallest, beginning directly

>)ehind second dorsal; pectorals large, broad, margin truncate; ven-

trals nearer origin of anal than flrst gill-opening; caudal moderate,

with a notch near tip, equal to space between origin of tirst dorsal and

l)ase of second posteriorly.

Color in spirits pale brown, whitish beneath; upper surface beauti-

fully marbled and variegated with darker brown; crosswise about ten

broad dark bai's made up of similar mottlings; a whitish spot behind

the corner of spiracle.

Length 33 inches (84 cm. 2 mm.).
Described from a female taken at Hakata.
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I

Japan to Australia, rather common to the southward. Our speci-

mens from Nagasaki, and one from Haktita, where it was found abun-
dant. The identity of the Japanese species with the Australian
Ovectolobus harbatus is yet to be proved.

{barbatus^ bearded.)

Family VI. CAliCHAKlID.E.

TYPICAL SHARKS.

Sharks with two dorsal tins, the first short and high, entirely before

the vcntrals, the second comparatively small, opposite the anal; no
spines; gill-openings moderate, the last above the base of the pectorals;

tail more or less l)ent upward from the base of the caudal Hn; sides of

tail not keeled; eyes with nictitating membranes; head not hammer-
shaped, the snout longitudinally produced, as usual among sharks.

Spiracles small or obsolete. Species oviparous.

A large family, found in all seas. The species are often closely

related and difficult of determination.

a. Mustelin.e: Teeth flat and paved, without cuspH or ridges; spirat-les present; no
pit at root of tail; labial folds well developed.

b. Teeth very blunt Mvsfrlns, 8.

%a. Carchariin^e: Teeth more or less compressed, with entire or serrate sharp edges.

c. Spiracles present.

d. Root of tail without pit.

e. Teeth rather small, each witli a medium cusp and one or two small lateral

cusps on each side.

/. Teeth larger, with sharp cusps; snout of moderate length; embryo not

attached to uterus by a placenta Trintis, 9.

ee. Teeth larger, with a single cusp, oblique, notclied and coarsely serrated

on the outer margin Galcux, 10.

dd. Root of tail without consi^icuous pit above; teeth all coarsely serrate, alike

in both jaws, and all with a deep notch on outer margin; caudal fm with

a double notch Galeocerdo, 11.

cc. Spiracles obsolete; lower teeth narrower than upper teeth.

(/. Angle of mouth without groove or with merely a slight depression,

which does not extend along either jaw.

//. First dorsal fin inserted posteriorly, nearer ventrals than pectorals;

embryo not joined to the uterus by a placenta; slender sharks,

with very strongly serrated teeth Prionace, 12.

/(/). First dorsal inserted anteriorly, nearer pectorals than ventrala;

embryo (so far as known) attached to the uterus by a placenta.

/. Teeth all serrate more or less (entire in the very young).

Carclun'ias, 13.

gg. Angle of mouth provided with more or less distinct groove, which

extends along one or both jaws; teeth entire, or very nearly so,

more or less obliquely j)laced, their points turned away from the

median line; eml^ryo (so far as known) with ])lacenta.

Scoliodon, 14.
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8. MUSTELUS Cuvier.

1)()U SHARKS.

3/y/.v/c/».v OiTvtioK, Regne Animal, 1st. ed,, 1817, ji. 128 {mustelus).

Ph'uracroinylnn Gill, Proc. Ac. Nat. Sci. Phila., 1864, p. 148 (LTvis).

Cra/cus Jordan and Evermann, Fish. N. Mid. Am., I, 1896, p. 29 (aftiT Rafinesquei

1810)

.

1

liody clonjrate, slender; .snout comparatively lonj^ uikI flattened;'

mouth crcsceiit-shajxHl, with well-developed labial folds; teeth small,

many rowed, Hat and smooth, rhombic, arranged lik(> pavement, alikci

in both jaws, and blunter than in any other sharks; eyes lai'ge, oblong;;

spiracles small, just ])ehin(l the eyes; pectoral fins laroe; first dorsal-

lartj;e, not much behind pectorals; second dorsal somewliat smaller;'

anal opposite second dorsal and still smaller; ventrals Avell developed:

basal lobe of caudal almost ol)solete, the tail nearly straight; embryo'

attached to the uterus ))y a placenta, or else without placenta, those so;

attaclied belonging to the subgenus Pleuracromylon. Small shark8,v|

among the smallest of the American species.
I

{iiiustehis^ a weasel or marten; the same word used for shark, as is'

the synonymous word galeus.)

8. MUSTELUS MANAZO Bleeker.

MANAZO; HOSHIZAME (STAR-SPOTTED SHARK); HOSHINOKURI (STAI'I

CHESTNUT).

Mustelus vulgaris Schleijel, Fauna Japonica, Poiss., 1850, p. 803, pi. cxxxiv

Nagasaki (not of Miiller and Henle).

—

Nystrom, Kong, Svensk, Ak. Vet.)

1887, p. 50; Nagasaki. ;

Mustelus innmizo Bleeker, Verh. Bat. Gen., XXVI, 1854, Japan, p. 126; Nagai'

saki.—GtJNTHER, Cat. Fish, VIII, 1870, p. 387; Japan.

—

Dumeril, Elasmoil

branches, I, 1870, p. 403 (after Eleeker).—Ishikawa, Prel. Cat., 1897, p. 62,

Hokkaido, Boshu, Tokyo.

—

Jordan and Snyder, Proc. U. S. Nat. Mu8.|i

1900, p. 336; Tokyo, Hakodate.
j

Head 6^ in length; depth Hi; width of head 1^ in its length; deptl

of head 2; snout 2^; width of mouth 3; interorbital space 2i; ey<

4r|; space between spiracles If; pectoral about li; height of dorsa;

If; caudal peduncle li in e3'e.

Body long, slender, back elevated in front; tail long, tapering

Head broad, broader than greatest depth of body, depressed in front

elevated behind; snout greatly produced, depressed, flattened, rathe

broadly rounded; eyes elongate, lateral, in middle of length of head

mouth obtusely angular, breadth much greater than either of rami

and tip of mandible not before eye; teeth small, pavement-like, ii

man}' rows; lips thin, at corners of mouth a fold on each side; nostril,

very large; on lower surface of head, nearer eye and mouth than ti]

of snout; interorbital space broad, flattened. Spiracles small, ver

near posterior margin of eye. Gill-openings rather small, posteriori;

above base of pectoi-al in front.
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' Body everywhere very finely roughened.

First dorsal larger than second, nearer origin of pectoral than that

iof ventral; origin of second dorsal nearer that of first dorsal than tip

jof caudal, and with greater part of its base in front of anal; anal

smallest nearer caudal than ventral; pectorals a little larger than

first dorsal, broad, very slightly emarginate; ventrals small, origin

nearer that of anal than pectoral; caudal short, a little less than space

between two dorsals. Caudal peduncle rather long, least depth

fgreater than least width,

I

Color in spirits uniform grayish-ljrown, much darker above, pale

below; upper surface of bod}^ anteriorl3% also along the lateral line,

jnarked with small, round, whitish spots.

' Length 22 inches (56 cm.).

This description taken from our largest example, a male, secured

jat Tokyo.

I Coasts of Japan, generally abundant in shallow bays, especially to

jthe southward, our specimens from Hakodate, Aomori, Matsushima,

Tokyo, Misaki, Kobe, Onomichi, Hiroshima, and Hakata. It is a

small shark, reaching a length of about 2^ feet, and is used for food.

In young specimens the tips of the caudal and dorsals are blackish.

[Manaso^ the flapanese name.)

9. TRIAKIS Muller and Henle.

Triakis Muller and Henle, Magazine of Natural History, II, 1888, p. 36,

{scyUium).

Triads, corrected spelling.

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

well-developed long labial folds; teeth moderate, numerous, similar in

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

ones on each side; eyes small, with nictitating membrane; spiracles

small, behind the eyes; no pit at the root of the caudal; no lower

lobe to the caudal; first dorsal fin opposite the space between the pec-

torals and ventrals. Embryo without placenta. Coloration variegated,

black and gray. Pacific and Indian oceans.

(rpe/cr, three; ciKig^ point).

g. TRIAKIS SCYLLIUM Muller and Henle.

KOROZAME (KORO, INCP^NSE BURNER; ZAME, SHARK).

Tiiakis scylUum Mullek and Henle, Plagiostomen, 1838, p. 63, pi. xxvi;

Nagasaki.—DuMERiL, Elasmobr., 1870, \^. mi (after Muller and Henle).—

Jordan and Snyder, Proc. U. S. Nat. Mus., 1900, p. 330; Tokyo.

Triads SCI/Ilium Gunther, Cat. Fish, VIII, 1870, p. 384 (after Muller and

Henle).—IsHiKAWA, Prel. Cat., 1897, p. 62; Tokyo, Saganii.

Head 6| in length; depth 8|; width of head U in its length; depth

of head 2; snout 2^; inlerorbital space a ti-ifie over 2; eye 6i; width

of mouth 2|; snout to mouth 2|; space between spiracles 1^; base of

dorsal 1^; base of anal 2.
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Bod}' long, slender, back elevated, and tail compressed, tapering.

Head depressed, flattened below, much ])roader than deep; snout in

profile pointed, rounded, when seen from above Aery broadly rounded

and flattened; eye small, lateral, with nictitating- mem})rane; mouth

ver}' broad, crescent-shap(Hl. not angular, so that it begins in front of

eye and ends below mi(kUe; teeth small, numerous, sharp-pointed,
.

tricuspid; labial fold at the corner of mouth on each side; nostrils ^

large, on lower surface of head, nearer mouth than tip of snout; inter-

orbital space broad, flattened. Spiracles small, directly behind eyes.

Gill-openings lateral, posterior above base of pectoral.

Body entirely roughened, the prickles coarser above.

First dorsal large, a little nearer origin of second dorsal than tip of

snout, also nearer origin of pectoral than that of ventral; second ;

dorsal midway between posterior base of first dorsal and anterior base

of lower caudal lobe; anal well behind second dorsal; pectoral shorter

than head, its posterior margin slightly emarginate, reaching l)eyond I

middle of space between its own origin and that of ventral; ventrals

nearer origin of anal than posterior base of pectorals; caudal small,

4i in total length. Caudal peduncle narrow, compressed above and

beneath. Lateral line present along sides, superior.

Color dark gray brown, with a number of indistinct broad lilackish

cross-bars; in the upper surface of ])ody a number of scattei'ed, indis-

tinctly defined, blackish spots; lower surface of bod}^ pale: sides and

lower portions of pectorals and ventrals grayish l^rown.

Length 10^ inches (-4:7 cm.).

This description from an example from Tokyo.

Coasts of southern Japan; rather common in the Inland Sea. A u

small shark, reaching a length of al)out 2^ feet. Our specimens from i

Tokv'o, Tsuruga, Onomichi, and Hakata.

(sc'i/llim/i, the cat shark; from (TkvXco, to rend.)

lO. GALEUS Rafinesque.

TOPES.

Gahuna R.\finesqite, Caratteri Alcuni Nuovi Generi, ISIO, p. 13, in part {galena,

etc., aftliongh thats])ecies is not explicitly mentioned, the first species men-

tioned being a species of Pristiuitui, P. melxmtomm) .

"From the definition, and from Rafinesque's custom of talking Linnjcan specific li

names as generic, making such species always the types of liis genera, we may infer i

that S(jualus galmn was his type of Galeus. At least this arrangement may be

accepted pending an agreement as to the generic nomenclature of sliarks. In case

the name GaJem is finally used for Prisliuras or for Mustelus, the present genus will

l)ecome Gah-orhiuuK. In a private notebook belonging to Rafinesque, now preserved

in the Smithsonian Institution, he refers to Galeus, Carcharids, and several other

genera named by Cuvier in 1817, as " described by me in 1810, but don't yon tell

it !" Pending a decision of the application of Galem and farrhanax we retain them
for the grou]is to which Rafinesque obviously intended the names to apply.
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Galeorhiniis Blainville, Bull. Sci. Philom., 1816, p. 1"21 {galeus).

Oaleiis CvviER, Regne Animal, Isted., 1817, p. 127 (r/aleus).

Eugakus Gihh, Proc. Ac. Nat. Sci. Phila., 1864, p. 148 (galem).

I First dorsal opposite the space between the pectorals and ventrals;

mouth crescent-shaped, with the teeth alike In l)oth jaws, ohli((ue,

notched, and .serrated; spii-acles present, small; nictitatino- nuMn})rane

[present; no pit at the base of the caudal; caudal tin with a single

notch. Tropical seas.

[yaXeos^ a kind of shark, like a weasel.)

10. GALEUS JAPONICUS (Miiller and Henle).

1 YERAKUFUKA.«

Galeus japonicus Muller and Henle, Plagiostomen, 1838, p. 58, pi. xxii; Naga-
saki.—DuMERiL, Elasmobranches, I, 1870, p. 391 (after Muller and Henle).

—

GuNTHER, Cat. Fish, VIII, 1870, p. 380 (after Miiller and Henle).—Nystrom,
Kong, Svensk, Vet. Ak., 1887, p. 50; Nagasaki.

' Head Ci in head; depth 9^; width of head If in its length; inter-

iorbital space 2i; snout 2f ;
pectoral li; width of mouth 2f ; e^^e 2i in

interorbital space.

'; Body elongate, back elevated in front, sides compressed. Head
greatly depressed, elongate, convex above, flattened beneath; snout

ipointed in profile; when viewed from al)ove, roundly pointed, flattened;

:oyes elongate, lateral; nictitating mom])rane large, well de\eloped;

mouth crescent shaped, though rather bluntl}' obtuse at symphysis of

[mandible; corners of mouth each with a well-developed labial fold;

teeth very ol)lique, without serrations on their edges, and with .several

jshort cusps behind; nostrils laterally inferior, moderately large, nearer

[mouth than tip of snout; interorbital spac(; liroad, slightly elevated

and flattened in middle. Spiracle a small slit a short distance behind

eye. Gill openings 5, in front of the base of pectoral above.

I

Surface of body. finely roughened.

Dorsals similar, far apart, ongin of first much nearer tip of snout

than origin of second; origin of .second dor.sal nuich in advance of anal,

nearer first dorsal than tip of snout, and midway between origin of

ventral and origin of lower caudal lol)e; anal small, its origin nearer

.caudal than ventrals; pectorals large, with emarginate edges, reaching

[beyond origin of dorsal; ventrals behind first dorsal, their origin

nearer that of anal than origin of pectoral; caudal much larger than

head, with a notch near tip so that terminal portion is one and two-

ithirds the lower lobe. Caudal peduncle long, much deeper than broad,

flattened above and below, without any pit.

Color in alcohol light gray-brown, below lighter or whitish.

Length 26i inches.

oYeraku, the antefeudal period; foika, shark. Yeraku is the name of the period

in Japanese history preceding the feudal period, or Tokugawa. It closed about 1600.
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Described from a very large specimen from Nagasaki, where ex-

amples, 15 feet or more long, were seen.

A very large shark, reaching a length of 25 feet and a weight of

nearly 2,000 pounds. The head of a huge specimen is in possession of

M. Yahiro, proprietor of a natural-history shop in Nagasaki. It has

the snout very short, nostrils midway in its length; teeth seriate,

alike in l)oth jaws, those in back deeply notched; width of jaws nuich

exceeding snout; jaws with short labial fold; spiracles small; second

dorsal a little smaller than first, slightly before anal; caudal considerably

less than space between dorsals.

This species was taken at Onomichi, Hiroshima, and Nagasaki, and

it appears to be generally common on the shores of Kiusiu.

11. GALEOCERDO Muller and Henle.

Galeocerdo Muller and Henle, Plagiostonien, 1838, p. 59 {lUjrinus).

Borfoffcdcm G\Lh, Ann. Lye. Nat. Hint. N. Y., VII, 1861, p. 411 {arclirm).

Mouth crescent shaped; teeth alike in both jaws, large, oblique,

coarsely serrated on ])oth margins, with a deep notch on outer margin;

spiracles present; caudal tin with a double notch; a pit on the tail

above and below at the base of the caudal tin; first dorsal opposite the

space between pectorals and ventrals. Large sharks, found in most

seas.

[yaXeos, a kuid of shark, like yaX?}^ the weasel; K^pdoo^ a fox or

weasel.)

II. GALEOCERDO TJGRINUS Muller and Henle.

Onleocerdo %?-mn.s Muller and Henle, Plagiostomen, 1838, p. 59; Pondicherry.

—

GtiNTHER, Cat. Fish, VIII, 1870, p. 378; Japan, East Indies.—Dumeril,

Elasmobranelies, I, 1870, p. 393; Pondicherry (Coll. Dussumier).

Head, Ti in length; depth, about 10; snout, 3^ in head; interorbital

space, li; width of mouth at corners, about 1|; eye, 5| in the inter-

orbital space; space between nostrils, 2.

Hody elongate, tapering to caudal. Head very much broader than

dee}), depres.sed; eyes small, lateral, nearer snout than gill opening;

snouL luoad, short, rounded; mouth very broad, rounded; teeth

numerous, rather large, compressed, with several basal cusps, and

with edges moi'e or less serrated; a labial fold at corners of month:

nostrils large, mfcnior, about midway between tip of snout and eye:

interorbital space very l)road, Hat. Spiracles very small )>ehin<l eye.

Gill openings large, posteriorly above base of pectoral.

Body very finely roughened.

Fii'st dor.sal beginning about first foui'th of interspace between

oiigin of pectoral and that of ventral; second dorsal small, a little

nearer origin of tirst dor.sal than tip of caudal; anal small, beginning

behind origin of second dorsal: pectorals rather long; ventrals very
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much nearer anal than pectorals; caudal very long, lower lobe pro-
duced. Caudal peduncle rather short.

Color brown above, whitish or pale below, upper surface marbled or
blotched with dark brown.

[
Length about 51 inches.

[
This description from a dried skin, a young male from Nagasaki,

icollected by M. Yahiro.

I

East Indies, rarely northward to southern Japan. Dr. Giinther
irecords a young specimen from Japan. It is prol)able that com-
parison will show that the American species, Galeocerdo maculatiis
(Rauzani), is distinct from G. tigrinus.

{figrinuSy tiger-like.)

12. PRIONACE Cantor.

Brlonodon Muller ami IIenle, Plasiostomen, 1S3S, p. ?,6 {glmmia, etc., name
preoccupied)

.

Prionare Cantor, Malayan Fishes, 1850, p. 399 (suljstitute for Brhmodnn).
(hinocephalm (Klein) (till, Ann. Ia'c. Nat. Hist. N. Y., 1861, \^. 401 {i/hinrii.-^).

I

Large sharks, with the body and head slender; no spiracles; the

teeth in both jaws strongly seri-ated in the adult, tliose in the upper
jaw broad, those below narrower, straight, and claviform; tirst dorsal

large, inserted midway between axils of pectorals and ventrals; second
dorsal much smaller, usually not larger than anal; embryo not attached

to the uterus by a placenta. Species rather few; large, slender, swift,

jvoracious sharks of the warm seas.

(tt/j/gjk, saw; «r/cz?, point.)

12. PRIONACE GLAUCA (Linnaeus).

Squalus glaucus Linnaeus, Syst. Nat., 10th ed., 1758, p. 235; seas of Europe.
Carcharias glaucus Gunther, Cat. Fish., VIII, 1870, p. 364; England, St. Helena,

Pondicherry, Port Arthur, Australia.—Dumeril, Elasmobr., 1870, p. 353; New
Zealand.

Carcharhinus glaucus Jordan and Gilbert, Synopsis, 1883, p. 22; San Francisco,

Monterey.

Prmiace glaum JonvAS and Evermann, Fish North and Middle America, I, 1896,

! p. 33; San Francisco, Monterey.

i Squalus cicruleus BLAiNVihhE, Fauna Fran^aise, 1828, p. 91; Mediterranean.

Squalus kiruiullnaceus Valenciennes, in Muller and Henle, Pli^iostouien, 18.38,

I

p. 37; Brazil.

Snout very long, nostrils rather nearer to mouth than to extremity

|)f snout; no labial fold except a groove at angle of mouth; teeth of

ipper jaw oblique, scarcely constricted near l)ase; lower t(>cth slender,

iriangular in young examples, lanceolate, with a broad base, in old

pnes. Pectoral tin long, falciform, extending to dor.sal, which is nearer

^^entrals than root of pectorals. Color light bluish gray above, paler

)elow.
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A lar^e shark of the warm seas, occasionally taken in pAirope and

on the coasts of Japan and California. A mounted specimen from off

jNIisaki is in the Imp(M-ial Museum of Tokyo, and a photoo-raph is in the

Imperial I'niversity, takiMi from a larjj-e specimen secured at Misaki.

We have no six'cimens. Whether this species is really identical with

th<» Euroi)e:in (jldttcn is uncertain.

[y\(\VKog. oruyish l)hie.)

13. CARCHARIAS Rafinesque.

Carrharias Rafinesque, C^aratteri Alcuni, Nuovi Generi, 1810, p. 10 (in inten-

tion; the only species named being C. taurus, an Odontaspis) ; Squulus car-

chari((x R-afinesqce, not of Linnfeiis, being the intended type as shown by

the Indice d'lttiologia SioiUana, 1810, j). 44, where the Pesce-Cane of Sicily is

called ( '(ircharias lamia. The definition of Rafinesque, copied frf)ni Lacepede,

is intended to cover the shai-ks allied to C. laiiiia.

Carrharias Cuvier, Regne Animal, 1st ed., 1817, p. 125 {carcJianas, expressly

identified with Canis carcharias oi Belon [de Aquatilibus, I, p. 60], which is

the species commonly called, after Rafinesque, Carcharias lamia).

Carrharinns Bl.vixville, Journ. Phys., 1816, p. 264 {rommersoni, a name based

on Lacepede's figure of "Squalus carchariax;" it apiiarently represents Car-

cJiaria.'f lamia).

Enlamia CIill, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (lamia).

I'lalypodon GihL, Ann. Lye. Nat. PTist. N. Y., 1861, p. 401 {menisorrah).

fsof/omphodon Gii.1., Ann. Lye. Nat. Hist. N. Y., 1861, ]>. 401 {o.njrhyncus)

//r/y//'oy;.s/.s' (Jill, Ann. Lye. Nat. Hist. N. Y., 1861, ]). 401 {frmmiiicl-i).

Body ratiun- i-olnist. Head broad, depressed; mouth inferior; teeth

in both jaws strongly serrated in adult, less so or entire in young;

those in upper jaW l)road or narrow, those below narrow, straight and

nearly erect. No spiracles. First dorsal large, placed not far behind

pectorals; pectorals falcate; second dorsal small. Embryos attached

by placenta to the uterus, as in ScoUodon, TriaMx^ and GdJeux.

Species very numerous and difficult of separation. Voracious sharks

of the Avarni seas.

If the name Careh<n-l<is be transferred to Odo/ittf.yri.s, the present

g(Muis must be called Ckircharhinut^.

(/crv/j^rvp/^r?, an old name of C. lamia., from jo'px'^/-'"? jagged; the

name first applied to Squatina, fi'om its rasp-like skin.)

13. CARCHARIAS JAPONICUS (Schlegel).

MEJIUO (WHITE EYE); WANIZAME (CROCODILE-SHARK).

J'rinnoddii japdiiica.^ SciiLEciEL, Fauna .Taponica, Poiss , 1850, p. 802; Nagasaki.

Head 5;^ in length; depth about T; snout 21 in head; width of mouth

2n; interorltital space 111; pectoral alwut 11; ; snout from tip to tip of

mandil)le 2^; eye -t in interor])ital space.

Bod}' rather elongate, back high, elevated, tail compressed and

taprring. Head very broad, depressed, flattened, neck and back

rapidly becoming elevated behind; snout in profile elongate, more or
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ess roundly pointed, when viewed from above ver}- broad, rounded,
jiot forniiiijr distinct jjoint, flattened like rest of top of cranium; eyes
iimall, lateral, nearer tip of snout than tirst gill-openinir; ))readth of
;nouth much g-reater than leng-th of either of rami of mandil)l(>, which
"orm a rounded ang-le at symphysis; teeth finely serrate, upper i-ather

)road, compressed, lower more elongate; nostrils large, on lower sur-
face of snout, nearer tip of mandible than tip of snout; intei-orbital

;pace very broad, flat, slightly convex in middle. Gill-openings
•ather small, last above base of pectoral.

Bod}^ flnelj^ roughened.

i First dorsal about midway between tip of snout and origin of

pecond dorsal, elevated, its height a little greatei- than interor})ital

iipace; second dorsal small, low, much nearer origin of flrst dorsal than
ip of caudal; anal small, its origin nearer that of pectoral than tip of

saudal, a little Ijefore second dorsal; pectoral large, nearer tip of

Bnout than origin of ventral; ventrals rather low, much nearer anal

han pectoral; caudal three and three-fifths in ])ody, lower lobe low.

Jaudal peduncle rather thick, rounded, fljittened above and l)elow,

ind with deep pit at its base above.

,

Color in alct>hol deep gray-l)rown above, lower surface of })odv

vhitish; terminal portions of flns more or less white.

Length ITi inches (48 cm. 5 mm.).

This descrii)tion from a small specimen from Kawatana.
Coasts of fJapan. A large shark, generally connnon. Specmiens

;vere seen at Hakodate, Tokyo, Wakanoura, Kawatana, and Nagasaki.

-Vhead in Yahiro's collection is from a specimen r^Jo feet long, and said

po have weighed iJ,0()O pounds. It presents the following characters:

I

Snout rather short, acute, bluntish at tip; nostrils midway between
;ip of snout and mouth; the eye nuich nearer angle of mouth; width
;)f mouth almost twice leng-th of snout; teeth not large, uppermost
j'aintly serrate, subtriangular, without distinct notch on lower margin,

lind lower teeth erect, ahnost entire, long, narrow.

,

In young of 3 feet the snout is ol)tuse, and a little longer than

jiiouth is broad; eye about midway between angle of UKmth and snout;

beeth weakly serrate, small, u})pei- bi-oad, not notched, nearly erect,

iind lower narrow; second dorsal small, sniallcr than anal; pectoral to

|iear end of dorsal, long, nai'row; first dorsal not dusky; second dor-

sal, pectoral, and lower lobe of caudal tippcnl with black.

I

This species has ))een identitied with ('(wrJiiirias (/ang<4ictis^ Car-

bhar/as nieJ<()U)pt( rux^ and C<ircJi<()'l((>< hlith'rl, but it seems to be dis-

':inct from all other East Indian and Polynesian s})ecies, and there

Jeems to be no evidence that any of these occui' in flai)an. ('archarlas

\nela7iopterus of Polynesia has the tin lo])es much blacker than in

\G. jaj>on!cHS.

i One small specimen from Nagasaki difl'ers only in liax ing a slightly

I'nore pointed snout.
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14. SCOLIODON Muller and Henle.

ScoKodon Mi-llkk and IIenle, Wiegnumn's Arcliiv. f. Naturg., 1887, I, p. 397

{laticaiidi(x.)

Teeth entire, or very nearl}^ so, oblique and flat, the points directed

toward the sides of the month, so that the inner niarg-ins are more or

less nearly horizontal, the teeth in front more nearly erect; teeth not

swollen at the base, each of them with a deep notch on the outer mar-

ji'iii below the sharp point; lips with conspicuous j^rooves. Otherwise -

as in CareJiartds, from which the genus is scarcely distinct. Size '

small.

((r/c-oAzoV, oblique; odovg^ tooth.)

o. Length of the anal nearly eqnal to its distance from ventrals; onter angle of pec-

torals almost a right angle; pectorals blacik; niiper jaw withont lal)ial fold.

laticaudas, 14. I

an. Length of anal mncli less than itsdistan<;e from ventrals; onter angle of pectorals I

ac-nte.

b. Upper jaw withont labial groove; length of snont alxmt e(|nal to tlistance of

eye from gill opening <tci(fns, 15.

1)1). Upper jaw with a short labial gnxive; cleft of month much broader than

long irdlJifcluni, 16.

14. SCOLIODON LATICAUDUS (Muller and Henle).

Carchari<i^ {Sroliodun) Idticduduft Mui.lkji and Henle, Plagiostomen, 1838, p. 28,

pi. viii; East Indies.

—

Dumeril, Elasmo])ranches. II, 1870, j). 'M?> (same

types).

Carcharias laticaudus Gv'NTK'ER, Cat. Fish., VIII, 1870, p. 358; Bengal, East Indies,

China, Amoy, Japan.

Carcharias {^coUodon) mdcrorhyiichus Bleeker, Verb. Bat. Gen., XXIV, 1851,

Plagiost., p. 31, pi. I, fig. 1; Batavia.

—

Dumeril, Elasmobranches, II, 1870,

p. 343 (after Bleeker).

Snout from front margin of mouth equal to, or a little more than,

distance of eye from gill-opening; a very short labial groove at angle

of mouth, not extending on upper jaw, and for a veiy short distance
;

only on lower. Pectoral fin with posterior margin nearly straight,

'

upper angle nearly a right one, not extending to first dorsal; base of

anal equal to, or but little less than, its distance from ventral, and its

pointed lobe terminates at a distance from root of caudal; tei"minali

lobe of caudal obliquely truncated. Pectoral tins ])lack. Length, 18

inches. (Giinther.)

East Indies; noted by Dr. (ximther from Jainra<'h's Collection in

Japan, a record Avhich needs verirtcation.

{hiiiis. l)r()ad; cdndd, tiiil.)

15. SCOLIODON ACUTUS ( Riippell).

Carehnrid.s itcntus liiippELL, Nene Wirbelthiere, Fische, 1837, p. 65, pi. xvni,

fig. 4; Red 8ea.—(JfNTUER Cat. Fish., VIII, 1870, p. 358; Cape Seas,

rinang, Vi/.agapatam, Japan.
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Carcharias (Scoliodon) acutns Mullek and Henle, Plagiostomen, 1838, p. 29.

—

Cantor, Malayan Fishes, 1850, ix 399.—Dumeril, Elasuiol:)ranrlies, II, 1S70,

p. 345; East Indies, China.

Snout from front margin of mouth equal to, or a little less than,

distance of eye from gill-opening; very short lalnal groove at angle

of mouth, not extending on upper jaw, and for a very short distjince

only on lower. Pectoral with posterior margin slightly concave,

upper angle pointed, extending to, or somewhat beyond, origin of

dorsal; length of base of anal one-half, or less, its distance frotn ven-

tral; its pointed terminal lobe terminates not far from root of caudal;

terminal caudal lobe tapering. Posterior margin of pectoral whitish,

upper margin of caudal blackish. Length 17 inches, ((jiinther.)

East Indies: Noted by Dr, GiUither as collected by Mr. Jamrach in

Japan, This record needs verification,

i6. SCOLIODON WALBEEHMI (Bleeker).

Carcharias (Scoliodon) toalhcehmi Bleeker, Nat. tyds. Ned. Ind., X, 1856,

p. 353; Bintang.

—

Dumeril, Elasniobranehes, II, 1870, p. 344 (after Bleeker).

Carcharias tvalbeehmi Gfnther, Cat. Fish., VIII, 1870, p. 359; Bintang, Japan.

—

Nystrom, Kong, Svensk. Vet. Ak., 1887, ji. 50; Nagasaki.

Scoliodon walbeehmi Jordan and Evermann, Proc. U. S. Nat. Mus., XXV, 1902,

p. 318; Formosa.

Snout from front margin of .mouth, more than distance of eye from

gill-opening; a short labial groove at angle of mouth extending for a

short distance on upper jaw as well as lower; distance between outer

angles of nostrils equal to that of nostril from extremity of snout.

Pectoral fin with posterior margin slightly concave and upper angle

pointed, extending somewhat beyond origin of dorsal fin; the length

of base of anal fin is about two-fifths of its distance from ventral, and

its pointed terminal lobe terminates at some distance from root

of caudal; terminal caudal lobe tapering. Coloration uniform.

(Giinther.)

Coasts of southern Japan, not common. This or some related spe-

cies was seen at Nagasaki, and at Kawatana on the ba\^ of Omura,

but no specimens were secured. We have examined a specimen from

Formosa,

(A personal name.)

Family VH. SPHYRNID^,

HAMMER-HEADED SHARKS.

General (jharacteristics of the Carcharlidce, but the head singularly

formed, kidney-shaped or " hammer "-shaped, from the extension of

its sides, the nostrils being anterior and the eyes on the sides of the

"hammer;" mouth crescent-shaped, under the "hammer:" teeth of

both jaws similar, oblique, each with a notch on the outside near the
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base; no spiracles; last j^ill-opening over the pectoral; first dorsal and

pectorals large, the dorsals nearer pectorals than ventrals; second

dorsal and anal small; a pit at the root of the caudal; caudal tin with

a single notch toward its tip, its lower lobe developed. One genus

with 5 species, inhabiting most warm seas. Large sharks, known at

once by the singular form of the head, which is not quite the same in i

any two species.

15. SPHYRNA Rafinesque.

Sphyma Rafinesque, Indice d'lttiol, Siciliana, 1810, p. 60 {zygxna).

CcMrorhinns Bi.ainville, .Tourn. Phys., ISKi, !>. 284 {zyrjiena).

Zyg;r)in CvviER, Rcgne Animal, Isted., 1817, ]>. 127 {zyr/Rma; name preoccupied
i'

in Insects).

PlntynqualuH Svvainson, Classn. Anim., II, 1839, ]>. 318 {''tiharo" =tudes).

Cestracion Klein (i)re-Linnaian) in (Jill, Ann. Lye. Nat. Hist. N. Y., VIII,

1861, p. 412 {zyywmi).

Emplnjra Chi.i,, Ann. l.yc. Nat. Hist. N. Y., VIII, 1861, p. 412 {hlockii).

RnurrpH Gill, Ann. Lye. Nat. Hist. N. Y., VIII, 1861, p. 412 [tUnirv)

.

Characters of the genus included above. In the form of the head,

there is a perfect gradation among the species, from the narrow liam-

mer of 8. l)lochil^ with the lobes three times as long as broad and

deepl}^ grooved along the anterior edge, to the kidney-shaped head of

8. tihuro, in which the anterior grooves are obsolete.

{ffdvpa. hammer.)

Sphyrna:

a. Nostril with a well-developed groove, which extends alonf>r the front of the

hammer-shaped head, the anterior and posterior outlines of which are nearly

parallel zygima, 17.

17. SPHYRNA ZYGiENA (Linnaeus).

SIIINOKUZAME (HAMMER SHARK): KASEBUKA (CROSS-HTAFF SHARK).

Squalu.s zyypcna Linn.eus, Syst. Nat., 10th ed., 1758, p. 234; Europe, America.

Cedracion zygwnn Dumeril, Elasmobranches, II, 1870, p. 382.

Sphyrna zygsena Jordan and Gilbert, Synopsis, 1883, p. 25.

—

Jordan and Ever-

MANN, Fish. North and Mid. Am., I, 1896, p. 45; Cape Cod, Point Con-

ception.

Squaleus malleus Risso, Ichth. Nice, 1810, p. 34; Nice.

Zygxna malleus Schlegel, Fauna Japonica, 1847, p. 306, pi. cxxxviii; Naga-

saki.—Storer, Fish. Mass., 1867, p. 238.—GtJNTHER, Cat., VIII, 1870, p. 381.-

Nystro.m, Kong, Svensk, Vet. Ak., 1887, p. 49; Nagasaki.

f Zygxna levdni'LoRD, in Griffith, Animal Kingdom, X, 1834, p. 640; Leeuwen,

Australia..

Zygxna subarcuata vStorer, Proc. Bost. Soc. Nat. Hist., 1848, p. 70; Cape Cod.

Head truly hammer-shaped; width of head about twice its length;

length of hinder margin of hammer nearly equal to width near eye:

nostiil close to eye; prolonged into a groove w^hich runs along nearly

the whole front margin of head; first dorsal large; second quite small,

smaller than anal; pectoral rather large. Color gray.

A large voracious shark, reaching a length of 15 feet or more, found
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jin all warm seas; occasionally northward to California, Massachusetts,
.and France, rather common in Japan, as far northward as Tokyo.
Our specimens from Nagasaki, Misaki, and Wakanoura. The species

I

needs comparison with the Hanmier-head shark of Atlantic^

{Zvyaiva^ Zygsena^ the ancient name, from Cxjyov^ yoke.)

Family VIII. ALOPIID^.

THRESHER SHARKS.

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

shaped; teeth eciual in both jaws, moderate sized, flat, triangular, not

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

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

the pectorals; no nictitating membrane; spiracdes just behind eye,

minute or absent; tirst dorsal large, midway between pectorals and
ventrals; second dorsal and anal very small; caudal hn exceedingly

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

on the upper lobe near its tip; lower lobe moderately developed; no
caudal keel; ventrals rather large; pectorals very large, falcate. A
single species, reaching a large size, inhabiting most seas, known at

once by the great length of the tail.

16. ALOPIAS Rafinesque.

Alopias Rafinesque, Caratteri di Alcuni Generi, 1810, p. 12 {macrourun=rulpes)

.

Alojjecias Muller and Henle, Plagiostomeii, 1838, p. 74 (amended orthography)

.

The characters of the genus are included above.

{aXaoTtos^ a fox; Latin, vulpes. A. vidpes was known to the ancients

as aXco7t€Kiag^ fox-like.)

i8. ALOPIAS VULPES (Gmelin).

ONAGAZAME (LON(t-TAILED SHARK); NADEBUKA (SMOOTH SHARK);
NEZUMEZAME (RAT-TAILED SHARK).

Squalus vulpes GmeUn, Syst. Nat., I, 1788, p. 149H; Mediterranean (after

Pennant).

Carcharivs vulpes De Kay, New York Fauna, IV, Fishes, 1842, p. 348, pi. lxi,

fig. 199.

Alopias vulpes Dumeril, Elasmobr. I, 1865, j). 421.

—

Day, Fishes of India, Supple-

ment, 1888, p. 810.

—

Jordan and Gilbert, Synopsis, 1883, p. 27.

—

Jordan and

EvERMANN, Fish. North and Middle America, I, 1896, p. 45.

Alopecias vulpes GtJNXHER, Cat. Fish., VIII, 1870, p. 393.

Squalus vulpinus Bonnaterre, Tableau Encycl. Ichthy., 1788, p. 9; Mediterranean

(after Pennant).

Alopias macrourus Rafinesque, Garatteri di Alcuni Generi, 1810, p. 12; Sicily,

Squalus alopecias Gronow, Cat. Fishes, 1854, p. 7.

Body fusiform, cylindrical, thickest ])efore dorsal fln; back regu-

larly arched from above pectorals to end of snout, and gradually

[decreasing in size posteriorly to caudal. Head short, bluntly conical;
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snout blunt; eye rather large; mouth horse-shoe shaped, teeth ahout

^M^ third or fourtli tooth on either side of center of upper jaw
19+10'

smaller than others. Spiracles very small or wanting. Last gill-

openings aF)ove or slightly in front of pectorals.

Body more or less roughened.

First dorsal high, triangular, somewhat higher than its base is long,
;

slightly slender toward its sunnnit, superior angle rounded; second >

dorsal similar in shape, but nuich smaller; anal small, placed behind •

second dorsal, which it resembles; pectorals long, wide, emarginate,

with small process behind; ventrals wider than high, nearest tirst •

doisah caudal nearly as long or longer than body, composed of three

distinct lobes, one small, triangular, at under side of tip, a second long
;

and low, extending along upper side of tail, and a third short and

broad, at lower base of tail.

Color, slate-blue al>ove, beneath soiled white, marked with obsolete

bluish spots; i)upils a longitudinal slit, edged with golden.

Length, 12 feet.

A large shark, abounding in all warm seas, common on the east

coast of Japan. It was seen at Misaki, Nagasaki, Tokyo, and Yoka-

hama. No one has yet compared specimens of the Japanese fish with

those from California or the Mediterranean, and the species may

prove different.

{mtlpes, fox.)

Family IX. MITSUKURINIDyE.

Skeleton iiexible; snout produced in a flat, flexible Idade varying in

length; spiracles large; teeth aciculai*, only the lateral ones with small

basal cusps; last gill-opening above base of pectorals; fins all low, the'

ventral Avith very long base; the claspers very small; lower lobe of

caudal long; no pit at root of caudal; first dorsal well advanced;

second" shorter and higher than anal.

Two genera are known: Mitsuhurlna, and the extinct genus Scapa-

norh(/nehus of the Eocene. Dr. Arthur Smith Woodward regards

Mitsukurina as identical with Scapanorhijnchm. In the latter genus,

however, the rostral blade is much longer than in Mltsuhur'ma^ and

minor difierences are apparent.

The family is closely allied to the Odontaspididai, differing in the

produced snout.

17. MITSUKURINA Jordan.

i¥(7.sMfc(i?-m«. JoKD.vN, Proc. Cal. Acad. Sci., 1898, p. 200 {uiiMonl).

Characters of the genus included above.

(Named for Kakichi Mitsukuri, professor of zoology in the Imperial

Universit}- of Tokyo.)
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19. MITSUKURINA OWSTONI Jordan.

MitMtkimiin vivstoui Jordan, Proe. Cal. Ac. Sci., 1898, p. 200; Misaki.

j

Length of specimen, apparently 3^oung male, 42 inches!. Head (to

irst g-ill-opening) 4f in length; dej^th about 10; snout from eye If-

n head; from front of mouth 24; length of blade of snout from its

nsertion below If; length of gill area 2f ; depth of last gill 6; eye

12 in snout from eye; interorbital area 2|; spiracle a little smaller

;han eye; length of one mandible 2f in head; length of maxillary 2|;

jectoral base If in length of pectoral fin, which is 2f in head; first

lorsal base If in its height, which is 2f in head; second dorsal l)ase

Lf in its height, which is 3 in head; ventral base 2 times its height,

ength of base 3 in head; claspers very short (perhaps immature),

learly 12 in head; anal base 2^ times its height and 2f in head;

oaudal, measured from above, 2f in length of body; greatest height

of lower lobe nearly 3 in head.

Body elongate, compressed behind, fiesh and skeleton extremel}^

limp, folding like a wet rag. Head moderate; snout produced in a

long, flat, flexible, leaf-like blade, somewhat like that of Polyodon

HpatkuJa ])ut narrower, more limp and more pointed; median line of

snout with a thick, rounded median keel; lower side of the blade free

for a considerable distance backward from upper jaw, almost to eyes;

eye small, without nictitating membrane; mouth inferior, with elon-

gate cleft; dentar}" bones broad, loosely connected, movable, capable

of being spread wide apart, but normally lying close together and

nearly parallel; a notch at S3aiiphysis, tip of lower jaw strongly curv-

ing upward and inward; similar notch at tip of upper jaw between

rather loosely joined maxillar}-; middle of each jaw without teeth in

front; teeth few-rowed, about || on each side, all needle-shaped, verj'-

slender, pointed, more or less curved backward and inward; each tooth

with a two-rooted base, large teeth in front simple, smaller ones on

sides of jaws each with two small basal cusps; second and third tooth

of lower jaw longest; the second about as long as eye; first and second

tooth of upper jaw similar to these but somewhat shorter; lateral teeth

of both jaws progressively smaller, ))ut all slender and sharp; nostrils

large, about as large as eye, their distance from (>.ye twice the eye;

each nostril with a small notch on lower edge and a free flap within.

Spirach^ large. Gill-openings about equal in height, the last above

base of pectoral.

Skin everywhere rough, the scutes very small, granulated No
lateral line or conspicuous nuicous pores.

Fins all thin, flexible, papery, the broad bones somewhat exserted

from soft flesh; first dorsal short, moderately high, not emarginate,

the insertion above axil of pectoral, second dorsal lower, remote from

Hrst, interspace H in head, the insertion m^aily midway between
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ventralsand anal; anal much longer than second dorsal, rather lower

pectorals short, narrow, rounded flexible rays longest; ventrals witl

ver}^ long base; no caudal keel; no pit at root of caudal; lower lobe o

caudal long and rather high, with a sharp notch near its tip.

Color light reddish gray, brownish abov'e; fins darker l)rown; nuchal!

region a little darker; belly paler. (Jordan.)

The type specinuMi, now in the Imperial University of Tokyo, wa.

captured in deep water off Misaki and presented l)y Capt. Alai

Owston, of Tokohama, for whom it is named. Captain Owston ha:

had engravings of this species made, and scattered them far and widii|

among the Japanese fishermen, but until 1902 he found no seconcj

specimen and no one who knew the fish. In a recent letter (Novem!

ber, 1!H)2) he announces the acquisition of another specimen. i

Family X. LAMNID^.

MACKEREL .SHARKS.

Sharks of large size, with the body stout, the mouth wide, wit.i|

large teeth, and the tail slender, the caudal fin lunate, the two lobe

not very unequal, the upper lobe strong!}^ bent upward; cauda

peduncle with a strong keel on each side; gill-openings wide, all i

front of the pectorals, entirely lateral, not extending under the throat

first dorsal large; pectorals large; ventrals moderate; second dorsr

and anal very small; a pit at the root of the caudal; spiracles minut

or absent. Numerous fossil species are know^n. In this family th

dentition, as well as the nuiscular system, reaches its highest degrc

of specialization known among sharks.

a. Lamnin^. Teeth slender and sharp, with entire edges.

h. Teeth without basal cusps, long, flexuous, acute; first dorsal inserted nearl

midway between pectorals and ventrals Isuropsis, l!'

bb. Teeth each with one or two basal cusps; first dorsal not far belund pectorals.i

Lamnny V.

aa. ('AKcnARODONTiN.E: Teeth with serrated edges, compressed, triangular in forn

without basal cusp Carcharodon, 2'

18. ISUROPSIS Gill.

ImropmGiiA., Ann. Lye. Nat, Hist. N. Y , VIII, 1861, p. 153 {glaums).

Snout rather long and pointed; the body formed much like that c

a tunny or mackerel; first dorsal large, inserted, entirely behind pe(

torals, nearly midway between pectorals and ventrals; pectorals large

.second dorsal and anal very small; caudal peduncle slender; teet

long, lanceolate, with sharp, entire cutting edges and no basal cusp^!

^^

{i'ffo^, equal; oiJpd^ tail; the two lobes of the tail being nearly equa
oi/'i?;, appearance. From /sums it is separated by the backward insei

tion of the dor.sal.)
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20. ISUROPSIS GLAUCA (Miiller and Henle).

AOZAME (BLUE SHARK); MOROZAME.

Oxijrhina glauca Muller and Henle, Plagiostomen, 1838, p. 69, pi. xxix; Naga-
saki (erroneously stated to be from Java).—Schlecjel, Fauna Japonica,
Poiss., 1850, p. ;]03; Nagasaki.—DuMERiL,Elasmobranches, 1870, p. 409 (after

Muller and Henle).

Laiiiiia glauca Gunthek, Cat. Fish., VIII, 1870, p. 391; Cape Seas, St. Helena.

. Snout long-, pointed; teeth in four rows, very long, tlexuous, with-

iOut denticles at base. Spiracles very small. First dorsal inserted

well backward, midway between pectoral and ventral, scarcely longer

than high, its upper angle rounded. Color dark l)lue, white below.

Coasts of Japan and southward, rather common about Nagasaki.

Many jaws and a stulied foetus are in possession of Mr. Yahiro.

A specimen 7 feet long was taken b}" Jordan and Snyder at Matsu-
shima, the head having been preserved.

{(/laucm, hoary blue.)

19. LAMNA Cuvier.

Lamna Cuvier, Regne Animal, 1st ed., 1817, p. 126 {cornubicus).

Lamia Risso, Eur. IMerid., Ill, 1826, p. 123 {cornuI>icus, name preoccupied).

Selanonius Fleming, British Animals, 1828, p. 169 {walkeri=cornubicus)

.

Body short and stout, the back considerablj^ elevated; snout promi-

nent, pointed; teeth triangular, pointed, entire, each one with a small

cusp on each side at base; one or both of these sometimes obsolete on

some of the teeth in the young; gill-openings wide; dorsal and pectoral

fins somewhat falcate; second dorsal and anal fins very small, nearly

opposite each other; first dorsal close behind the root of the pectorals.

This genus is very close to Isurns^ with which fossil forms seem to

connect it. Perhaps the two should be united under the older name,

Iswrus.

{Xa/Ava, a kind of shark, from Xa/uia, a horrible anthropophagous

monster, a bugbear used by the Greeks to frighten refractor}^ children.)

21. LAMNA CORNUBICA (Gmelm).

SALMON SHARK; MACKEREL SHARK; PORBEAGLE.

Squalus cornubicus Gmelin, Syst. Nat., I, 1788, p. 1497; shores of Cornwall

(after Beaumaris of Pennant)

.

Lamna cornubica Gunther, Cat. Fish., VIII, 1870, p. 389.

—

Jordan and Gilbert,

Synopsis, 1883, p. 30.

—

Jordan and Evermann, Fishes North and ^Middle

Am., I, 1896, p. 19 (and of most authors).

Snout conical, pointed, rather longer than cleft of mouth; teeth

if:f| on each side; third tooth on each side in the upper jaw small;

first dorsal beginning over axil of pectorals. Color bluish gray. A
large and fierce pelagic shark reaching a length of 10 feet. (Jordan

and Evermann.)



624 PROCEEDINGS OF THE NATIONAL MUSEUM.

Common in Europe and rather frequent on the coast of southern

Alaska, where it is \'ery destructive to the salmon, thence southward

to California. It has been ascril)ed to Japan by Dr. Giinther, and

may occur in ,Iapanese waters, but no authentic record exists, and no

specimens are in Japanese museums. It is unknown to naturalists afe

Nagasaki, but it may be looked for at the mouths of salmon rivers, as;

the Ishioari, in Hokkaido.

{cornnhicu><^ from Cornwall, from which region the species was earlyt

described.)

20. CARCHARODON Smith.

MAN-EATER SHARKS. -

Carcharodon Andrew Smith, Proc. (aeol. Soc. London, V, 1837, p. 86 {capensis—\

carcharias)

.

General characters of Isnra^ and Lammt^ but with a different denti-

tion, the teeth being- large, flat, erect, regularly triangular, theiri

edges serrated; first dorsal moderate, nearly midway between pecto-j

rals and ventrals; second dorsal and anal very small; pectorals large,'

ventrals moderate; caudal peduncle rather stout; spiracles minute or

absent. Sharks of very large size; -the strongest and most voracious

of all lishes; pelagic, found in most warm seas.

(/ca/jjt»'/Jog, jagged; oSovg^ tooth.)

22. CARCHARODON CARCHARIAS (Linnaeus).

MAN-EATER SHARK; GREAT WHITE SHARK.

Lamia Rondelet, Hist. Poiss., 1558, p. 305; Nice, Marseilles (good figure).

Sfjualm carcharias Linn^us, Syst. Nat., 10th ed., 1758, p. 235; pAirope (after

Artedi ; not of most later authors )

.

Carcharodon carcJiarias Jordan and Gilbert, Synopsis, 1883, p. 875.

—

Jordan and

EvERMANN, Fish. Nortli and IVIiddle Am., I, 1896, p. 50.

CarcJiarias vn-us Agassiz, Poiss. Foss., Ill, 1836, p. 91.

Carcharodon rondelcti Muller and Henle, Plagiostomen, 1838, j). 70; Mediter-

ranean Sea and Atlantic Ocean (after Rondelet)

.

Carcharodo7i rondeleti GiinTHER, Cat. Fish., VIII, 1870, p. 392.

Carcharias atwoodi Storer, Proc. Bost. Soc. Nat. Hist., II, 1848, p. 71; Province-

town, Massachusetts.

Carcharodon capcnsis Smith, III, Zool. S. Africa, 1842, pi. iv; Cape of Good Hope.

Carcharodon smithi Bonaparte, Selach. Tab. Anal., 1839, p. 9 (after Smith).

Bod}^ stout; depth about 5^ in total length; mouth very large; both

jaws with five rows of large, triangular, serrated teeth, those in lower

jaw narrower, about || in each row; flrst dorsal somewhat behind

pectorals; caudal fin large and strong. Color leaden gra}'; tips and

edges of pectoi-als ))lack. One of largest of sharks, reaching a length

of 30 feet. It is found in all temperate and tropical seas, and is occa-

sionally taken both in the Atlantic and Pacific. One caught near

Soquel, California, was about 30 feet long and had a voung sea lion,
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weighing about 100 pounds, in its stomach. (Jordan and Evermann.)
A large pair of jaws is preserved in the museum of the Imperial

Universit}^ taken somewhere off the east coast of Hondo, near Misaki.

This constitutes the onl}' record of the species from Japan.

{Kapxocpiag, an old name of Carcharim lajida and of other man-
eating sharks.)

Family XI. CETORHINID.E.

BASKING SHARKS.

Sharks of immense size with the gill-openings extremely wide,

extending from the back nearly to the median line of the throat, all of

them in front of the pectorals; mouth moderate, the teeth very small,

numerous, conical, without cusps or serratures; no nictitating mem-
brane; spiracles \Qvy small, above the corners of the mouth; first dorsal

large, midwaj^ between pectorals and ventrals; second dorsal and anal

small; caudal fin lunate, the upper lobe considerably the larger;

caudal peduncle keeled; pectorals and ventrals large. Brain very

small. A single genus, with probably but one species; the largest of

living fishes, pelagic, and inhabiting the northern seas.

21. CETORHINUS Blainville.

? Tetroras Rakinesqxte, Caratteri, 1810, p. 11 {angiom).

C'etorhhms Blainville, Jfnirn. Phys., 1816, p. 264 {gunneri^maxlmits).

SelacJw CuviER, Regne Animal, 1st ed., 1817, p. 129 (maximus).

Polyprosopiis Couch, Hist. Brit. Fish., I, 1861, p. 67 {rashlcighanus=maximus).

Hannovera Van Beneden, Bull. Ac. Ro}'. Beige, XXXI, 1871, p. 504 {aurata,

fossil )

.

The characters of the genus are included above.

(/c7/rocr, whale; piyi]^ a shark (Squatina), from pi-yy, a file or rasp,

the rough skin of this shark being used for polishing wood and

marble.)

23. CETORHINUS MAXIMUS (Gunner).

UBAZAME (OLD WOMAN SHARK); TECtUZAME (LONG-NOSED SHARK);
BAKAZAME (FOOLISH SHARK); ZOZAME (ELEPHANT SHARK).

Sqiudufi maximus Gunner, Trondhjein, Selskaljskr., HI, 1765, p. .S8; Coast of

Norway.

Sdaclms maxlmiis Stoker, Fish. Mass., 1867, p. 229.

SelacJie maximus GiiNTTiEn, Cat. Fish.,yiII, 1870, p. 394.

Cetorhlims maximus Jordan and Gilbert, Synopsis, 18S3, )>. .il.—Joudax and

Evermann, Fish N. M. Amer., I, 1896, p. 51.

Squalus gunnerianns Blainville, Jonrn. de Phys., 1810, p. 256 (after Gunner).

Squalus pelegrinus BijAiyiviLi.E, Jdurn. de Phys., 1810, p. 257; Europe.

Squalus homianus Blainville, .hxirn. de Phys., 1810, p. 257 (after l^verard

Home)

.

Cd(yr}iimis xhariamis V,\..\\'s\u.\,K, .lourn. de Phys., ISK!, p. 264 (after Sliaw).
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'

Squalm hodm Saverio Macri, Mem. della R. Ac. Sci. Napoli, I, 1819, p. 55, pi. i,

fi^. 1; pi. 11, fig. 2; Naplen.

Squalus elephm Lk Sueur, Journ. Ac. Nat. S(u. Phila., II, 1821, p. 343; New-

Jersey.

Sijualm a'taceu.^ Gronow, Cat. Fish, 1854, p. (>; Norway.

Sqnahts vaMeighamiH Coucn, Trans. Linn. S..c., XIV, 1S25, p. 91; Cornwall (a
||

monstrosity).

.{((uiihlns hldini'illn C'U'iihho, Plagiostom., I, LSOCi, p. 21.

I'ohijH-osopvs „>nnT CovcH, Hist. Brit. Fishes, 18(11, p. 67; Fnglaml.

Ilciul small: snout blunt; eyes small; teeth in (3 or 7 rows in each I,

jaw, about 200 in each row. Gill-nikers slender, long and close set,t|

rescml)ling whalebone. Body rugose, the skin very rough with small 1,

spines. First dorsal large, triangular, over the space between pecto-i

rals and ventrals; second dorsal nuich smaller, rather hirger than anal;l

pectorals long; tail large. Largest of the sharks, reaching a length of
.|

nearly 40 feet. (Jordan and P^an-mann.)
^

'

Found in Arctic seas and occasionally oft' the coast of Japan. It isi

figured by Dr. Matsubara in the colored plates of The Principal

i

Acpiatic Animals of Japan, under the name of " Ubazame." No speci-i

mens were seen by us in Japan. .
'

{maximus, greatest.

)

Family Xll. RHINEODONTID.E.

WHALF SHARKS.
,

Very large sharks, formed much as in Cetorldnm^ the caudal lunate,

with w.ell-developed lower lobe and a keel on each side of the tail.

Origin of first dorsal in advance of ventrals; second dorsal small,

opposite anal; no spines, no nictitating membrane, snout broad and

flat; eyes very small; spiracles very small, mouth and nostril nean

extremity of snout. Teeth conical, or with a heel at base, very small

and niunerous. Gill-openings wide, the last one above the base ol

the pectorals. Species very few, mostly in the Pacific.

22. RHINEODON Smith.

Ti/ttH/WoH Andrew Smith, Illustr. S. Afr. Fishes, 1837 {typicus).

Micrhtodus GiTuh, Proc. Ac. Nat. Sci. Pnila., 1865, p. 177 {pundatus).

Rhinodon Gunther, revised spelling {typicus).

Teeth conical, very small. Characters otherwise included above.

{piy, snout; odovc;.^ tooth.)

24. RHINEODON TYPICUS Smith.

? Rhineodon typicm S.Mnii, Illnstr. S. Afr. Fish, 1837; Cape of Good Hope.

? Micristodus punctatus Gill, Proc. Ac. Nat. Sci. Phila., 1865, p. 177; ihiU

California.

Rhinodon pentallneatus Kisuinoiye, Zool. Anzeiger, Nov. 25, 1891, p. 694; Cap<

Inubo, Janan.
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A gigantic shark from Japan has been described by Dr. Kishinouye
under the name of BJdnodon pentalhieatus. It is apparently a species

of Rhlneodon, but it is impossil)]e to say whether it is different from
RJi!neodo)i fypicius or Rhlneodoii jninctatus, or whether these two
nominal species differ from each other. Rldneodon typicus is widely

diffused in the tropical seas and has been lately taken in Florida, a

record having ])een published hy Mr. Barton A. I)ean. It is prol)ably

th(? only species of the genus. The following is Dr. Kishinouye's

description:

Head Hat, ])lunt; eyes very small, situated on sides of head near

margin of colored area; nictitating membrane wanting; mouth neai'h'

straight, terminal; a labial fold runs fi'om nostril to corner of mouth
on upper jaw, and shorter fold from corner of mouth on lower jaw;

teeth very minute, numerous, nearly e(|ual in size and shape, each

acutely pointed, laterally compressed, and with an ellipsoidal root;

band of teeth in upper jaw curved a little, each end of band with a

detached group of teeth, l)and in lower jaw crescent-shaped, and in

each l)and arranged in a great many transverse row's, about 300 in niun-

ber, middle part of band with 16-30 teeth in one row; nostrils at

anterior extremity of head, and opening at labial boundary of mouth.

Gill-openings 5, very wide, the second pair widest, measuring Sd cm.,

last pair most narrow, opening above base of pectorals, where body is

very broad and high. Spiracles nearl}' same size as eye and on the

same level.

Skin tine grained, except tive longitudinal smooth bands, one dorsal

median, two pairs lateral; ventral lateral l)and seems to be continuous

with keel on each side of tail.

First dorsal tin inserted a little behind middle of body; second dorsal

fin ver}' small; anal very small, just below second dorsal; pectorals

large, strong; ventrals inserted below tirst dorsal ; caudal large, lunate,

its ventral lobe well developed; clasper simple, with dorsal groove.

Color grayish brown, with round white spots and transverse bands,

ventral side colorless; round white spots small and crowded near ante-

rior end of body, gradually larger and fewer backward; caudal, second

dorsal, ventrals, and anal destitute of white markings.

Length at present 800 cm., in circumference behind pectorals, 365

cm. (stuffed specimen), but when fresh measuring nearly 1,000 cm.

Taken in a drift net June 10, 1901, off Cape Inubo; now in the col-

lection of Tsurutame Oseko of Asakusa Park, Tokyo. (Kishinouye.)

The Japanese form is known only from the example described

above. When taken it was covered with many sucking fishes {Echeneis)^

and one, besides an oak pole, was taken from its stomach. It is

said to differ from Rhinodon typicus Smith and Mhrlstodxs punctattis

Gill in the form of the teeth and the labial fold. But it is impossible

to distinguish species in this genus until its members are ))etter known.

{typ/cKs, typical.)
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Order III. TECTOSPONDYLI.

Calcareous liuiu'lhi' arranged in one or more concentric series or

rings about a central axis in each vertebra. Spiracles present. Anal

fin wanting. Dorsal fins 2, with or without spine. As here under-

stood, the order Tectospondyll includes the sharks of the groups called

Oyclospondyli and Tectosjwndyll by Hasse. The vertebr{\3 in the order

of Kays show similar structures, and it is probal)le that from sharks

of this group the Kays are descended.

(TtKTc^i\ builder; ff7rov6i>\o5., verte})ra.)

FAMILIES OF TECT08P0NDYLT.

a. Cyclospondyli: Vertebnc with calcareous lamelLe arranged in a ring about the

central axis; pectoral fins normal, not expanded or deeply notched; anal lin

absent; spiracles present, no nictitating membrane; gill-openings before pec-

torals; caudal bent upward, lower lobe little developed.

h. Dorsal fins each provided with a stout spine, first dorsal far in advance of

ventrals Suualid.e, XIII.

bh. Dorsal fins without spine, first dorsal over or in advance of ventrals.

r. Snout not produced in form of a saw; no l)arbels; first dorsal much l:»efore

ventrals; skin moderately rough Dalatiid^, XIV.

CO. Snout produced in a long, flat ))lade, with sharp, saw-like teeth on each side;

a pair of barl)els below snout; first dorsal i)efore ventrals.

PRISTIOPHORIDiE, XV.
act. TErTospoNDYLi: Vertebne with calcareous lamelhe ranged in several concentric

series or rings about a central axis; pectoral fins very large, expanded hori-

zontally, and extended forward at base in front, giving body the form of the

flattened disk of rays; anterior extension separated from neck by a deep ntitch,

in which gill-openmgs lie; no anal fin; dorsal fins small, posterior; mouth
broad, anterior Squatinid.e, XVI.

Family XIII. SQITALID.F.

'D()(4-FISHES.

Body more or less elongate. Head depressed. Eyes lateral, without

nictitating membrane. Mouth inferior, rather large, arched, a deep

groove on each side. Teeth compressed, variously formed. Nostrils

inferior, separate; spiracles rather large; gill-openings moderate, all

in front of the pectoral tins. Dorsal tins 2. each armed with a spine;

the first dorsal in front of the ventrals; anul lin wanting; caudal fin

with the lower lobe small or ob.solete, ventral tins inserted posteriorly,

not much before second dorsal. Oviparous. Genera 6 or more;

species about 15; rather small sharks, chiefly of the Atlantic. These

sharks represent a comparatively primitive type, apparently not

descended from any oth(M' existing Sqadll.

n. r.ddy rather elongate, no fold of skin along side of belly; dorsal spines hoth

directed hackwani.
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b. Upper teeth simple, without smaller cusps at base,

c. Teeth alike in both jaws, subquadrate, each witli a nearly horizontal
oblique cutting edge and a point directed outward ..Sfjii(thi.% 23.

cc. Teeth unequal; upper teeth erect, with a single cusp; lower teeth more
or less oblique, iwints directed outward; dorsal spines not hidden.

d. Scales leaf-shaped, with a strong midrib, and sometimes a lateral rib on
each side, attached Ijy a peduncle; dorsal spines strong.

LejiidoHilniis, 24.

del. Scales not leaf-shaped and not pedunclate at l)ase.

(-. Scales not imbricate, each of three or four radiating spinule.s; dorsal

spines strong Deania, 25.

ee. Scales imbricate, each with three or more strong ri])S, eacli ending in

a spine, the nuddle strongest; dorsal spines short Zameus, 26.

bb. Upi^er teeth each witii 1 or 2 small cusps at Ijase on each side.

/. Teeth unequal, upper erect and tricuspid, lower oblique.

Etmoplerus, 27.

Jj. Teetli e(iual, very small, and tricusj)i(l in Ijoth ]ii\VH . Coilroscyllium, 28.

23. SQUALUS Linnseus.

Sijivdnti LiNN.EUS, Syst. Nat., X, 1758, p. 238 {acnnthiax, first species named;
includes all sharks)

.

Squalus Rafinesque, Caratteri di Alcuni Generi, 1810, p. 13 (*/^r^»//((V^saIld vynto;

first restriction of th(^ name Squalus to species with spiracles and without

anal fin).

AranihoHtinun BL\isyiLi,K, Journal de Physique, 1816, p. 263 (acanthias)

.

AcanlJiia^ Risso, Hist. Nat. Eur. :\r('rid.. Ill, 1826, p. 131 {acnntldas).

Ent<jj-i/i-}driis Gill, Proc. Ac. Nat. Sci. Phila., 1862, p. 496 {uyato).

Body rather slender. Mouth little arched, with a long-, straight,

deep, ol)li<(ue g'roove on each .side; no labial fold. Teeth rather small,

all simple, equal in the two jaws, their points so much turned aside

that the inner margin forms the cutting edge. Spiracles rather wide,

just behind the (\ye. Fins moderate!}" developed, the first dorsal larger

than the second, much in advance of the ventral tins, which are behind

the middle of the body, although in advance of the second dorsal.

Dorsal spines strong, not grooved. Tail scarcely bent upward. Small

sharks, abounding in the temperate seas.

{sqi(ah(i<, shark, a word cognate to the Greek yaXt'f.)

25. SQUALUS MITSUKURII Jordan and Snyder, new species.

TSUN(JZA]\IP: (horn shark); TSUNOGE (HORNY I'TSH).

Squalus mllsukura Jordan and Snyder, Check List, 1901, p. 129 ; Misaki,

name onlj-.

Head al)out 41 in body; width of head 1\ in its length; snout 2f,

interorbital space 'l:, width of mouth 2^; tip of snout to mouth 2; &ye,

2| in interorbital space.

Body moderately elongate, tail tapering moderately Ijchind. Head

broad, depressed, flattened above; snout pointed in profile, when viewed

from above angular, tip rather broadly rounded, and upper surface

flattened; eyes rather large, lateral, a little nearer tip of snout than
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first gill-opening; mouth very broad, slightly curved, a deep labial'

fold at each corner; lips thin; teeth moderate, forming a cutting edge i

in each jaw; nostrils rather large, inferior, while nearer eye than tip

of snout they are nearer the latter than mouth; interorbital space is

l)road, very elevated, flattened more or less like upper surface of head.
:i

The spiracles large, directly behind eye. Gill-openings in front of

base of pectoral.

Body everywhere finely roughened.

Origin of first dorsal spine a trifle nearer tip of snout than that of

second dorsal; first dorsal spine is three-fifths height of fin; spine of

second dorsal three-fourths height of fin; pectorals large, smaller thani

head, reach l)eyond base of first dorsal, emarginate behind; ventrals

nearer second dorsal than first; caudal broad, lower lobe rather long.

.

Caudal peduncle rather long, with a pit at base above. Lateral linei

indistinct along side.
j

Color in alcohol gray above, white beneath; upper surface of pec-

torals and ventrals grayish.

Length 28^ inches.

Fig. 3.—Squalus mitsukueii. - '

Type No. 7184, Ichthvological Collections, Leland Stanford Junior

Universit}^ Museum. Locality, Misaki.

Coasts of Japan, generally common from Hokkaido as far south-l

ward as Formosa. Numerous large adults taken at Misaki, one of

them the type, a female. Several embryos were also obtained, part

of them from this specimen. A young example was also ol)tained

from near Aomori in Tsugaru Straits, and another one, probably of

the same species, from Formosa. Specimens are in the Imperial Mu-

seum from Kagoshima, and Boshu in Awa near Misaki. These arc

recorded by Ishikawa" as AcantJiias vulgaris and A. uyatus, but the

two specimens are alike.

(Named for Prof. Kakichi Mitsukuri, who was present with Messrs.

Jordan and Snyder at Misaki, when the type was taken.)

24. LEPIDORHINUS Bonaparte.

ieptdor/iinus Bonaparte, Selach. Tab. Analyt., 1836, p. 9 {srjuamosus)

.

Srymnodon BocAGE and Capello, Proc. Zool. Soc. Lond., 1864, p. 263 (ringnis).

Machephihts Jouiiso's, Proc. Zool. Soc. Lend., 1867, p. 713 {dumerili).

This genus is close to Centrophorus^ differing in the form of the

scales, which are leaf-shaped and pedunculate, with a strong raediai

«Prel. Cat., p. 61.



NO. 132^. ELASMOBRANCHIATE FISHES-JORDAX AXJ) FOWLER. 631

[keel which ends in a point. The single Japane^ species belongs to
the snhgcims Seym nodon, characterized by the presence of three keels
the scale ending- in three points.

'

{kenig^ scale; pi'vi]^ shark.)

26. LEPIDORHINUS FOLIACEUS (Gunther).

Centrophorus foliacem Gunther, Deep Sea Fishes, C'hallen<,a'r, 1SS7, j). 5, n] 11

fig. A (off Enoshima). ^ ' '
• - • >

Head 4f in body; width of head 1^ in its length; snout 8i; intcr-
^orbital space 2; width of mouth 2i; snout to mouth If; space between
|spiracles 3; eye about If in interorbital space.

f
Body rather elongate, tail tapering. Head elongate, depressed,

broad; snout broad, flattened, tip broadly rounded; eyes large, lateral,'

nearer snout than gill-opening; mouth rather small, slightly'curved,'
'with deep labial fold at each corner; lips thin; teeth forming cutting
edges in jaws, those in lower jaw with several small cusps; nostrils
large, inferior, nearer eye than tip of snout, and nearer latter than
mouth; interorbital space broad, flattened. Spiracles large, round,
space between one and one-half in interorbital space. Gill-openings
llow, in front of pectorals.

f

The body covered with large leaf-shaped scales, 3 pointed, keeled in
front and on a pedicle; they are large on trunk, both above and below,
.but especially enlarged, in front of first dorsal.

I
Both dorsals provided with sharp spines, with only the tips exposed;

origin of first dorsal nearer tip of snout than base of second, and a short
distance behind base of pectoral; pectoral short, truncate, less than
two in head; ventrals small, in front of second dorsal, nearer tip of
caudal than tip of snout; caudal four and one-fourth in body. Caudal
-peduncle short, its depth three in interorbital space.

[

Color in alcohol uniform gray brown, edges of nostril and lower
lips blackish.

Length 14^ inches.

Described from a specimoji from Misaki, taken in deep water l)v

K. Aoki.

j^

Deep waters off Japan, known oidy from off' Enoshima and INIisaki

jm Sagami Bay. Our specimen is from near Misaki.

{foUaceus, leaf-like.)

23. DEANIA Jordan and Snyder.

Dcania Jordan and Snyder, Proc. U. S. Nat. Mus., XXV, 1902, p. 80 {eglanfma).

Scales minute, villous, each star-like, and with three or four long
Doints. The skin velvety to the touch. Snout long, flattish. Dorsal
^pines strong. In other regards similar to Centrojyhorus, but the

iquamation quite different.

(Named for Prof. Bashford Dean, of Columbia University, in recog-

iition of his researches in sharks, those of the present genus among
)thers.)
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27. DEANIA EGLANTINA Jordan and Snyder.

Dmnia ajlantina JoiwAX and Hxydkk, Proc. U. S. Nat. Miih., XXV, 1902, ].. SO;

Totomi Bay.

Head H ill length; depth aWout !»r, snout about 2 in hoad; eye 4f

;

2(5 ill snout; 2 in width of snout; 3f in space from tip of snout to

mouth; space l)etween spiracles if in width of snout.

Body rather elongate, slender; scales each with short, ))ush-like

si)incs^ with two small prickles on each side, whole body having- a kind i

of hairy appearance.

Head large, greatly depressed; snout long, depressed, broad; eyesij

large, lateral, anterior margin nearer tip of snout than gill-opening;
.|

skin around eyes more or less loose, free; nostrils large, on lower side I

of snout laterally, about midway betw-een tip of snout and eye; mouth

opening below posterior part of eye, rather l)road; lips moderately,

fleshy; teeth small, compressed, with a small basal cusp; ^.piracies
,

rather large, nearer eye than flrst gill-opening, space between a littlelj

more than length of snout. Gill-openings in front of base of pectoral,
|

largest al)out half eye.

..^^^f^m^^ yT-^^s

a b

Fig. I.—Dkania eui.antina. a. ui>i.cr jaw; \k Iciwri- jaw, <, si-alc (iimcli enlarged.)

Dorsal tins each with a spine, ))ase of first a little behind tip oi

pectoral, rather short, sharply pointed, and projecting little abo\(

skin; second dorsal spine nearly as high as tin, upper half exposed

pectorals about equal to snout; ventrals small, po.sterior, entirely

in front of second dor.sal spine; caudal elongate, lower lobe littkj

produced.

Color in spirits, uniform grayish-brown.

This description from the original type, a young female from Totomi

12 inches in length, dredged by the U. S. Fish Commission steame

{eglcmttjins^ the brier lo.se.)

26. ZAMEUS Jordan and Fo>A'ler, new genus.

Zameuft Jordan and Fowler, new geiuis {'•(juamuluifUK).

Dor.sal tins each with a small, partly concealed spine; no anal tin

mouth wide, little arched; a long, deep, straight, oblique groove oi
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ich side of mouth; teeth of lower jaw oblique, with the points directed

lore or less outward of backward; upper teeth erect, triangular or

imceolate, with a single cusp. No nictitating membrane; spiracles

ride behind the eye; gill-openings narrow; scales not leaf-shaped, nor
edimaculatc, each with a strong median keel and two or more lateral

leels, each of these ending in a spine. In CentropKorxia, the nearest

ialated genus, there is no midrib to the scales, which are nearly

3100th. In Cejitroseymnus the scales are smooth with a depression

t the base. Small sharks, living in deep water.

i {zame, shark, in Japanese.)

28. ZAMEUS SQUAMULOSUS (Giinther).

Centrophurus sqiuuiiulosus (iuNTiiKK, Deep Sea Fis^li, Challenger, 1887, p. .5, ]>]. n,

fig. B; Enoshima.

Snout much i)roduced, mouth nearly midway between lirst gill-

pening and end of snout; laliial fold extends a little wa}' along mar-

ins of mouth; upper lip fringed; distance between nostrils two-fifths

'f length of preoral portion of snout. Scales tricuspid, with a median

eel, and so mimite as to give a velvety appearance to skin. First

orsal small, its l)ase (without spine) shorter than that of second, nearly

ne-sixth of distance between two tins; spines yery small, scarcely

»rojecting beyond skin; pectoral short, with lower angle rounded, not

ifoduced; extremity of ventral tins below end of second dorsal. Uni-

orm deep l)lack. Length, 27 inches. Oti' Inosinia, Japan, Station

32 ((Challenger) in 345 fathoms. (Giinther.)

Coasts of Japan, in rather deep water. Known only from Sagami

ky, about Enoshima (misspelled Inosima by Giinther) and Misaki,

v'here our specimen was taken.

{/i(/Ka?nulosus, with small scales.)

27. ETMOPTERUS Rafine^que.

Etmopterns Rafinesque, Caratteri di Alcnui Generi, 1810, p. 14 {aculeatua)

.

Spinux CvviER, Regne Animal, Isted., 1817, p. 129 {acmithias and spinax)

.

Spiiiax MiJLLEii and Henle, Plagiostomen, 1838, p. 86 (spinax).

Acanthidium Lowe, Proc. Zool. Soc. London, 1839, p. 91 (pusillum).

Mouth little arched. Teeth of lower jaw with the point so much
urned aside that the inner margin of the tooth forms the cutting edge;

ipper teeth erect, each with a long, pointed cusp and 1 or 2 smaller

ines on each side; spiracles wide.

Small sharks of the warm seas, living in deep water, and nearly black

n color.

{erpicxyev^ an aorist from Tt/xroj, to cut; Trrepoy, tin, the original

ype having frayed tins.)

Proc. N. M. vol. xxvi—02 43
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29. ETMOPTERUS LUCIFER Jordan and Snyder.

BOZUZAME (PRIEST SHARK).

Elrnopterm lucifcr Jokdan an<l Snyder, Proc. l^. S. Nat. Mus., XXV, 1902, ].. 71

(Misaki). 1

Head 4^ in length; depth al)out T; snout about 'if in head; 63^6 5|!

in head; 2 in snout; 2-^ in width of snout; 2/r i" -^P'^^^ from tip olj

snout to mouth ; space between spiracles 2i in width of snout. 1

Body moderately elongate, rather robust, with slender caudal

peduncle; scales forming longitudinal stria- above, abruptly anc

sharply separated on sides from lower surface, which is CAcidy rough:

with tine shagreen.

Head large, thick, rather short; snout short, thick, more convej

below than above, also with many pores; eyes moderate, lateral, ante

rior margin midway between tip of snout and spiracle; skin abou

eyes, more or less loose, free, upper eyelid overlapping and forming

a pit in front; nostrils very large, lateral; mouth opening below poste

rior i)ortion of eye, broad; lips rather thin; teeth small, compressed

each of those in upper jaw with two sharp, basal cusps; spiracle

Yn;_ 5._Etmopterus lucifer. a. iipixT jiuv; /-, Iowit jaw.

large, nearer eye than first gill-opening, space between 1\ in siioul

Gill-openings in front of base of pectorals, rather short.

Dorsal fins each with a si)ine, base of first a little before tip of pec

toral, short, sharp, pointed, projecting little above skin; second dorsf

spine not as high as fin, nuich larger, longer than first, the greate

portion exposed, and nearly a third greater than snout; ventrals moc

erate, entirely in front of second dorsal; caudal cUingate, lower lob

little produced.

Color in spirits, dark grayish-])rown, lower margin of caudal

together with marginal portions of all other fins, very pale brown.

Length, 12 inches.

Type No. 6Sm, Ichthyological Collections, Leland Stanford Juniol

University. Locality, Misaki. From the collection of Capt. Alal;

Owston.

Some 30 others of the same species were obtained off Misaki on Ion

lines handled hy Mr. Kumakichi Aoki, assistant to Professor Mitsukur

The pale areas on the side of the belly cover a glandular substanci

said to be luminous in life.

{lux, light; fero, to l)ear; the thickened skin of the belly said to 1

translucent.)
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28. CENTROSCYLLIUM Miiller and Henle.

Ceiiirusci/llium Mullek and Henle, Sy.steiuatisflie Bcs(:lireil)uiig (k-r riaj^ioHtonieii,

1838, p. 191 {fabricii).

Teeth e(|iial in both jaw.s, very .small, straig-lit, pointed, each Avith 1

|or 2 smaller cusps on each side at base; mouth crescent-shaped, with a

jstraight, oblique groove at its angle; spiracles moderate; gill-openings

Irather narrow; dorsal fins small, each with a strong spine; the second

[dorsal entirelv behind the ventrals.

i {Kevrpoy^ spine; (TKvXXiov^ Scylliuiii^ an allied genus, from ffKvXXoo^

[to rend or tear to pieces.)

30. CENTROCYLLIUM RITTERI Jordan and Fowler, new species.

\
>| Head 5^ in length; snout about 8f in head; interorbital space 2;

width of mouth 2; eye about 5; space betAveen spiracles 2^; pectoral

ibout 2.

Body elongate; head ver}- broad and depressed, flattened above;

snout short, very broad, flattened above, rounded; eye large, near

snout; nostrils large, inferior, mid^vay between tip of snout and eye;

Fig. 0.—CENTKOCYJ.I.IVJI kitteri.

mouth distant from tip of snout a space equal to a trifle more than

interorbital width; teeth very sharp, tricuspid, alike both jaws; lips

irather thin, a labial fold at corners of mouth; interorbital space broad,

Igreater than space between spiracles. Spiracles large, superior,

Ibehind eyes.

\
I Bod}^ covered with small, single prickles, scattered, though not pres-

ient on lower surface of snout, small on lower abdominal surface.

-Head with many pores, especially on lower surface of snout.

I

First dorsal spine smaller than second, slightly more than half

I

height of fin; second dorsal spine long, curved, but not quite to tip of

,tin; origin of first dorsal nearer that of second than the tip of snout,

inserted w^ell behind pectoral; second dorsal nearer first dorsal than

tip of caudal, tip of fin anteriorly not extending for more than half

tthe space between its base and origin of upper caudal lobe; pectoral

ifins broad, short, about equal to width of snout in front of eyes; ven-

|trals small and entireh^ in front of second dorsal; caudal moderate,

less than space between two dorsal spines. Caudal peduncle long,

irather slender, thick, flattened above and below. Lateral line with

:

pores, rather far apart, running superiorly in front and along sides.
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Color, uniform dark gray-brown, blackish below, in front, tins all

more or less broadly cdo-ed with whitish. Length 16i inches.

Type No. 7185, Ichthyological Collections, Leland Stanford Junior

University Museum. Locality, Misaki.

This species is known to us from 2 examples obtained at Misaki.il

It differs from ('<'ntr(),^rijUlum fahrlcii, t\\Qon\\ oihev species of thel

oenus, in having the caudal peduncle much longer and more slender,'

and in the shorter pectorals, which do not reach to below the first':

dorsal.
j

(It is named for Dr. William Emerson Ritter, of the University of.!

California, in recognition of his excellent work on the Tunicates andi

Enteropneustaiis of the Pacilic Ocean.)

Family XIV. DALATIID^.

SCYMNOID SHARKS.

Sharks with no anal tin and with two dorsal tins, each without spine;

gill-openings small, entirely in advance of pectorals; mouth l)ut little

arched; a long, deep, straight, oblique groove on each side; spiracles

present. Oviparous, the eggs without horny case (at least in Sotnnw-

ms). Vertel)rie cyclospondylous. The absence of dorsal spine chiefly

distinguishes this family from the Squalidx^ of which these are some^i

what degenerate allies. Sharks mostly of the North Atlantic, some ol

them I'eaching a large size.

a. Dalatiin.e: First dorsal well l^ehind ventrals; upper teeth small, pointed, lowei

much larger, triangular Dalatias, 29.

na. Somxiosin.e: First dorsal much in advance of ventrals.

h. Ui)per teeth narrow; lower quadrate with a horizontal edge ending in a

point directed outward; body very robust, fins very small, dorsals aboul

equal; skin moderately rough Somniosus, 30.

29. DALATIAS Rafinesque.

Dalatias Rafinesque, Caratteri di Alcuni Generi, 1810, p. 13 {»parophagxis,

description very incorrect)

.

Scymnm Cuvier, Regne Animal, 1st ed., 1817, p. 130 {lichia; preoccupied in

insects).

Scymnorhinuii Bonapakte, Cat. Pesci. Europ., 1836, p. 16 {lichia).

Mouth transverse, a deep straight groove at each angle. Teeth in

jaws close set, the upper small, pointed; the lower much larger, dilated,

erect, triangular, not very numerous. Skin uniformly covered with

minute scales. Two short dorsal tins, without spine, the tirst at a

considerable distance from the ventrals; no anal fin. No membrana
nictitans. Si)iracles wide. Gill-openings narrow. .

(Gunther.)

(cJaAocr, torch, the name unexplained.)
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31. DALATIAS LICHA ( Bonnaterre).

YOROIZAME (ARMOR SHARK).

SrjuaJens lirhac Bonnaterre, Encycl. Iclith., 1788, p. 12 (after La Lidio ou

Gatto, Eroussonet, Mem. Ac. Sci., 1788, p. 677; "Le Caj) Bn'toii," in south-

ern France).

Scipnnorhimis licha Garman, Deep Sea Fishes, 1899, p. 31.

Sq^laltls americmms Gmelin, Syst. Nat., 1788, p. 1503 (after Broussonet, "Cap
Breton" being assumed to be in Nova Scotia).

Acanthorhinus amcrlcanus Blainville, Fauna Fran^aise, 1828, p. 63, pi. xv, fig. 2.

Squahis nicieenm Risso, Ichth. Nice, 1810, jj. 43, pi. iv, fig. 6; Nice.

Dalatim .yxiropjidgus Rafinesque, Caratteri di Alcuni Generi, 1810, p. 13;

Palermo (description very incorrect, but certainly referring to this species).

Scymnu}^ Jidda CrviER, Regne Animal, 1st ed., 1817.

—

Dumeril Elasmobrauches,

1870, p. 452; Mediterranean.

—

Gunther, Cat. Fish, YIII, 1870, p. 426; Nice;

Madeira (and of writers generally).

Dahdin.'i lichia Gray, Chondropt., 1851, p. 75.

Snout rather projecting, anterior edge of mouth before front of eye;

teeth of upper jaw narrow, lanceolate, close-set; lower teeth triangu-

lar, margins somewhat convex and slightly serrate. Skin covered

with a shagreen of line, sharp, close-set spinous scales. First dorsal

inserted nearer pectorals, than ventrals by a distance equal to length

of pectoral; second dorsal a little before posterior end of base of ven-

trals; distance from second dorsal to beginning of caudal, 2i in distance

between dorsals. Color black. Length 650 mm. (25i inches).

This incomplete description is from a stuffed specimen '^ in the

Imperial Museum in Tokyo, The specimen, l)oing hastily compared

with Midler and Henle's figure, showed no evid(Mit difference, though

its relations may appear on close examination.

Mediterranean Sea and neighboring waters, and, as above recorded,

once taken in Japan.

{licha, the meaning of the name unexplained.)

30. SOMNIOSUS Le Sueur.

Somniosus Le Sueur, Jour. Ac. Nat. Sci. I'hila., 1818, I, p. 222 {hrenphma=

microceplialus).

Leiodon Wood, Proc. Bost. Soc. Nat. Hist., IT, 1847, j). 174 (,'rhin<ilitm= m!cro-

ce])hahis).

Lsemcmjus Mullkr and Henle, Plagiostomen, 1838, ]>. 93 {ht,rralh = mirro-

ceplinlns).

Bhino>ici/nm>(>< (\\Lh, Proc. Ac. Nat. Sci. Phila., 1864, p. 264 [rostraIm).

Body thick and clumsy; mouth transverse, little arched, with a deep,

straight groove running backward from its angle; nostrils near the

extremity of the snout; jaw feeble; teeth in upper jaw small, narrow,

conical; lower teeth numerous, in two or more series, the point so

«The name licha, of the same date as americanm, is nnich less inappropriate.

''Ishikawa, Prel. Cat, p. 61, as Sri/wnus lichia.
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much turned aside that the inner margin forms a cutting edge, which

is entire; spiracles moderate; no nictitating membrane; gill-openings

narrow; fins all very small, the ventrals between the dorsal lins; skin

uniformly covered with minute tubercles. Tail short, much bent

upward. Eggs large, soft, globular, without shell, dropped in the

ooze on the sea bottom. Species of the northern seas.

{som n ios us, sleepy
.

)

32. SOMNIOSUS MICROCEPHALUS Bloch and Schneider.

iScjualus mirrocepJidluH Bloch and Sciineidei:, Syst. Ichtli., 1801, p. 135, northern

seas.

Somniosus rnicrocephdhin JonDAN and Evermann, Fish Nortli and ^Middle Anier.,

I, 1896, p. 57.

S()mmos^^s brevipivmi Le Sueur, Jour. Ac. Nat. Rci. Phila., I, 1818, j). 122; Massa-

chxisetts.

Sq/mnuK hrevipmna Storer, Fishes Mass., 1867, p. 2;]5.

Squalus borealis Scoresby, Arct. Reg., I, 1820, p. 588, pi. xv, figs. 3 and 4; Arctic

Ocean.

Litrnargus borenlisXiiiiiTUiEB., Cat. Fish., VIII, 1870, p. 426.

Squalus glacicdiH Faber, Fische IsL, 1829, p. 23; Iceland.

Sqnalus norve(jiannsBL,Ai^yiLi.v:, Fauna Fran(;aise, 1828, p. 61; Norway.

Leiodo7i erkinafum^Vocm, Proc. Best. Sac. Nat. Hist., II, 1847, p. 174. Massa-

chusetts. J^;

Body robust, rapidly tapering behind; greatest depth little more

than one-Hfth length; head somewhat less; mouth moderate, upper

jaw Avith 5 rows of small, sharp teeth, which are incurved, lancet-

shaped; lower jaw wntli 2 rows of broad, ((uadrangular teeth, divided

in their centers by perpendicular ridge, directed outward, about 26

teeth on each side; fins small, first dorsal about as large as ventrals,

largiu- than second dorsal; pectorals short, caudal short, l)luntish.

Ijcngth al)out 2.5 feet. Arctic seas south to Cape Cod, Oregon, France,

and Japan.

A huge, clumsy shark, not rare northward; an enemy to the whales,

biting out Lirge masses of Hesh from their l)odies.

The only Japanese record is that of a large example, seen by Jordan

and Snyder in the market of Tok3'o, in June, 1900. Specimens from

the Pacific have never been compared with those from the Atlantic,

and may Ix'long to different species. ,

(/tu/cpo?, small; KecbaXy^ head.)

Family XV. PRISTIOPHORID^.

SAW SHARKS.

Body elongate, covered with fine, smoothish scales, forming shagreen;

snout produced in a long, flat blade, with sharp teeth on each side pro-

jecting at right angles, these of unecpial lengths; a pair of barbels on
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lower part of snout near its middle; teeth small, close-set, each with

I sharp cusp on a l)road base; nostrils inferior, with conspicuous valves;

?3^es large, no nictitating- membrane; spiracles large; pectorals rather

arge, distant from head ; first dorsal in front of ventrals; second dorsal

arge; no dorsal spine; no anal tin; gill-openings moderate, all before

pectoral; lower caudal lobe narrow. Species few; found from Japan

to Australia, resembling the sawfishes {Pristididse) of the New World,

but smaller in size and ditferent in details of structure.

31. PRISTIOPHORUS Muller and Henle.

PrhtiophormMvu.vMawl Henle, Plagiostonu-n, 18o8, p. 07 {cirratus).

;

Characters of the genus included above.

{npiffTic;, saw; (j>opeoj. to bear.)

33. PRISTIOPHORUS JAPONICUS Giinther.

XOKOGIRIZAME (SAW SHARK); HOKABUKA (HALBERD SHARK);
DAIGIRIZAME (SAW SHARK).

Fridiopltorus cirratii.'^ScJiLEGm., Fauna Japonica, Poiss., 1847, p. 105, pi. cxxxvii;

Nagasaki.—Richardson, Ich. China, 1846, p. 317.—Bleekek, Nieuwe Nalez-

ing, Ichth. Jap., 1854, p. 128; Nagasaki (not of Latham, 1794).

PristinpJinrns japonicus Gunther, Cat. Fish, VIII, 1870, p. 43; .Japan. —Ishi-

KAWA, Prel. Cat., 1897, p. 61; Sagami Bay.

Head a trifle less than 3 in bod}-; tip of snout to eye 3i in head;

greatest width of head 4| in its length; interorbital space 8f in head;

spiracle 2| in interorbital space; eye If; pectoral 3 in head; height of

first dorsal 4i; caudal 2^.

Body elongate, moderately thick. Head small, except for elongate

depressed snout, or saw, greatly depressed and flattened, both above

and below; saw rather broad, thin, becoming narrow at tip. truncately

rounded; in each margin of saw a series of sharp teeth of uneven size,

the larger with one, two, or three smaller between; on lower marginal

surface of snout a single series of small, backwardly hooked teeth,

each at some distance apart; in lower surface of saw, near edges,

a pair of flattened tentacles about equal in length to width of head in

front of eyes; teeth on edge of saw become smaller posteriorly and

extend halfway in space between e,ye and first gill-opening; mouth

broadly ol)tuse l)elow posterior part and behind eye; teeth small,

pointed, in many rows in jaws; no.strils area trifle closer together than

corners of mouth, nearer latter than tentacles, or about in last third

of space between; interorliital space more or less flattened, though

there are slight supraocular ridges; eye elongate, lateral, placed less

than its diameter posterior to no.strils. Spiracles very large, half the

eye, placed directly behind its posterior margin. Gill-openings mod-

erate, in front of base of pectoral.

Entire bodv finely roughened.
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Origin of first dorsal nearer tip of caudal than tip of saw, nearer

origin of ventral than that of pectoral, nearer posterior margin of eye

than second dorsal ; two dorsals are similar, of about equal size, second

with posterior part of its base midway between first dorsal and tip of

caudal; pectorals large, broad, blunt, rounded, nearer origin of second

dorsal than tip of saw; ventrals behind Mrst dorsal and nearer origin i

of second dorsal than that of pectorals; caudal not ver}' broad, upper

lobe much l)roader than lower, whole fin a little more than space between

dorsals. Caudal peduncle rather long, thick, flattened above and below,

'

its least depth one and one-half in interorbital space. A lateral keel r

along each side of t,dl from ventrals to caudal inferiorly. No pores

in lateral line.

Color, pale graj^-brown above; 'below, whitish.

Length, 40:^ inches.

This description from a large example from Aomori.
i

Coasts of Japan; our specimens from Aomori and Nagasaki, theij

latter received from Mr. Yahiro. A specimen is in the museum of

Aomori, taken at Ajigasawa on the Japanese Sea.

The teeth are placed somewhat diflerently from those represented

in Schlegel's figure, but the species is doubtless the same.
i

Family XVI. SQUATINID^F:.
\

ANGEL SHARKS.

Ray-like sharks. Body depressed and flat, the snout obtuse, the ,

mouth anterior; teeth conical, pointed, distant; pectoral fins very

large, expanded in the plane of the body, but not adherent to the side

of the head, l>eing deeply notched at the l)ase; ventral fins very large;

dorsal fins 2, small, subequal, on the tail behind the ventrals; no anal i

fin; caudal small; gill-openings wide, parti}' inferior, partly hidden

by the l)ase of the pectoral; spiracles wide, crescent-shaped behind

the eyes; nostrils on the front margin of the snout, with skinny flaps;

males with small prehensile appendages; vertebra^ tectospondylous.

A single genus among living forms, with ])ut one species certainly

known; a small shark of singular appearance, found in most warm i

seas. In appearance, as in structure, this family is strictly interme-

diate between the sharks and the rays. Its nearest living allies are

probably the Dalatiidae.

32. SQUATINA Dumeril.

ANGEL FISHES.

Squnlina'Dvmmu., Zool. Analyt., 1808, p. 102 {angdus—squalina).

Rhina Rafinesijuk, C'aratteri Aleuni Nuovi Generi, 1810, p. 14 {tt(jiiatina).

Rh'mii Klein, in Aucuste Dumeril, Elasmobranches, 1870, p. 464 {fn/ivitina).

Characters of the genus included above.
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, {squatina^ the ancient name, akin to the English words "skate"
and "squat.")

34. SQUATINA JAPONICA Bleeker.

TEGAIZAME (CAN0PY-8HARK) ; KASUZAME (CHAFF RHARK);
KOROZAME.

Squnlina vulgaris 8chlegel, Fauna Japoiiica, Poiss., ]sr)0, p. 305, pL cxxxvi;
Naga.saki (not of Risso).

Squatina japonica Bleeker, Act. Soc. Sci. Indo. NeerL, 1857, III, Japan, IV, p.

40; Nagasaki.

Rhina squatina Ishikawa, Prel. Cat., 1S97, p. 61, Tokyo (not of Linnaeus).

Head 5 in length; space between spiracles 1^ in head; interori)ital

space, 2i; eye 3f in interorbital space.

Body broad, flattened, width of disk equal to one and five-eighths

total length. Head very broad, flattened, its length a trifle more
than two-thirds its width; snout very broad, short, obtuse, projecting

very slightly beyond mandible; eyes small, a little closer together

than spiracles, directed upward; snout well separated from mouth
below b}^ a deep furrow; jaws with about three rows of sharp, pointed

teeth, upper projecting slightly bej^ond mandible; lips rather broad, a

flap at the corner of mouth; inferior margin of head with a narrow,

thin flap; nostrils closer together than eyes, on edge of snout in front;

interorbital space broad, concave, this concavity extending to poste-

rior part of head. Spiracles less than ej^e, and about diameter of

latter distant. Gill-openings very large, septa with broad dermal

lamina? crowded together before base of pectoral.

Above rough, especially along edges of dorsal and caudal; down
middle of back a series of small, sharp tubercles; a number of small

tubercles over eye between nostrils al)ove; lower surface of Ijody per-

fectly smooth, with exception of anterior ])orders of pectorals and

ventrals and lower surface of tail.

Dorsals small, of about equal size, first just behind tips of ventrals,

second a])out midway between origin of first and origin of upper

caudal lobe. Pectorals with length of base about one-half of length

of anterior margin, the latter not equal to breadth of head; ventrals

from their origin to tip behind, shorter than anterior edge of pectoral;

caudal about half head; tail broad at first, then tapering, its width in

front not equal to space between outer edges of spiracles.

Color in alcohol gray-brown above, marked with very luuiierous,

small, dark spots, so that lighter color between forms a reticulated

network; toward edges of fins spots ])ocome smaller and crowded;

dorsals and caudal with a few, indistinct, dark spots; lower surface of

body creamy; outer edges of pectorals, deep gray-])rown, blackish

posteriorly, also some blown spots about liases of former, on breast,

throat, a large blotch before the vent, and two streaks down tail.
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This description is from specimens obtained at Kobe and Nagasaki,

where it is abundant.

Coasts of Japan, conmion southward.

Dumeril unites the Japanese species with the European Squatina

aculeata^ while Dr. (iiinther unites l)oth witli Squatina Mjnathia. The
several species of tiiis genus, if really distinct, have 3'et to be defined.

Order IV. BATOIDEI.

THE RAYS.

Gill-openings inferior, slit-like, 5 in number; spiracles present; no

anal fin; dorsal fins, if present, inserted on the tail; body typically

disk-like, broad, and fiat, the margin of the disk being formed by the

expanded pectorals; tail comparatively slender, the caudal fin small or

w^anting. Vertebrae cyclospondylous. With the exception of the

Raj!(l;i\ most or all of the ravs are ovoviviparous.

{fSdrog^ a ray; eidog^ likeness.)

a. Sarcura. Tail comiiaratively tliick, with 2 dorsal.s and a caudal fin; no serrated

caudal spine.

h. Snout not saw-like.

c. Electric organs absent; skin not perfectly smooth.

d. Species ovoviviparous; young developed within body of parent; disk pass-

ing gradually into long, stout tail; pectorals not extending to snout.

RlIINOBATID.E, XVII.
(hi. Species oviparous; eggs deposited in quadrangular, leathery egg cases,

with a projection at each corner; disk abruptly contracted at base of tail;

pectorals extending to snout Rajid.e, XVIII.

cc. Electric organs present; a structure composed of honeycomb-like tulles

between pectoral fins and head; skin perfectlj' smooth

.

Narcobatid^, XIX.
aa. Masticura. Ta:il comparatively slender; dorsal fin single or wanting; back of

tail usually with a serrated spine.

e. Pectoral fins uninterrupted, confluent arotmd snout; teeth small.

DASYATIDiE, XX.
ee. Pectoral fins interrupted, one portion forming detaclied appendages on

the snout ("cephalic fins").

f. Teeth very large, flat, tessallated, tew in number.. Myliobatid^, XXI.

ff. Teeth numerous, very small, flat or tubercular; size of body enormous;

cephalic fins conspicuous, resembhng horns Mobulid.e, XXII.

Fanidy XVII. KHllSOBATID^.

GUITAR-FISHES.

Shark-like rays. Trunk gradually passing into the long and strong

tail, which is provided with 2 well developed dor.sal fins, a caudal fin

and a conspicuous dermal fold on each side; disk not very broad, the

rayed portion of the pectoral fins not being continued to the snout; no

con.spicuous spines, the skin being nearly smooth, or with warty tuber-

cles; no electric organs. Warm seas; distinguished from the j^c/;'/^/.*
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jhielly by the fact that the eggs are hatched within the body. The
ypical species are also much more elongated in form.

'. First dorsal opposite to ventrals; caudal with lower lobe well developed.

/(. Snout short and rounded, not much longer than interorbital \vidth...7,'////«(, 33.

IllI. Snout narrow, produced and pointed, its length much greater than interor-

bital width RkijnchoJxdm, 34.

II. First dorsal much behind ventrals; anterior nasal valves not confluent; disk sub-

triangular or rlioml)ic; snout more or less produced; skin covered with fine

shagreen, usually with somewhat larger s]iines on the ba(;k of tail.

RIi'iikiIkiIiix^ .'J5.

88. RHINA Bloch and Schneider.

Rhina Bloch and Schneider, Syst. Ichth., 1801, p. 352 {ancydoslomux; not of

Aristotle and Klein, who, before Linnajus, used the name for Squutina).

Rhamphobatis Gill, Am. Lye. Nat. Hist. N. Y., 1861, p. 408 {am-tidostonmn)

.

Bod}' depressed, the snout very broad and obtuse, its length not

nuch greater than interorbital width, its anterior outline semicircular;

jack with large tubercles. Pectoral fins with the anterior margin free,

lot extending to the head. Gill-openings narrow, inferior, below the

lase of the pectoral. Spiracles wide behind the eye. No nictitating

Tieml)rane. Nostrils inferior; oblique, wide slits. Teeth, obtuse,

rraiuilar, the dental surfaces of the jaws undulate. First dorsal oppo-

ite ventrals; lower caudal lobe well developed.

(pivy, a shark.)

35. RHINA ANCYLOSTOMA Bloch and Schneider.

Rhina anci/Io.stoinu.'< Bloch and Schneidek, Syst. Ichth., 1801, p. 352, pi. lxxii;

Coromandel.

—

Richardson, Ichth. Chin., 1846, p. 195; Canton, and of numer-

ous authors.

RhampJiohatlfi ancuclodomuii Gill, Am. L5'c. Nat. Hist., N. Y., 1861, \i. 408.

—

DuMERiL, Elasmobranches, 1870, p. 482 (after Bleeker).

Rhyncobatu.'^ ancijcliMomuii Gf'XTHER, Cat. Fish, VIII, 1870, p. 440; ]\Iadras, China,

Seychelles, Pinang.

—

Day, Fishes of British India, I, 1889, \). 41.

' Snout very broad, obtuse, with semicircular outline; large, com-

pressed tubercles form longitudinal ridges, one on each side of upper

part of head, one on median line of trunli; an incomplete series of

smaller tubercles round front margin of eye and below spiracle; two

short series of small tubercles on each side of trunk may be regarded

as continuations of those on head; teeth 77-75, twentj-two vertical

rows in center of upper and twenty-seven in center of lower jaw, sur-

face deeply undulated, with one large median and a smaller lateral

slevation on the lower jaw, and with corresponding emarginations in

upper; the teeth are largest on sununit of each elevation, and all are

obtusely rounded with several longitudinal ridges across each. Color

iull brown, lighter beneath; bod}^ and sometimes fins, covered with

whitish s])ots; occasionallv some toi'tuous l)lack liiu>s. ((xunther.

Day.)
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East Indies; a single specimen was obtained at Kinkwazan, an island

off Matsushinia Bay, in September, 1900, by Professor Mitsukuri,

(<^^'j/ct;/\ob, undulate; oroyun', mouth.)

34. RHYNCHOBATUS Mliller and Henle.

Rhynchohatus Mxii^hER and Henle, Plagiostoiuen, 188S, p. Ill (L-rrix.)

This genus differs from jRhina chieflj^ in the form of the snout, which

is produced and pointed as usual in Rhinobattis. The tubercles on the

back are arranged much as in Ehma, but are very small.

(pvyx^s^ snout; ftatog^ skate.)

36. RHYNCHOBATUS DJIDDENSIS (ForskSl). I
TONGARI (SHARP-POINTED RAY); KOTAINOZU; SAKATAZAME; KASUKA;

SUKINOSAKI (PLOW-POINT); SAKAFUTE; SUKINOSAZAKI.

Raja djidden^-h Forskal, Descr. Anim., II, 1775, p. 15, figs. 1, 2; Djidda, Red

Sea.

lihynchobatus djeddensis Gunther, Cat. Fish, VIII, 1870, p. 441; Red Sea, Zanzi-

bar, Seychelles, Sumatra, India.
]

Rhinobatus Isevis Bloch and Schneider, Syst. Ichth., 1801, p. 354, pi. lxxi; Coro-'

mandel.

—

Schlegel, Fauna Japoniea, Poiss., 1850, p. 306, pi. cxxxix;

Nagasaki, in open sea.

Rhyncobatus la'vis DiniERih, Elasmobranches, 1870, p. 484; Malabar, Pondicherry.

RJiyncobatuH duhamdi Blainville, Fauna Fran^aise, 1828, p. 48 (after Duhamel).

Snout elongated, distance between mouth and end of snout equal*

one-fourth to one-tifth of entire length, excluding caudal fin, shortest

in adults; eyes rather large; teeth oval, wider than broad, with a hori-

zontal cusp across center of each, 40- 42—40- 42, twenty to twenty-five

vertical rows across the middle of jaws, and dental plate with a cen-i

tral, and a smaller lateral elevation; corresponding emarginations exist

in upper jaw. Spiracle close behind eye. Scales minute, of irregulai

shapes and sizes, keeled; a niuuber of tubercles, directed l)ackward,

exist in rows in some parts of body; a supraorbital row extends from

anterior margin of orbit round its upper edge to above spiracle; a

second passes from a central point ))etween termination of last twc

and proceeds along ])ack to base of first dorsal, tubercles on it much

farther apart than in other lines; from slightly l)ehind beginning ol

dorsal line of spines, a short, div^erging row on either side, also a row

on shoulder, and two or three spines on scapula. Second dorsal begins

opposite extremity of first dorsal; smaller than latter fin; its shape

the same. Lateral keel begins a little above termination of ventrals.

In color, immature specimens dull-gray above, whitish, sometimes

tinged with red beneath; a dark or black band on the upper eyelid,

and a dark spot beneath on either side of snout; also usually, but not

invariably, a black spot at root of pectoral, which may have several

small white ones aroiuid it; ])ody, and sometimes pectoral fin, spotted
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ivith whitish, or light gray; iris golden; adult of a dull gray above
,nd lighter on abdomen. (Day).

East Indies, north to Japan; seen by Jordan and Snydcu- at Ononiicrhi,

Jiroshima, Tsuruga, and Hakata.

j

A large ray, measuring 4 feet.

I

We have half of the head and a poi'tion of the disk of a large cxam-
i)le from Tsuruga. There is a small black spot on each side of the

|noiit at tip; two blackish spots over the eye, and another at base of

)ectoral, with a couple of light spots near it.

: (Named for Djidda in Arabia.)

85. RHINQBATUS Bloch and Schneider.

A'/a«o6f//«.s> Bloch and Schneider, Kyst. Ichth., 1801, p. 353 {rhinobalus)

.

Lciobatus Rafinesque, Caratteri Alcuni Generi, 1810, p. 16 {panduraius)

.

Syrrhma Muller and Henle, Plawiostomen, 1838, p. 113 {colnm)iw).

( llaucoslerjm Bonaparte, Catologo Metodico, 1846, p. 14 (rhinobaina)

.

Body depressed, gradually passing into the tail. Cranial cartillage

)roduced into a long rostral process, the space between the process and

he pectoral tin being tilled ])y membrane; spiracles wide, behind the

?ye; nostrils oblique, wide; anterior valves not confluent; teeth obtuse,

vith an indistinct, transverse ridge. Dorsal tins without spine; both

"ar behind the ventral tins; caudal tin without lower lobe. Claspers

slender and pointed. Species numerous in warm seas, var3ang con-

'dderably as to the form of the snout; those with the snout shortened

md the nasal valves broader, constituting the subgenus LeioJxitus^

[Syrrhwa), to which the Japanese species belong.

{pivr/^ a shark; ^drog^ a skate.)

(. Leiobatus. Anterior nasal valve continued toward median line.

6. Anterior nasal valve slightly continued toward median line by a short fold, far

from meeting its fellow of other side; snout produced; dorsal tubercles obso-

lete; color uniform brown; young with brown spots sddeijeli, 37.

bh. Anterior nasal valve continued toward median line, nearly meeting its fellow

of other side; snout moderately produced; back with a median series of very

small tubercles; back with dark rings pulijophthalmus, 38.

37. RHINOBATUS SCHLEGEL Muller and Henle.

SAKATAZAME (SKATE-SHARK).

Rhinohntus schlegeli MIjller and Henle, Plagiostomen, 1838, p. 123, pi. xlii;

Nagasaki.

—

Schlegel, Fauna Japonica, 1850, p. 207; Nagasaki.

—

Richard-

son, Ichth., China, 1846, p. 95; Nagasaki.

—

Bleeker, Act. Sci. Xeerl., Ill,

1857, Japan, p. 41.—Gunther, Cat. Fish, VIII, 1870, p. 445; Japan, For-

mosa.—Dumeril, Elasmobranches, 1870, p. 497.

—

Ishikawa, Prel. Cat.,

1897, p. 30; Boshu.—Steindachner, Reise Aurora, 1898, p. 225; Kobe.

—

Jordan and Snyder, Proc. U. S. Nat. Mus., 1900, p. 337; Tokyo.

Tip of snout to spiracle 4f in length; width of disk 3| in body; space

aetween spiracles 4^ in space between tip of snout and spiracle; inter-
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orbital space 3i; width across body at origin of ventrals If; width of

mouth 3|; spaco l)otwoen nostrils 7 in snout; eye 7.

Body elongate and greatly depressed. Head and disk broadly

exi)anded, width of latter a])Out two-thirds its length; snout triangu-

lar, long, nsirrow, its tip narrowly rounded; eyes rather small; mouth

small, below posterior margin of eye, almost straight across; teeth

small, pavement-like; nostrils large, each inclined obliquely toward

mouth, and space between two-thirds length of either; interorbitaht

space flat, a supraocular ridge at each side above eye. Spiracles.-

large, and very near posterior margin of eye. Gill-opening small. |

Body very finely roughened on upper surface, more or less smooth

below, with a very obsolete trace of a median keel down l)uck of;

slightly' enlarged denticles.

Dorsals rather large, second only a trifle smaller than first; first-

dorsal nearer second than origin of ventral; second dorsal nearer first-

tlian end of tail; pectorals very broad, forming greatest width of disk

at its posterior third; origin of ventrals nearly midway between front

of eye and origin of second dorsal. Caudal broad, depressed, its

length two in snout. Sides of tail each with a strong, lateral keel

below.

Color in alcohol, light brown above, below whitish; young speci-

mens are marked with little bunches of blackish brown spots.

Length, 27i inches.

Described from a male specimen.

Coasts of Japan; not unconmion. This species was seen at Tokyo,

Wakanoura, Onomichi, Hakata, and Nagasaki. We have specimens

i

from Hiroshima, Hakata. Nagasaki, and AVakanoura; also one from

Tokyo, taken by K. Otaki. In this latter specimen, the lower surface

of the snout is dark brown.

(Named for Professor Schlegel.)

38. RHINOBATUS POLYOPHTHALMUS Bleeker.

MhinohatKx jxjIi/opJttJuthnu.s Bleeker, Nieuwe Nalezin^, 1854, Japan, ]>. 129;

Nagasaki; Nat. Tyd. Ned., Ind., VI, 1854, p. 423; Act. 80c. Sci. Indo.

Neerl., Ill, 1857, Japan, IV, pi. iv.

Rlimohahm columnx Steindachner, Reise Aurora, 1898, p. 225; Ko))e (not of

Bonaparte )

.

Head 4.i in length; snout 6^ in head; eye 5 in snout; width of disk

2f in its length. Snout acute, processes of rostrum not distinct;

nares more than their length, distant, continued below till narrowly

separate; nasal flap frmged; li})S without sulcation above, continu-

ous l)elow; mouth .scarcely undulated, remote from margin of disk.

Spiracle close to eye. Orbital ridge armed in front with some spines;

lower surface of rostrum smooth; scales very small, 40 small spines

down ((Miter of back in front of first dorsal. Dorsals subequal,

scarcely emarginate, much higher than length of their bases, and
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about double their length distant; pectoral broadlj^ rounded; ventrals

subrhomboid anteriorly, and obtusely rounded, acute behind; above,
yellowish-o-reen, with oblong and rounded rings of olive-violet, fre-

quenth^ interrupted with numerous spots; below, whitish.

Nagasaki. (Bleeker.)

Length, 312 mm.
Coasts of Japan. This species was seen by the senior author at

I Wakanoura, Hiroshima, Hakata, and Nagasaki. It may be identical,

as Dumeril indicates, with H. annulatus Smith, from the Cape of

Good Hope, but this should not be admitted without comparison of

specimens. According to Steindachner, it is the young of the East
Indian Mhlnohafus n>J>i)n)ix Bonaparte.

[rtoKvg^ many; o(/)6aX./.i65^ eve.)

Family XVIII. RAJIDyE.

SKATES.

Disk broad, rhom]:)ic. the skin more or less roughened with spines

or prickles; tail stout, rather long, with a longitudinal fold on each

side; usually 2 dorsal tins and sometimes a caudal lin present, all on

the tail; pectoral tins extending to the snout; ventrals large; no ser-

rated spine on the tail; no electric organs. Oviparous, the eggs being

laid in large, leather}'^ egg cases, 4-angled, with 2 long, tubular '""horns"

at each end. Found in all cool seas, some of the species in deep water.

a. Caudal lin well developed; ventral fins seixirate; pectoral fins confluent around

snout - Discobatus, 36.

aa. Caudal fin rudimentary or absent; pectorals not confluent around the snout;

ventrals deeply notched - Rtij^', 37.

36. DISCOBATUS Garnian.

Platijrhlnd Mullku and Henle, Pla^iostomen, IS.'JS, p. 125 {aiiienxh, name ])re-

occupied )

.

Discobatus Garman, Proc. U.S.Nat. Mus., 1880, p. 522 (sinensis).

Disk rhoml)ic, the snout rounded in front; tail very distinct, with a

fold on either side, and w4th two dorsals and a well-developed caudal.

Body rough, with spines above. Pectoral fins united in front, form-

ing fore part of snout. Ventral tins separate.

39. DISCOBATUS SINENSIS (Bloch and Schneider).

UCHIWAZAME (FAN-FISH ).

Raie chinoisc Lacepede, Hist. Nat. Poiss., I, pp. 34, 157, pi. ii, fig. 2 (from a

Chinese painting).

Rhina sinensis Bloch and Schneider, Syst. Ichth., 1801, p. 352 (after Lacepede).

Platyrhina .nnensis Muller and Hexle, Plagiostomen, 1838, p. 125, \i\. xlhi;

Nagasaki (on a figure of Burger) .—Sen legel, Fauna Japonica, 1850, p. 307

(no description).—Dumeril, Elasmobranches, 1870, p. 57G; Cochin Chi*^a.—

GtJNTHER, Cat. Fish., VIII, 1870, p. 471; China,
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Snout 71 in head; space between spiracles If in snout; space between

nostrils -ii in snout; Qy^ 7 in snout.

Di.sk very broad, much bi'oader than long-. Head orcatly flattened;

snout confluent with pectorals; ej'cs small; mouth nearly' straig-ht, and

not quite as wide as space between outer margins of e3"es; teeth

numerous, small, and flattened, or molar-like; nostrils laroe, ol)lique

toward mouth, and cither equal to space ])etween; interor])ital space

flattened, even a trifle concave, and a supraoral ridge on each side,

somewhat l)r()ad; spiracles directl.y l)chind eye, and rather round and

deep. Gill-openings small.

Upper surface of body very rough with small i)rickles; a median

series of small bucklers from behind the head to first dorsal, and

between the latter and second dorsal; several small bucklers over eye

in front, and over the spiracles; several bucklers on each side of the

body near the base of pectoral; lower surface of the body vei-y flnely

roughened.

Dorsals small and posterior on tail, alike in shape, and posterior a

littl(> larger; origin of first dorsal nearer that of ventrals than tip of

caudal; second dorsal a short distance from first, its origin a little

nearer tip of ventral than tip of caudal; pectorals very broad, and

with snout form a very blunt angle in front; space between ventrals

below greater than snout; caudal equal to snout and eye. Sides of^

tail below, with a fold on each side, running" from ventrals to caudal

Caudal peduncle very short.

Color in alcohol muddy brown above, white l)elow; bucklers ove

eyes, and spiracles, together with those on sides, and the first four of

the median row, cream white.

Length 20| inches.

This description from an example taken at Hiroshima.

Coasts of Japan and China; not rare. We have specimens obtained

at Wakanoura and Hiroshima.

{sinensis^ Chinese.)

37. RAJA Linnaeus.

Raja LINN.EUS, Syst. Nat., 10th ed., 1758, p. 231 {hatis).

Dlpturus Rafinesqite, Caratteri Alcnni Generi, 1810, p. 16 {hatis).

Platopteruti Rafinesuue, Analyse de la Natui'e, 1S15, p. 93 (hatis).

Dasyhatus Blainville, Journ. Phys., 1816, p. 260 {communii^).

Propterygia Otto, Nova Acta Acad. Cses. Leop. Carol. Nat. Curios, 1824, p. Ill

{hijposticta; monstrous example, with fins not adnate to head).

Lieriraja Bonaparte, Fauna Italica, XXV, 1839, p. 130 {oxyrhynchus).

Uraptera MfiLLER and Henle, Plagiostomen, 1838, p. 155 {agassizi; species witli-

out caudal fin).

jBo<is Bonaparte, Cat. Metod., 1846, p. 12 {radnia; no description).

Malacurhinus Garman, Bull. Mus. Comp. Zool., XI, 1881, p. 236 {plutonia;

species with imperfect rostral cartilage; probably recognizable as a valid

genus when the species are better known).
Raia various authors, change of spelling.

I
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This genus, as here understood, comprises all those Rajidse, which

lave the pectoral tins not continued around the snout, the ventrals

leeply notched, and the caudal tin little developed, or wanting. The

ail is very distinct from the disk, and is provided with 2-ra\cd dorsal

ins. The skin of the body is usually more or less spinous; the denti-

ion ditfers in the two sexes, and the male is usually provided with a

lifl'erentiated patch of spines on each pectoral. Species numerous,

Qostly of the northern seas.

((raja or /'«/«, a ray, or skate.)

Snout not produced.

h. Dorgal fins united; a single row of spines on l)ack of tail; everywhere rough-

ened above; no spines on supraorbital ridge inDiradiyx, 40.

hb. Dorsal lins well separated; skin above mouth smooth.

r. Angle of disk posterior to middle of its length; several rows of spines on ])ack

of tail (only 1 row in young); spines on supraorl)ital ridge.

(/. Teeth in oO rows; size large .fusai, 41.

<ld. Teeth in 45 rows; size moderate mcerrlervoorti, 42.

bb. Angle of disk about opposite center of its length, and its anterior margin

broadly convex; 5 irregular rows of spines on back of tail; teeth in 45 rows.

kenojei, 43.

lia. .Snout very long, produced, tapering to a narrow point; teeth in 38 rows.

I (eiK/a, 44.

40. RAJA ISOTRACHYS Giinther.

Rrija imtrachii>i Gunther, Deep Sea Fishes, Challenger, 18S7, p. 7, pi. in; south

of Japan.

i Snout rather produced, anterior margins meeting at nearly a right

angle; distance between outer margins of nostrils equals their distance

:from end of snout; teeth small, each with a point directed backward

itoward interior of ))uccal cavity. Body and tail entirely covered on

upper surface with minute asperities, each with a stellate base; no

spines on superciliary margin; a single small spine in middle of back;

|a series of rather strong spines (eighteen) along the median line of tail,

none on sides. Outer pectoral angle rounded, margins of fin would

meet at a right angle. Upper parts uniform, l)rownish-gray; lower

iparts smooth, brownish-black. A female taken at Station 235 in 3(55

i fathoms. (Gunther.)

This species we only know from GiintherV descrijition. The i^late

represents the dorsals as joined at base.

South of Japan, in deep water; one female known, 22i inches long.

(/(TOST, equally; rpaxvz, rough.)

41. RAJA FUSCA Garman.

R<yafmca Garman, Proc. U. S. Nat. Mus., 1885, p. 42; Japan.

(Type, No. 26542, Mus. Comp. Zool.; taken from the egg case.)

A Very young specunen of some large skate, reseml)lnig Baja meer-

dervoorfi, taken from the eg^ cascN is thus described by Mr. Garman:

Length, 4f inches; width, 2; length of pectorals, U inches.

Proc. N. M. vol. XXVI—02 44
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Disk three-fourths as long as wide. Snout moderately jjrominent. General out-

liiu' similar to tliat of Rnja orellntd. Tail from vent equals the length of the disk

including the ventrals; depressed, rather l)road at the dorsals, hehind which it

extends in a long point that i)rnl)al)ly is much reduced in comparative length in the

a(Uilt. Teeth in 80 stories. Eyes moderate; interorhital space nearly hail their

distance from the end of tlie snout. Mouth hroad, with a slight forward curve. A
pair of large spines in front of each eye; a single spine ahove each spiracle; one

behind the head on the anterior en<l of the vertebral column, sometimes a second

behind this on the shoulder girdle, and a median row on the tail, beginning behind

the vent and reaching the second dorsal. Dorsals separated by two spines. Except-

ing these spines, the back is smooth.

Light reddish brown; a black ring, half as wide as the mouth, incloses a light col-

ored space near the shoulder girdle on each pectoral.

The large .size of tliis fetii.s renders it proV)al)le that it beloiio-.s to a

species distinct from Raja Dieerdervoortl and perhaps allied to Raja
ocellata.

*

{fimciui^ dusk}'.)

42. RAJA MEERDERVOORTI Bleeker.

Raja meerderrooriil 'I Bleeker, Act. Sci. Ind. Xeerl., YIII, 1860, p. f>6; .Ia])an.

—

Jordan and Snyder, Proc. U. S. Nat. Mus., 1900, p. .337; Tokyo.

Snout T| in head; interorhital space If in snout; width of mouth L|;

leno'th of first dorsal, 1|; eye 3^ in interorhital space.

Body broad, disk much wider than long, its anterior margin undu-

lated. Head small; snout slightly produced, pomted; eyes small,

interorhital space greater than distance of eye from margin of disk;

mouth rather small, undulated, about as far from tip of snout as latter

is from e3'e; nostrils large, their distance from corners of mouth two
and two-thirds in space between latter and tip of snout; intcrnastd

space one and one-fifth width of mouth; teeth rather small, sharply

pointed, in about 45 row^sin upper jaw; upper lip free in middle; nos-

trils very large, broadly separated at corners of mouth, with which

they are confluent, and with a large flap, posterior margin of which
is broadly fringed; interorhital space broad, concave, supraoral ridges

not particularly elevated. Spiracles much smaller than the eye and
directly posterior. Gill-slits small.

Above, roughened on snout in front, along anterior undulated mar-
gins of disk; a patch of thorns on each side of pectorals, on their outer

third; several spines or tubercles on each supraorbital ridge; several

in front of eye; a couple on middle of back in front, and three rows

«Disk rhomboid, its anterior borders undulate, a httle broader than long; snout
very sharj), greater than mternasal space, length from mouth half more than width
of latter; median teeth ni male, pointed. Back smooth, with a single, conical,

curved spine on its median region; several spines before, and within the eyes; the
outer Hi)ines on the anterior region in 3 to 5 series. Tail a little shorter than the
disk; clasi)ers (in the type 21 cm. long) very large. Olive-green above, orange along
the edge of disk; pale ocelli of varying size more or less evident; pores on the lower
side of head bordered with black. ( Bleeker),
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ipper surface of tail; also a supero-lateral row of .small spines;

vj) these exceptions, smooth; lower surface of body perfectly smooth,

.ji?pt end of snout,

irst dorsal larger than second, from which it is well separated,

rvening space equal to one-fifth length of base of first; second

;^
N>^'

Pig. v.—Raja meekukkvoorti.

irsal and caudal joined, only separation a deep notch; angle of pec-

li-al ol)tuse; ventruls four-fifths length of claspcrs; daspers more

ui half of tail, when measured al>()ve from posterior l)ase of ven-

ds; a narrow lateral fold along each side of tail.

Color in alcohol, brown above, clouded with darker, and with many
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light blotches on pectorals; at middle of ])ase of i)ectorals, two large,

round, light spots; behind these, also farther apart, two round black-

ish spots; edges of disk, ventrals, and tail light brown; lower surface

of body whitish, more or less soiled with dusky, and pores with

blackish dots.

Length l-lf inches.

Described from a young male from Nagasaki.

A large male from K()b(> dili'ers in hav^ing the coloi's more or less

uniform, the spots ol)soletc. Its lower surface is greatly soiled with i

pale brown.

Our adult females, all larger than any of the males, differ principally '

in their greater width. They also have the eyes closer together, the

space l)etween alwa3^s less than their distance from the margin of the

disk. They are more or less uniform in color like our adult male

from Kobe. One from Tokyo is ver}' dark, or soiled, below. The

mouth is nearly straight.

In a smaller specimen than any yet mentioned the spots and mar-

blings above become more distinct, especially the two large spots at the

})ase of the pectorals. However, there are still three rows of tubercles

on the upper surface of the tail.

In our still smaller and yoimgest specimens there is great variation.

In most of the males the distance between e3^es is less than distance

from (he margin of the disk. The lower black spots on the pectoral

al)o\(' disappear, and the light spots at the base of the same tin vary

from narrow-rinuued ocelli to deep blackish blotches. The tail is

seldom with more than a single median row of tubercles above.

Coasts of Japan, very abundant. Our specimens from Tokyo,

Nagasaki, Kobe, Wakanoura, and Hakodate. It is possil)le that more
than one species is included in our series.

(Named for J. L. 0. Pompe van Meerdervoort, who collected for

Dr. Bleeker.)

43. RAJA KENOJEI Miiller and Henle.

GANGI-EI (SEA-WALL RAY); KENOEI, KASUBE, 8EBITA (FLAT-BACK);
IGA-EI (SPINY RAY); RENTE-EL

Rnja kenojei Muller and Hknle, Plagiostouien, 1838, p. 149, pi. XLViii; Naga-

saki.—ScHLEGKi-, Fauna Japonica, 1850, p. 308; Nagasaki.

—

Richaroson,

Ichth. Cliin., 1846, p. 197; Canton.

—

Bleeker, Act. Soc. Sci. Ind. Neerl.,

Ill, 1858, Japan, IV, p. 42; Japan, VI, 1859, p. 65.—Dumeril, Elasmo-

branches, 1870, {). 557; Nagasaki.—Gunther, Cat. Fi.*:*}!, VIII, 1870, p. 463;

Japan.

—

Nystrom, Kongl. Svensk. Vet. Ak., 1887, p. 51; Nagasaki.

—

Ishi-

KAWA, Prel. Cat., 1897, p. 60; Tokyo.—Jordan and Snyder, Proc. U. S. Nat.

Mus., 1900, p. 337.

7v'aja.yV(/)omm« Nystrom, Kongl., Svensk. Vet. Ak., 1887, p. 52; Nagasaki.

<' Baja japonica is characterized thus by Nystrom:
"Distance from middle of forehead l)et\veen eyes to tip of snout less than half

breadth of head at same pcjint; distance Ijetween outer angles of nostrils somewhat
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Interorbital space li in snout; width of mouth If: lenj^-th of first

dorsal, a little more than i; caudal !^f ; oye 8^ in interoi-bital space.

Body rhomboid, very broad, width of the disk much greater than

its length. Head small; snout very little produced, though ending in

a small point; anterior margin of disk full, slightly undulated, and

eyes nearer to it than their space between; mouth large, slightly

unduhite; teeth in about 45 rows in upper jaw, small, I'ounded; nos-

trils very large, broadly separated, hut not eipial to width of mouth
at its corners, with which it is also confluent; nasal Haps lai-ge. post(»-

rior margin fringed; length of nostril to corner of mouth e((ual to two
and one-half in space between lattei- and tip of snout; interorbital

space concave, though flattened in middle, and supraorbital ridges

little elevated. Spiracles rather large, a little smaller than e^^e,

oblique, directly posterior. Gill openings very small.

Bod}^ almost perfectl}^ smooth, with exception of some roughness

on snout, several small tubercles on supraoral ridges, one in center of

back in front, and 5 irregular rows of thorns on back of tail.

Dorsals separated, distance between al)()ut one-sixth base of lirst;

second dorsal confluent with small caudal, only sepai-ation a deep

notch, and equal to first dorsal in size; angle of pectoral would fall at

about middle of length of disk; ventrals moderate.

Color in spirits, brown al)ove, whitish beneath; upper surface

marked with small, ])lackish spots; at bases of pectorals, two large,

blackish rings above, ])elow which, though fai'ther apart, also two

indistinct, imperfect rings, and still posterior on last rays, a small,

black spot; nine indistinct, blackish cross-bands on upper surface of

tail; lower surface of body whitish, soiled with l)rown, pores with

grayish borders.

Length 17i inches.

Coasts of Japan, rather common. We have specimens from ]\risaki,

Tokyo, Wakanoura, Kobe, Tsuruga, and Nagasaki. As this species

is mature at about the length of the specimen described, the rays "de

taille enorme" noticed by Schlegel must l)elong to Raja tengaov some

other species. In our young specimens the spots on the back form

more or less distinct ocelli, and the mottlings above are distinct, fre-

quently with a number of light spots. The lower surface is white,

but the outer third of the pectorals broadly borden^l with pale ))rown,

which in the adult is paler.

{I'eno-ei, the Japanese name.)

less than their distance from tip of snout; snout somewhat rounded; mouth with 40

rows of teeth; interorbital space concave. A few small tubercles about eyes; rest of

body smooth, except for a large tubercle behind eye and a row of larger or smaller

ones along middle of back. Color dark brown, with larger and smaller yrll.iwish

spots. Described from a specimen 2.^ cm. long, taken at Nagasaki."
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44. RAJA TENGU Jordan and Fowler, new species.

TENGU-L:I (LONG-NOSED RAY).

Intei'orbital space 3 in snout; width of mouth 2f ; leng-th of fi

dorsal 4f ; <'audal <>; eye 4^ in interorhital space.

Body N'ery ln'oad, width of disk niucli g-reater than its lenj^th. Hei

hirge; snout greatly produced, tapering to a sharp point; eyes smai

i-athei- far apai't, though farther from margin of disk than this intervr

mouth large, sliglitly curved or arch(»d, with l^S rows of large teeth

jaws; upper lip not free in middh^; nostrils very lai"ge, broadly sep;

rated at corners of mouth, with which they are confiuent, and witfci

Fi(i. 8.

—

Raja tengu.

large flap, the posterior margin of which is ])roadly fringed; spa*

between anterior part of nostril and corners of mouth 5, in spar

between former and tip of snout; interorhital space broad, concavi

the supraoral ridges large, broad and convex. Spiracles smaller thai

eye, oblique, directly posterior. Gill-slits small.

Snout roughened above; a number of small spines in front of ar

over eye, several on back behind head; a single row of spines dow

middle of tail above, a row on each side of same, and all rest of uppt

surface perfectly smooth; lower surface of body, except ventrals an

tail, roughened, especially on snout.

First dorsal a little larger than second, from which it is well sepJ

rated, intervening space equal to two-thii-ds length of second dorsa
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second dorsal and caudal separated by a notch; anu-lc of pectoral
obtuse; ventrals small.

Color in spirits brown, more or less finely mottled with lighter, and
lower surface like upper; pores l)elow blackish.

Length 44 inches.

Type No. 7138, Ichthyolog-ical collections, Leland Stant'ordJunior
University Museum. Locality, Matsushima Hay.

Cotypes are in U. S. National Museum, from station No. HT70,

Matsushima, where they were dredged by the V. S. Fish Connni.-^sion

steamer A/hafross.

The type is a young female, but is easily distinguished from other

species by the elongate snout, which is, however, not so long as that

of the adult; distance between eyes le.ss than their distance from the

margin of the disk; a pair of stout spines in front of each eye, a single

one behind each, and a single one on the middle of the back, in front;

middle of the tail with a single row above, and all the rest of the body,

both above and below, smooth. Color more or less deeper brown
above, marbled with darker; below, brownish; the pores on the under

surface of the head, bordered with blackish. Length S^ inches.

Coasts of Japan, especially northward; rather common. Tt was

obtained at Aomori, Hakodate, and Matsushima.

(Named from Tengii or Tegu^ in Japanese mythology, a comical

being with a very long nose, which he is fai)led to thrust into the 1)usi-

ness of other people.)

Family XIX. NARCOBATID^.

ELECTRIC RAY8.

Trunk broad and thick, covered with perfectly smooth skin. Tail

comparatively short and thick, with rayed caudal fin, and commonly
2 rayed dorsal fins, the first of which is over or behind the ventrals; a

longitudinal fold on each side of the tail; anterior or nasal valves con-

fluent into a quadrangular lobe; a large electric organ, composed of

many hexagonal tubes between the pectoral fins and the head. Ravs of

moderate or large size, noted for their power of giving electric shocks;

found in most warm seas. According to Fritsch the torpedoes pass

through three distinct phases of development—a shark-like, a ray-like,

and finally a torpedo-like stage. The very young have long, external

gills.

II. Dorsal till single; spiracles close behind eye; tail with a fold on each side.

Axtntpe, ;\S.

38. ASTRAPE Muller and Henle.

Afitrape MuLLEiiiind Henle, I'lagiostoinen, 183S, p. 130 (r<i/)eii!<l.s).

Dorsal fin single. Disk rounded, not cmarginate in front; snout

short, not keeled; spiracles with entire edges, near the eyes; mouth

narrow, protractile, surrounded l)y a circular fold of skin, joined to the
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nasal valve by u eartilaginou.s frenum; teeth flattened, quadrangular ij

at base, not oocupvini*- the whole cleft of mouth. Skin smooth. '

{aarpani]^ liolitninu-.)

45. ASTRAPE JAPONICA Schlegel.

SHIBIREI (SHOCKED RAY).

Astrape jivpomca" ^Q^\XGVA., Fauna Japonica, 1850; p. ;]07, pi. cxl; Nagasaki.

Astrape dipteri/</ia Ishik.wva, Prel. Cat., 1897, ]». 60; Tcjkyo, Sagauii Bay, Ajiroin 1

Izii (
probably not of Schneider)

.

Disk round and equal to tail, which is broad, compressed, and taper-

ing. Head very small; snout short, equal to space })etween spiracles;

eyes very small; 4 in space l)etween spiracles; nostrils large, rather 1

close together, median flap only separated slightly by a thick frenum;

mouth not very broad, about one-half w^idth between spiracles, and

jaws with flattened pavement-like teeth; interorbital space nearly flat. ,

Spiracles larger than eye, and with their edges elevated.

Body perfectly smooth, l)ut with many pores, especiall}' along

outer portions of pectorals.

First dorsal, when depressed, reaching base of caudal, and equal to

half its length; length of base of ventral is equal to widtli of caudal

at base; tail greatly depressed, broad, and along sides, a rather narrow,

lateral fold.

Color in alcohol, ))rown above; caudal, dorsal, and middle of tail,

deep brown; lower surface with greater portion soiled with pale l»rown,

remaining portions whitish.

Length, T inches.

This description from a male from Wakanoura.

Coasts of Southern -Japan, not conmion. Our single example is

from Wakanoura.

Family XX. DASYATID.F].

STING RAYS.

Disk usually more or less broad than long; the pectoral fins uninter-

ruptedly confluent in front, forming the tip of the snout; tail variously

formed, usually whiplike, sometimes short and stout, sometimes bear-

ing a single dorsal or caudal tin, but never with two dorsals; usually

one or more vertical folds of skin on tail, rarely a lateral fold. Tail

generally armed with a large, sharp, retrorsely serrate spine on its

upper surface toward the base; 2 or 3 spines occasionally present.

Ventral fins not emarginate. Skin smooth, or variously prickly or

spinous, roughest in the adult; no diflerentiated spines on the pectorals

in the males, the sexes being similar. Mouth rather small; teeth

"Narrine timlei, a related spei-ies, is ascribed to Japan ])y (Tiinther, following Rich-

ard.son. There is no eviilence that it has ever been taken in Japan. Perhaps
Aslra/x' has bi-en mistaken fi»r it.
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Jsmall, paved, usually more or less pointed or tubercular. Nostrils

I

close together; nasal valves forming a roctanoular Hap, which is joined

to the upper jaw by a narrow frenum. Spiracles large, placed close

behind the eyes. Skull not elevated, the eyes and spiracles superior.

Species ovoviviparous. Found in most warm seas, some of them in

the fresh waters of the northern i)arts of South America. 'Vlw lar<>-e

I jagged spine on the muscular tail is capable of inllicting a severe and
[even dangerous wound.

a. Frolophin.k. Tail stout, provided wit! i a rayed caudal liu; nodunsal fin; disk

rouudish ; caudal spine strong UrolopJiux, 39.

u(i. Dasyatin.e. Tail slender, without caudal lin; jielvis without swoi-d-shapcil

process. (Marine species.

)

b. Tail whiplike, longer than disk, which is rhomboid, or roundish; caudal spine

strong Dasynlis, 40.

bb. Tail very short, shorter than the very broad, transversely rhond)ic disk; caudal

spine weak, often wanting; no trace of dorsal fin Pteroplated, 41.

39. UROLOPHUS Mlillep and Henle.

Lfiubalm" Blainville, Jour. Phys., LXXXIII, 1816, j). 262 {crurifttus; not

LelobaiH.^, Rafinesque, 1810).

Leiobatlf< Blainville, Faune Fran^aise, 1828, p. 4'A (no type named).

Uroloplmii MtiLLER and Henle, Plagiostomen, 1838, p. 17S {uurantiaeux=criiriaiu.'<) .

Urotnjgoii Gill, Proc. Ac. Nat. 8ci. Phila., 1863, p. 173 {mimdns).

Disk oval or rhom))ic, the length and breadth not very unequal;

snout rounded or the tip exserted; skin smooth or more or less prickly.

Tail rather short, little if an}- longer than the disk, muscular, provided

with a distinct rayed caudal tin; no dor.sal lin. Upper part of the tail

with a strong, serrated spine. Warm seas. Sting rays of small size,

the most vigorous and most dangerous of the group, mostly contined

to tropical America.

{ovpd, tail; Ao^og, crest.)

46. UROLOPHUS FUSCUS Garman.

JUNORUI.

Urolophus fuscu.'i Garman, Proc. U. S. Nat. Mus., 1885, p. 41; East Coast of Japan

(Type No. 7058, U. S. Nat. Mus.).

Trnlnphna ln/lbrriji Nystrom, Kongl. Svensk. Vet. Akad., 1887, p. 53; Nagasaki

(C(j11. Dr. W. Tulll)erg).—Jordan and Snyder, Proc. U. S. Nat. Mus., 1900,

p. 338; Tokyo.

Disk round, angles of pectorals about opposite tirst two-hfths its

length. Head small, snout produced only in a short point; anterior

edge of disk broadly convex; eyes rather small, 5 in snout and H i»

interorbital space; nostrils large, confluent with mouth only separated

in middle by a thick frenum; mouth small, H in interorbital space;

" In the Faune FranQaise, 1828, Blainville changes "batus" in this and all similar

names to "fta//.s," thus Leinbufis, Ai'tobnih. In this form the name Lriobdti.'^ has pri-

ority over UroIophuK, l)ut being not a new name, but a mere variant in spelling, it is

perhaps not necessary to adopt it as the name of this genus.
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jaws with flattened, pavement-like teeth; interorbital space concave

supraocular riclocs little elevated. Spiracles large, much greater thai

than eye.

Body perfectly smooth, with many pores.

Base of ventral about e<iual to snout; caudal rather broad, rounded

lower lobe )K\oinning- bcfoi-e upper, and width of fin :2f in snout; tai

depressed, its width at base 2 in snout, armed with a strong, (ompr(\s.se(-|

spine with siM'rate edges.

Color in alcohol, light brown above, pores with blackish borders

caudal tin, a blotch below each eye and upper surface of tail blackish>

low(>r surface^ whitish, except lower surface of tail, which is blackish-

edges of ventrals and of disk broadly edged with blackish or brownish-

Length, 14f inches.

This description from a female from Tokyo.

Southern riapan. generally conunon. Our specimens are from Tokyo;

Kobe. Hii'oshinia, Hakata, and W'akanoura.

{fnsciis, brown, dusiiy.;

40. DASYATIS Rafinesque.

STING RAYS.

D(tsyfj(i(tix Klein, missus, 1742 (pre-Linnpean).

Dasi/alis Rafinesque, Caratteri di Alcuni Nuovi Geiieri, 1810, p
=2}aslinaca).

Uroxis Rafinesque, Indice d'lttiol. Sicil., 1810, p. 61 {ujus).

Trigonobatus Blainville, Jour. Phys., 1816, p. 261 (vulgaris).

Trygon Aoanson, in Cuvier, Regne Animal, 1st ed., 1817, p. 186 {pa»t'macn)
.\

Hi^niifri/gon MvLhER and Henle, Mag. Nat. Hist., 1837, p. 90 {hennetti).

///nKn/YHrfl MttLLER and Henle, Wiegmann's Archiv., 1837, p. 400 {iii(nmk)\

Pasliiiara Swainson, Classn. Anim., 1889, p. 319 {olivacea).

Anacatdhus Ehrenbeeg, in Swainson, Classn. Anim., 1839, p. 319 (orbinil'iris):

Fustinaca De Kay, N. Y. Fauna, Fishes, 1842, p. 373 (pastinaca).

Dasibatig Garman, in Jordan and (iilbert, Synopsis, 1883, p. 65 [pastiimca; cor-

rected orthography).

Disk oval, flat, with rounded angles. Tail very long and slender,

whip-like, without fln, but often with 1 or '2 vertical, membranous
folds; a strong serrated spine toward the base of the tail. Skin more

or less spinous or prickl}^, rareh' smooth. Teeth small, paved; a

few papillas usually present in the mouth behind the lower jaw.

Species a})()ut /'>(». Sting- rays of large size, abundant in warm seas.i

Many of the spinous species are nearly or quite smooth when younJ,^

becoming rough with age. Some of the species are yet imperfectly

known and unich of the synonymy is uncertain.
{6(X()i'^, shaggy or rough; (iang^ a skate; abbreviated from Jhii<y-

hafls.)

(t. Dasyatis: Tail with cutaneous folds.

//. Siioiit not long and jiroduced.
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r. Two appendages at bottom of month iiisi(U>; tail .1 larger than disk; underside
dusky gray, without red in life „ kulilii, 47.

cc. Three appendages at bottom of mouth inside; under side, pale orange red in

life afcajei, 48.

////. Snout long and produced, so that greatest width of disk would be about oppo-
site to middle of its length zn(/<'i, 49.

(III. IIimantura: Tail without cutaneous folds; three riiii(»s l(>ngth of disk.

yerrarili, 50.

47. DASYATIS KUHLII ( Muller and HenleU

Trijgon kaldl MiiLi.EH and IIeni.k, IMagiostomen, 1838, p. 104, pi. or; Vaniooro,

New Guinea (drawing from a specimen from Nagasaki).

—

Sciilegel, Fauna
Japonica, 1850, p. 308; Nagasaki.

—

Bleeker, Verb. Rat. Gen. Plag., XXIV,
1852, p. 73.

—

Dumeril, Elasmobranches, 1870, ]>. 603; Amboina, Java, Vani-

coro. New Guinea.

—

Guj^ther, Cat. Fish, VIII, 1870, j). 479; Zanzibar.

The margin.s of snout form an obtuse angle; only two appendages

at bottom of mouth, behind teeth. Body entirely smooth, or with a

series of spines, pointing- backward along the median line of back to

caudal spine. Tail with a distinct cutaneous fold aV)ove and below,

al)out one-half larger than disk.

Coasts of Japan and southward, not common, readil}' known from

I), akajei b}' the grayish, not reddish, coloration of the lower side,

Our specimens from Hakodate, Tokyo. Misaki, Wakanoura, Ono-

michi, and Hiroshima.

(Named for the naturalist, M. Kuhl.)

48. DASYATIS AKAJEI (Muller and Henle).

AKA-EI (RED SKATE).

Ti-ygon akajei MvhLER and Henle, Plagiostomen, 1838, p. 165, pi. liii, Nagasaki.

—

Schlegel, Fauna Japonica, 1850, p. 308; Nagasaki.

—

Bleeker, Act. Soc. Sci.

Indo.-Neerl., Ill, 1857, Japan, IV, p. 44.

—

Dumeril, Elasmobranches, 1870,

p. 604; Nagasaki.

Disk broadly oval; widest part about second tifth of its length.

Head moderate, snout produced into a short, though very blunt point,

and anterior edge of disk ver}- broadly convex; eyes small, elevated a

little, and 5 in interorbital space; nostrils large, contluent except for

the thick, cartilaginous frenum; mouth small, more than one-half

snout; teeth tiattened, pavement-like; lower lip with narrow folds;

interorbital space broad, flat. Spiracles not quite twice eye.

Body smooth, except a patch of asperities between and ])osterior to

each eye, and a median series on back, developing posteriorly, into

large thorny spines to caudal spine; end of tail rough; rest of l)ody

] )erfectly smooth

.

Base of ventral less than interor])ital sjmce; tail much larger than

disk, tapering rapidly till very slender, its width at base more than

half interorbital sptice; spine on upper ])art of tail inserted a little

before tirst third of its lenoth. longer than snout, and serrate on both
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edges on outer half: :i small keel on tail above, behind spine, and sj

long' one runs along lowei' surface. 1

Color in aleohol dark, dusk}^ brown a])ove, becoming lighter or

outer and marginal portions of disk; lower surface of body a creuni\

white; a creamy buff bar in front of and below (\^•e, also another al)ou1

spiracles, above and at cc)rners; sides of tail whitish, also edges ol

claspers. The belly is more or less bright orange red in life.

Length, 27^ inches.

llei'e de8cril)ed from an adult msde from Tokyo.

Young specimens are perfectly smooth al)ov(\ without an^' asperities;

or thorns, the c-olors more pronounced, the outer half of th«^ tail black,

and the lower surface of the bod}" more or less tinged with ci'eamy ok

liQ-ht buti'.

Fig. 9.

—

Dasyatis akajei.

Coasts of elapan, very common southward in sandy bays. Our speci-

mens from Matsushima. Tokyo, Misaki, Wakanoura. Onomichi, Hiro-

shima, Tsuruga, Hakata, Kawatana, and Nagasaki.

{<(hf-r/\ red skate, in Japanese.)

49. DASYATIS ZUGEI ( Muller and Henle)

.

ZUG-EI.

Trygon ziujei Mui.lek and Henle, Plagiostomen, 1838, p. 165, pi. liii; Nagasaki.—
ScHLEGEL, Fauna Japonica, 1850, p. ;W9; Nagasaki.—Cantor, Malayan Fishes,

1850, p. 426.—Bleekek, Yerh. Bat. (ien., XXIV, 1852, Plagiost., p. 68;

Macao, Pondicherry.—Dcmeril, Elasinobranches, 1870, j). 606.—Gunther,
Cat. Fisli, VIII, 1870, p. 481; Japan, Finang, Madras.

Disk as deep as broad: its greatest width a))Out opposite middle of

its length. Head large, with produced, pointed snout; snout about
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21 in disk, and anterior margins of disk, concave; eyes veiy small,

slightly elevated, and about equal to 5^ in interorl)ital space; nos-

trils large, conHuent, except for thick cartilaginous frenum, and
with edges of flap fringed; mouth small, about l.'r in space between
nostrils, and 4f in snout; teeth in somewhat roughened, pavement-
like patches in jaws; interorbital space concave in middle, elevated

a little on l)oth sides, and equal to 3 in snout. Spiracles very large,

rounded, and equal to 2^ eye diameters. Gill-openings moderately

small.

Body entirely smooth, with exception of upper surface of tail behind

spine, where it is roughjened.

Base of ventral about If in interorbital space; tail very long and
slender, greatly exceeding length of disk; width of tail at base, 2i in

interorbital space; spines on upper part of tail, less than interorbital

space, sharp, slender, serrate on both of outer edges, and insei'ted

about tirst tifth the length of tail; rather low keels on tail, one above

short, and behind spine, the lower nuicli longer.

Color in alcohol, brown above, more or less uniform, and below,

whitish.

Length, 29^ inches.

This description from a specimen from Kobe.

in a young specimen, with two caudal spines, the eves are larger, the

tail is smooth and with keels long, and the color darker aliove, and

more or less mottled indistinctly.

Coasts of flapan and southwaid, known })y the long snout. Our
specimens from Tokyo, Kobe, Wakanoura, Onomichi, and Hiroshima.

[ziKj-ei^ the Japanese name.)

50. DASYATIS GERRARDI (Gray).

Trijgon gcrrard'i Gray, Chondropt., 1S51, p. 116; India.

—

Gi-xtiiek. Cat. Fish,

VIII, 1870, p. 474; Japan, East Indies.

T/V/r/o?; ;/mcr?n-H.s Bleeker, Verb. Bat. Gen., XXIV, 1852, Flag., p. 74; Java,

Sumatra.—DuMERiL, Elasniobranclies, 1870, p. 588 (after Bleeker).

Disk broader than long. Snout rather obtuse, margins foi-ming an

obtuse angle. One or more largo tul)ercles in center of "back, round

which, or in front of which, generally smaller tubercles are gi-ouped.

forming a .small patch or short band, and not extending beyond central

portion of disk. Tail without cutaneous fold, exceedingly long and

slender, al)out thrice as long as disk, without tubercles at l)ase. Color

brown, with round, yellowish spots, limited to posterior parts in

young examples, which have tail ornamented with alternat(> brown

and yellow rings, ((xiinther.)

India, East Indies, and a half-grown specimen recorded from Japan

by Dr. Giinther. We have seen no Japanese specimens. A related
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species D. nvdus (Giinther), known by the smooth skin, is listed by

Blceker as from Japan, bnt no locality is given.

Diinieril linds 2 buccal papilhv.

(Named for INI. (ierrard.)

41. PTEROPLATEA Muller and Henle.

P/<'roptaYfa MuLLER and Henle, Plagiostomen, 1838, p. 168 [altarela).

Disk much broader than long-, its anterior margins meeting in a very

o))tuse angle, its outer angles more or less acute, the form, therefore,

transversely rhombic. Tail very short and slender, shorter than the

disk, without fin. armed with a very small, serrated spine, which is

often Avanling. Skin smooth, or very nearly so. Size rather large.

Warm seas. The species are closely related.

{Ttrepov, fin; rrXaTv;^ broad; an ancient name of Pteroplatea alta-

vela.)

51. PTEROPLATEA JAPONICA (Schlegel).

TSUBAKUROEI (SWALLOW RAY); YOKOSAEI (CROSS-WISE RAY).

Pleroplalea japo)nca Schlegel, Fauna Japouica, Poiss., 1850, p. 309, pi. cxli;

Nagasaki.

—

Bleeker, Act. Soc. Sci. Indo. Neerl., Ill, 1857, Japan, IV,

p. 45.—DuMERiL, Elasmobranehes, 1870, p. 614.

Das^/cttix micrura rar. jnpo)tirnfi Gray, Chondropt., 1851, p. 122; Japan, Canton.

Pteroplatea hirundo, Ishikawa, Prel. Cat. 1897, p. 60; Tokyo, Boshu; (not of

Lowe)

.

Disk very broad, its length onl}- a little more than half its width; its

greatest width would fall about opposite last fourth of its length.

Head very broad, and flattened; snout only a .small, blunt point, and
its length equal to two-thirds interorliital space; anterior margin of

disk broadly convex; eyes small, somew^hat elevated, T in inter-

or))ital space; nostrils large, well separated, with large flaps; mouth
moderate, equal to its length from tip of snout, undulate; teeth in

broad, pavement-like patches in jaws; interorbital space very broad,

flattened. Spiracles directly behind eye, much larger than the same.

Gill-openings moderate.

Body entirely smooth.

Base of ventral If in interor))ital space; tail very small, short, its

length about twice interorbital width; a small, weak spine on upper
surface of tail at its first third.

Color in alcohol, olivaceous browni above, marked with very fine,

numerous, darker punctuations, tail whitish with eight dark rings

al)out as broad as interspaces; lower surface of body whitish.

Length, 9i inches.

Here described from a female from Wakanoura.
Coasts of Japan, rather common. It was taken at Tokyo, Waka-

noura, Hiroshima, Hakata, Kawatana, and Nagasaki.
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Family XXI. MYLIOBATID^E.

EAGLE RAYS.

)i.sk broad; the pectoral fi)i8 not contiTined to the end of the snout,

cea.sing on the sides of the head and reapj)earing in front of the

ut as 1 or '1 fleshy protuberances (cephalic tins), which are sup-

ted by tin rays. Tail very long- and slender, whip like, with a

^le dorsal iin near its root, behind which is usually a sti'ong,

rorsely serrated spine. Nasal valves forming a rectanguhir flap,

h the posterior margin free, attached by a frenum to the upper
Skull less depressed than usual among rays, its surface raised

uhat the eves and spiracles are lateral in position. Teeth hexangu-

,
large, fiat tessellated, the middle ones usually broader than the

ers. Ovoviviparous. Skin smooth; no differentiated spines on

pectorals in the males, the sexes being similar. Yentrals not

[arginate. Large sting rays; inhal)iting warm seas, feeding chiefly

mollusks, which they crush wdth their large, grinding teeth.

'eeth in several series, the middle series very broad.

Muzzle entire Myliohatw, 42

42. MYLIOBATIS Dumeril.

Miiliohndx Dumeril in Cuvier, Regne Animal, 1st ed., II, 1817, p. 137 (aquila).

I

HolorJiiiius Gill, Proc. Ac. Nat. Sci. Phila., 1862,]). 331 {vei^pertilio—californicHs).

Disk bi'oad. the outer angles acute. Cephalic tins, forming a soft,

ivex appendage in front of snout. Jaws about equal. Median

ith very broad, much broader than long in the adult, proportionally

(rower in the young. Several series of narrower teeth on each side

the median series; teeth changing considerably with age. Free

ye of the nasal valve not deeply emarginate. Tail very long and

nder, with a small dorsal tin, and one or more serrated spines,

in smooth, or nearly so. Size large. In all warm seas.

'jxvXog^ grmder; fiariz^ I'ay.)

Disk two-thirds as Ions: as broad tnhijci, 52.

Disk twice as broad as long nteuJtoJi, 53.

52. MYLIOBATIS TOBIJEI Bleeker.

TOBI-EI (KITE RAY, OR FLYING RAY).

Mijlhhatis aqutla Schlegel, Fauna Japoiiit-a, 1847, p. 310, i)l. fXLii; Nagasaki

(not of Linnaeus).

M 1/1lohalis tobijti Bleeker, Vt^rh. Bat. Gen., XXVI, 1854, Nieuwe Nalez. .lapan,

p. 130, Nagasaki.

—

Dumeril, Elasmobranches, 1870, p. 640 (after Bleeker).

Myhohatia conmta Gt'NTiiER, Cat. Fish, VIII, 1870, p. 490; Japan.—Isiiikawa,

Prel. Cat 1897. p 60, Matsushima.

Head 3 in hody (from t\\) of snout to base of ventrals l)ohind): ^nout

n head, eye 6 in uiteiorbital ^pace; spiracles 2i; width of mouth 2^.
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Disk very broad, length of body from tip of snout to tip of ventral

a little more than 1^ in its g'reatest width. Head thick, depressed and

rounded above; snout flexible, inferior, flattened, and rounded; eyes

small, lateral, at some distance in advance of spiracles; nostrils large,

rather close together, separated by thick, cai'tilaginous and fleshy

frenum, which is coarsely papillose or warty; lips and nasal flaps very

thick and fleshy; teeth in pavement-like plates; interorbital space

broad, fontanelle hollow in middle, and on each side of this a

little elevated and flattened. Spiracles large, oblique. Gill-openings

moderate.

Body smooth.

Dorsal fin small, its base a little less than length of spiracle, inserted

behind vcntrals; caudal very long, filamentous; upper surface of tail

with a compressed, pointed spine with serrated edges a little less in

length than space between spiracles; ventrals long and free, bases

rather narrow.

Color in alcohol, dusky brown above, with many rather large,

whitish spots, distinct posteriorly; lower surface chalky white; tail

blackish.

Total length. 54^ inches; without tail, about 10 inches.

Description from a male taken at Tokyo.

Coasts of southern Japan, not uncommon. Our specimens from

Hakodate, Tokyo, Onomichi, Hiroshima, Hakata, and Nagasaki. Some
of these have the dermal thickening, or horn, over the eye, said to

characterize 31. corriuta., and others are without it. This is evidently

not a specific character.

{tobi-e'i., Flying Kay in Japanese.)

53. MYLIOBATIS NIEUHOFI (Bloch and Schneider U

Raja nieuhqfii Buk'h and Schneider, Sy.st. Ichth., 1801, p. 364; Indian Sea (after

Zee-Vleermuis of Nienhof, in Willughby, Appendix, p. 6, pi. x, fig. 3).

Myliobatis meuhofil Cuvieu, Regne Auim., 1st ed., 1817, p. 138.

—

Mullek and

Henle, Plagiostomen, 18.38, p. 177.—Dumeril, Elasmobranches, 1870, p. 638;

Pondicherry.

—

Gunther, Cat. Fish, VIII, 1870, p. 491; Pinang, Molnccas,

Japan.

RajafasciataHiww, (ivn. Zool., Ill, 1804, p. 286, pi. <'XLIIi (after Schneider).

Body smooth, disk al)<)ut twice as broad as long. Fleshy jirolonga-

tion of snout, short; no hoi'n on orbit. Dorsal situated at beginning

of base of tail, opposite end of insertion of ventrals, no spines poste-

rior to it; tail about three times as long as disk. Color, olive superi-

orly, tinged externally with a reddish hue, and a dark, outer margui
to disk; young have about seven blue bands across disk and two more
l>etween or close to eyes; as fish increases in size first bands on head

disappinir, and finally those on body. (Gunther, Day.)
Indian Ocean and archipelago; a half-grown specimen in the British
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Museum, said to be from Japan (coll. Jamrach). The record is very

ioubtful, but the species, if occurring in Japan, may be recognized

)y the anterior position of the dorsal tin, nearly over the root of the

centrals and by the very broad disk. It was not seen by us.

(Named for Dr. Jean Nieuhof, of Batavia, died in 1671, once gover-

lor of Ceylon, author of Voyages par nier et par terre a differens

ieux des Indes Orientales, with 20 plates of fishes.

Family XXII. MOBULID^.

SEA DEVILS.

Rays of enormous size, with the disk broader than long, and the

oectoral fins not continued on the sides of the head, the anterior or

•ephalic portion being separate, developed as 2 long horn-like or

jar-like appendages. Mouth wide, terminal or inferior. Teeth very

miall, flat or tubercular, in many series; those of the upper jaw some-

Limes wanting. Eyes lateral. Nostrils widely separated, their valves

inited, forming a flap as wide as the cleft of the mouth. Tail long

k,nd slender, whip-like, with a single dorsal fin at its base, and with or

Without a serrated spine. Ventral fins not emarginate. Skin more or

less rough. Males without differentiated spines on the pectorals, the

^exes similar. Ovoviviparous. Largest of all rays and among the

largest of all fishes; thenspecies few, found in the tropical seas.

|Qt. Teeth in botli jaws; mouth inferior Mobula, 43

43. MOBULA" Rafinesque.

Mohiihi Rafinesque, Indice d'lttioi. Sicil., 1810, p. 61 {anrlrulain=edentula).

Apltnmis Kafinesuue, Indice d'lttioi. Sicil., 1810, p. 62 {fabroni^edentulns).

Cephalopterus Dumeril, in Risso Ichthyol., Nice, 1810, p. 14 {gionia=edentula;

not of (Jeoffroy St. Hilaire, 1809, a genus of birds).

Dkerobahis BhAiNviLhE, Jour, do Phys., 1816, p. 262 {mobular=^edeni:ula).

Cephaloptera (Dumeril) Cuvier, Regne Animal, 1st ed., II, 1817, p. 138 {giormi).

j

Fterocephala Swainson, Nat. Hist. Fishes, II, 1839, p. 321 {giorna)

.

Head free from pectoral fin, truncated in front, with the cephalic

tin on each side developed as a straight, horn-like appendage, pointing

forward. Nostrils widely separated. Mouth inferior, wide. Teeth

in both jaws very small, flat, or tubercular, in many series. Tail very

Islender, with a dorsal fin between the ventrals; the serrated spine

[present or absent. Species about 5, in tropical seas, reaching an

[enormous size and therefore not well known.

(Jfohtdar is a name said to l)e used for the European species, Mobula

edentida (Briinnich), "le diable des Caraibes," in the Azores.)

c The name Aodon, accepted for thi.g genus by Jordan and Evermann, was origi-

nally based on a shark of the Red Sea, Aodon viassosa, said to have microscopic,

: serrated teetli, and very large pectoral fins. It may belong to the Scglorhinidie.

1 Proc. N. M. vol. xxvi—02 45
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54. MOBULA JAPONICA (Miiller and Henle)

.

ITOMAKI-EI (SPOOL RAY).

Cephalnptera japonica Mfi.ler and Henle, Plagiostonien, 1836, p. 185; Nags.

saki.—SciiLEGEL, Fauna Japonica, 1850, p. 810; Nagasaki.-

—

Dumeril, Elas

mo])ranches>, 1870, p. 659 (after Miiller and Henle).

Dicerobatis japonica Gunthek, Cat. Fish, VIII, 1870, p. 496 (after Miiller aii'

Henle).

Teeth very minute, obtuse tubercles, extending laterally to thil

angles of the mouth. Back rough. Tail nearly thrice as long a

J -v

T

I

j^

Fig. 10.

—

Morula .i.\p<>ni(a (from a fd-tiis).

body. On each side of tail, a series of small, white tubercles.

(Giinther, after Midler and Henle.)

Coasts of Japan, occasionally taken. A fetus, 22i inches long, was

()])tained by us from Kumakichi Aoki of ^Nli.saki. Two mounted speci-

mens are in the nuiseum at Hakodate, both from Volcano Bay. The
largest is 8 feet across, the tail about twice the length of disk, which
is a little more than twice as broad as long.
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Subclass HOLOCEF»HALI.
, CHIMERAS.

! Skeleton cartilag-inous. Gill cavity with four clefts vvitiiiii, but liav-

iing one external opening only, which is covered by a fold of skin.

No spiracles. Mouth inferior. Jaws Avith teeth, confluent into bony

r plates; upper jaw, palate, and hyoniandilnilar, coalescent with the skull;

intestine with a spiral valve. Pectoral fins normally developed, placed

• low; ventral tins abdominal, with claspers in the male; a cartilaginous

j

hook, with a l)rush of teeth at the tip (frontal holder) on the forehead

I

of the adult male. Derivative radii sessile on the sides of the basal

i bones of the limbs. Skin scaleless, its muciferous system well devel-

oped. This group contains a single order, Chinueroidei, among exist-

ing fishes; many extinct forms belong to it, and the group is perhaps

. not less ancient than that of the sharks.

{oXog.^ solid; Ke(/j(x\t}, head.) <

Order V. CHIM^^ROIDEI.

CHIMiEROIDS.

Characters of the order, included above. The grouj) includes three

existing families, Rhinochima?rida? (Bassalian), Chimwridse. and C'allo-

rhynchida^ (Antarctic). The two families found in Japan are thus

defined b}' Mr. Garman:

a. Proboscis long and pointed; lateral canal system subtu])ular; notochord with

rings; cerebral hemispheres distant from both olfactory and optic lobes.

Rhinochim.erid-e, XXIII.

aa. Proboscis absent; lateral canal system, silicate; notochord with ring-like seg-

ments; cerebral hemispheres fused with the olfactory lobes, and distant from

the optic lobes Chim.erid.e, XXIV.

Family XXIII. RHINOCHIM^ERID.E.

Snout ver}- long, with a cartilaginous midrib, and foliaceous lateral

expansions of the skin at the base. Two dorsal fins, the anterior one

with an immense triangidar spine, finely serrated on its lateral edges.

Tail ver}^ elongate, with filamentous tip. Frontal region in the adult

male with a ''frontal holder," as in Chiman-a. Ventral claspers small

and simple, gill-openings separated by a wide isthmus. Lateral canal

system subtubular; notochord with rings; cerebral hemispheres dis-

tant from ])oth olfactory and optic lobes. Two genera

—

Harrlotta

in the deep waters below the Gulf Stream, and RJihKxhhiia'ra in

similar situations in Japan. ILirriotfd has t(H^th much like those

of Ch>tii;fi'<i. liJuiKK'Jiunsera is the most primitive of existing

Chimnn'oids.
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44. RHINOCHIM^ERA Garman.

lUi'mochinntni (Jakman, Proc. N. Kng. Zool. Club, 1901, II, ]>. 75 (piir-itica).

Teeth without tritors or dental hiaiina. much like the horny covers

of the jaws of tortoises or l)irds. Snout stronger and more compressed

than \\\II(tri'ioit((. Japan, in deep seas.

{piy^ snout; ji/«'»'/p<^v, chimiera.)

55. RHINOCHIM/ERA PACIFICA (Mitsukuri).

HarrioUn jxiciJicK Mitsukuri, Zool. Mag., June, 1895, i)l. xvi; Knrihama, near

Misaki.

Rhinochimivrn ]>ac{fic<i (iahman, I'roc. N. Kng. Zool. Clul>, 1901, p. 75 (specimen

bought in Japan).

No detailed description of this si)ecies has 3 et been given. Mitsu-

kuri's paper reads as follows:

The reader's attentio* is called to Plate XVI, giving the figures of individuals of

the Chima'roid group. The lower figure is copied, somewhat redncetl, from the

April iium]>er of the American Naturalist, and represents the new chima-roid Harrl-

utl<( r<ilei(/}i(i)i.a, which Messrs. Goode and Bean discovered among the collection made

by the Albatroni^. Its habitat is said to l)e the coasts of Virginia, Maryland, and

Delaware, 707-1080 fathoms.

The upper figure represents a chimicroid which has been for some j'ears in the

possessit)!! of the Zoological Museum of the Science College in the Imperial Cniver-

sity of Tokyo. The specimen (male) was liought in the Tokyo market and is marked

as from Knrihama, province of Sagntiii. There can be no doubt that fishermen of that

village caught it in the deep water (200 fathoms or more) contiguous to ]\Iisaki. Its

unique characters had not been noted by us.

Unfortunately, I am not yet in possession of the original descrijition of Ilarriotta

raJeighana by Messrs. Goode and Bean; but the short description, the extremely

elongate muzzle, and the feeble clasi)ers, as well as a comparison of the two figures,

leave no doul)t in my own mind that the individuals figured belong to the same genus.

There can be very little question that they belong to different species. (1) The

general shape of the body, (2) the shape and size of the pectoral and ventral fins,

(3) the point to w'hich these fins reach when back, (4) the shape and disposition of

the dorsal fins, (5) (listril)ution of lateral-line sense system, all seem to point to the

specific distinction of Atlantic and Pacific specimens. The name of Ilarriotta ]>acifica

will V)e ai)proj)riate to the Jai)anese species.

I liojie to return to the subject and to give fuller notes at no distant date. The
occurrence of this interesting genus in both the Pacific and Atlantic oceans is, however,

an interesting fact well worthy of being placed on record as speedily as possible.

Of this species a few specimens have l)een obtained h\ Professoi'

Mitsukuri in deep water ofi' Misaki, These the senior author has

examined, l)ut has not minutely described.

Family XXIV. CHIM.^^RID^E.

CHIMERAS.

Body elongate, rather robust anteriorly, tapering posteriorly. Head
compressed, without proboscis, mouth small, inferior, the upper lip

deeply notched. Nostrils confluent with the mouth, separated by a

narrow isthmus; jaws with the teeth confluent into 4 bony laminte



NO. 1324. ELASMOBRANCHIATE FISHES—JORDAN AND FOWLER. 669

(tritors) above and 2 below. No spiracles. Pectorals free, placed low;

ventral fins abdominal, man}- rayed, provided in the male with claspers,

the male also with '' frontal holders '' on the forehead. Dorsal tin usu-

ally divided, anteriorl}^ with a very strong spine, Avhich is orooved
behind; caudal tin low, fold-like. Skin naked, rarely, somewhat
prickly. Lateral line present, usually WMth numerous bi-anch<»s ante-

riorh", the canal system, sulcate. Notochord with i'iiio--like seo-ments.

Cerebral hemispheres fused with the olfactory lobes, and distant from
the optic lobes. (Garman.)

Three free gills and 1} half gills, I on cacii side; istinnus niodci-ate;

gill-rakers .small. Oviparous, the e\^^ cases long, elliptical, with silky

filaments. Fishes of singular a])pearanc<', found oidy in the seas of

the cold I'egions.

45. CHIM^^RA Linnseus.

ELEPHANT FISHES.

C7i;ni;era Linnaeus, Syst. Nat., 10th ed., 1758, p. 236 {moiistrom).

Hydrolagufi Gihh, Proc. Ac. Nat. Sci. Phila., 1862, p. 331 {rolliei).

Head somewhat compressed, the snout bluntish, protruding, fleshy,

not armed at tip with an appendage. Eyes very large, lateral. Teeth

rather strong. Lips thickish, the lower w^th a frenuni. Lateral line

simple on the l)ody, ])ut forking anteriorlv, forming several series of

mucous tubes on the head. Male with a club-shaped, cartilaginous

hook on the head above the snout; this hook is curved forward and

downward, and is armed at its tip with decurved spines, its tip fitting

into a depression in front of the eyes; females without this appendage.

Gill-opening small. Pectorals moderate; ventrals rather large, with

large bifid or trifid claspers in the male, the form partly dependent

on age or season; male also with rough appendages at the base of the

ventrals, protruding from a sheath of skin. First dorsal triangular,

preceded by a strong spine, which is grooved behind and serrated on

its edges; second dorsal and caudal fins low, often more or less notched.

Tail extending in the line of the axis of the bod}^ often more or less

produced in a filament at tip. Skin smooth. Fishes of singular appear-

ance; mo,stly of the northern seas; not valued for food.

[xi^iocipa^ chima3ra, a fabulous monster, with the head of a lion, body

of a goat, and tail of a serpent.)

56. CHIMiERA PHANTASMA Jordan and Snyder.

GINZAME (SILVER SHARK).

Chimxra monstrcsa Schlegei., Fauna Japonica, Poiss., 1850, p. 300, j)l. cxxxii;

Nagasaki (not of Linnanis).

Cfdmiera jjfiantasina Jordan and Snyder, Proc. \J. S. Nat. Mns., 1900, p. 338;

Tokyo.

Body very elongate, tapering from head into the long, filamentous

tail. Head deep, oblong, its width about three-fifths its length, its
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depth less than length ; snout very deep, blunt, rounded, short, soft;

eyes oblono-, luroc. high, a littlo antorior, their length 3 in head (meas-

ured from .surrounding cartilages); hook on tip of head in front of

snout, depressible in sockets, and with its lower rounded extremity

beneath, ])eset with man}' sharp spines, directed backward; mouth

small, inferior, with thick lips; teeth of 10 laminte in upper jaw, form-

ing a serrate cutting edge in front, and posteriori}" broad, oblique,

molar-like teeth are found; in mandible, 16 lamina', forming a serrate

cutting edge in front, laminaj becoming broad posteriorly and with a

concave space in front at symphysis; no broad, posterior, molar-like

teeth on mandil)le, edges of jaws elevated and enameled; nostrils large,

close together, confluent with corners of mouth; space between eyes

narrow, less than their diameter. Gill-openings small, in front of and

below base of pectoral; isthmus ])road, with a fold of skin across.

First dorsal arising directly behind head, armed with a long, curved,

compressed, pointed spine, much longer than tin, when depressed, 7

tmies length of pupil, triangular in cross section, keeled in front, with

a serrate edge, posterior edge, from its separation from the soft part

of fin, grooved in middle, and with each of edges finely serrate; first

dorsal is depressible in a deep groove; second dorsal long, even, of mii-

form height to base of upper caudal lobe; upper caudal lobe not so

high as second dorsal, shorter than lower lobe, sinking on fin anterior

to it; pectorals very long, broad at base, pointed, not reaching tips of

claspers; ventrals inserted behind tip of dorsal spine, broad, rounded,

about equal to length of head; lateral line running around e3^e above

and below, over the top of head, joined behind eyes and along sides

superiorly.

Color in alcohol, brown above, white below, and washed with sil-

very; fins with their outer portions blackish.

Total length, 2*Jg inches; without caudal filament, IH^ inches.

This description is from a male taken in Sagami Bay. It ditlers

from two other specimens from the same locality, and from the original

type, in having the anal and caudal lobe below% confluent, and formuig

a single fin.

This species is not rare in rather deep water along the coast of

fJapan. We have secured three specimens from Misaki, besides the

original type found by Mr. Otaki in the market of Tokyo.
{(l)avTd(r/.ia^ ii vision.)

SUPPLEMENTARY NOTE.

In a recent letter (January, 1903) Dr. K. Kishinouye notes the dis-

coveiy of the East Indian shark, Stcyostoma tigrhium (Gmelin), on

the coast of Japan, near Tokyo. It belongs near the Ilemiscijlliidx,

being remai-kal)le for the very long tail, half the length. Body with

brown spots or bands.



NO. 1324. ELASMOBRANCHIA TE FISHES—JORBAN AND FO WLER. 671

SUMMARY.

Class ELASMOBRANCHII.
Subclass Selachii.

Order I. Notidani.

Family I. Hexanchid.e.

1. TIeptrcmchinK Rafinesqiie.

1. f/^a?i/ Jordan and Snyder; Almrazamc; Misaki.

Family II. CnLAMYnosELACHin.E.

2. ChJami/doscIachux Garman.

2. angnlneus Garman; Rabiibt, Kagurazanie; Misaki.

Order II. Asterospondyli.

Family III. Heterodontid^.

3. Heterodontus Blainville.

3. japonicH.t (Diimeril); Misaki, Tokyo, AVakanoura, Kobe, Hakata, Nagasaki.

Family IV. Scyliorhinid.e.

4. Halselurus Gill.

4. ?/?frr/^n" (Miiller and Henle) ; Nagasaki.

5. CephaloscyIlium Gill.

5. withratile Jordan and Fowler; Nanukazamc, Oseibuka; Nagasaki.

Family V. Hemiscyllid.e.

6. CJiUoffCiiJVnnn Midler and Henle.

6. indicniii ((Tmelin); Keerun in Formosa.

7. Orectolobu^ Bonaparte.

7. Ixirhatiiii (Gmelin); Nagasaki, Hakata.

la. Stegoatoma Miiller and Henle.

In. Tigrinum (Gmelin); not .seen.

Family VI. Carchariid>e.

8. Mustcluii Cuvier.

8. vmnazo Bleeker; Hoshizame; Hakodate, Aomori, Matsnshima, Tokyo, AIi.«aki,

Kobe, Onomiehi, Hiroshima, Hakata.

9. TriaMs Midler and Henle.

9. isciiUiniii Midler and Henle; Korozame; Tokyo, Tsuruga, Onomichi, Hakata.

10. (Jah'un Ratinesqne {(udenr}imn.'< Blainville).

10. _yV/;)o»/r«.s- (Midler and Henle); I >r«A-i(/uAvf; Nagasaki, Onomichi, Hiro.shima.

11. Gakocer'do Midler and Henle.

11. //(//•U(».s- Miiller and Henle; Nagasaki.
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12. /V/oMf/ce Cantor.

12. (jlaucn Linnfeus; Misaki.

13. Carrh((ria)i Rafinesque {f'archarhhin.^ Blainville).

18. japonicus {Sch\ege\) ; Mejiro, Wanizame; Jiakodaie, Tokyo, Wakanonra, Kawa-

tana, Nagasaki.

14. ScoJ'iodon Mi'iller and Henle.

14. to<icm«/(/.s' (^liiller and Henle); not seen.

15. aewiu.v (Riippell); not seen.

16. walbeehmi (Bleaker); Nagasaki, Kawatana.

Family YII. Sphyrnid.e.

15. SpJninia Ratinesque.

17. zygsetia (Linnfeus) ; Sliimohizanw, Koxt'lmzaine; Misaki, Wakanonra, Nagasaki.

Family VIII. Alopiid.e.

16. Aldpiits Rafinesque.

18. vuJpes (Gmelin); Onogazainr, NuMmka, Neznmez<tme; Tokj'O, Yokohama,

Nagasaki.
Family IX. Mitsukurinid.e.

17. Mitsukurina 3ovd&n.

19. owstoni Jordan; Misaki.

Family X. Lamnid.e.

18. Isuropsi.^ Gill.

20. glmicn (Miiller and Henle) ; Aozame, Morozame; Matsushima, Nagasaki.

19. Lainnd Cuvier.

21. <:ornuhl('(t (Gmelin); not seen.

20. Carcharodon A. Smith.

22. C(irchari(ts (Linna'us); Misaki.

Family XI. Cetorhixid.k.

21. CetorJiinns Blainville.

2.3. maxinms (Gunner); Ubazame, Tenguzame, Bakazame, Zozame; not seen, Imt

reported on good authority.

Family XII. Rhineodontid.e.

22. Rhineodon A. Smith.

24. <i/piCMS Smith {peni(d'meatui< K.ish.monye); not seen.

Order III. Tectospondyli.

Family XIII. Squalid.e.

23. Squaliis Linnious.

25. mH.mknrii Jordan and Snyder; Aomori, Misaki, Awa, Kagorhima, Boshu.



N0.1324. ELASMOBRANCHIATE FISHES—JORDAN AND FOWLER. ()73

24. Lepidorhinust Bonaparte

26. foliaceus (Giinther); Misaki.

25. Deania Jordan and Snyder.

27. eglant'uKi Jordan and Snyder; Totomi Bay.

26. ZainoiK Jordan and Fowler.

28. sijaariiithisiiK (Giinther); Misaki.

27. Etntopteraa Rafineaque.

29. iurifer Jordan and Snyder; Bozuzame; Mi.saki.

28. < i?n<ro.sc(/Z/uim Miiller and Henle.

oO. litlerl Jordan and Fowler; Misaki.

Family XIV. Dalatiid.k.

29. I)a](din!< Rafinesque.

31. licltd (Bonnaterre); Yoroizaine; Misaki.

30. Soiuniosiis Le Siienr.

32. mk-rocrplmhix (Bloch and Schneider); Tokyo.

Family XV. Pristiophorid.e.

31. Pristiophorus Miiller and Henle.

33. japonicus Giinther; Nokogirizame, Hokohitka, Daigiriz(tme, Aoniori, Nagasaki.

Family XVI. Squatinid^.

32. Sffiatina Dumeril.

34. japonica Bleeker; Tengaizame, Kasuzame, Koruzinne; Nagasaki, Kobe.

Order IV. Batoidei.

Family XVII. Rhixobatid.e.

33. Rhiiui Bloch and Schneider.

35. ancyclosiomvs Bloch and Schneider; Kinkwazan, Matsnshiina Bay.

34. Rhynchobatus Miiller and Henle.

36. djiddensls (Forskal); Tongari, Kotainozu, Kamkn, Shhiomki, Sakafute; Onomi-

chi, Hiroshima, Hakata, Tsuruga.

35. Rkinobatus Bloch and Schneider.

37. schlegell Miiller and Henle; Sakatazame; Tokyo, Wakanonra. Onomichi,

Hakata, Nagasaki.

38. polyop]ithaimun Bleeker; Wakanonra, Hiroshima, Hakata, Nagasaki.

Family XVIII. Ra-iid^e.

36. Discobatus Ciarman.

39. s/xeH.s'/.y (Bloch and S<!hneider); Uchiwazarne; Hiroshima, Wakanonra.
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37. Raja Liniiteua.

40. hotrachyH (Jiiutlier; not ^een.

41. fasca Garnian; not seen.

42. meerderroorti Bleaker; Sehita; Tokyo, Nagasaki, Kobe, Wakanoura, Hakodate.

43. kenojei Schlegel; Kcnoei, Geng'wi, KaHube, Igaei, Rentiei; JVIisaki, Tokyo, Waka-

noura, Kobe, Tt^nruga, Nagasaki.

44. ti'iKjn Jordan and Fowler; Tciujaei; Aomori, Hakodate, Matsushinia.

Family XIX. Nakcobatid.k.

38. Axtrapt' Midler and Henle.

4."). jajioii'ica Schlegel; Shlhivfci; Wakanoura.

Family XX. D.\syatid.e.

39. Urolop}nts Miilier and Flenle.

40. /M.sr».x (iarnian; .iKuoruei; Tokyo, Kobe, Hiroshima, Hakata, Wakanoura.

40. D((t<!/atis Rafinesque.

47. kulilii (Midler and Henle); Tokyo, Misaki, Flakodate, Wakanoura, Onomichi,

Hiroshima.

48. akajel (MiiUer and Henle); Aka'ei; Matsushima, Tokyo, .Misaki, \\'akanoura,

Onomichi, Hiroshima, Tsuruga, Hakata, Kawatana, Nagasaki.

49. zugcl (Midler and Henle); Zitgei; Tokyo, Kobe, Wakanoura, Onomichi,

Hiroshima.

50. gerrarili (Gray); not seen.

41. Pteroplaten Midler and Henle.

51. jdixniica (Schlegel) ; Tsubak-nraei, y<tf:o!<a?i; Tokyo, Wakanoura, Hiroshima,

Hakata, Kawatana, Nagasaki.

Family XXI. Myliobatid.k.

42. Mi/liobaliK Dumeril.

52. tobijri Bleeker; Toblcl; Hakodate, Tokyo, Onomichi, Hiroshima, Hakata,

Nagasaki.

53. iiieuhojl ( Bloch and Schneider); not seen.

Family XXII. Mobulid^e.

43. Mobiila Rafinesque.

54. jajjoiiica (Miillcrand Henle); ltoiiial:icl: Misaki, Volcano Bay.

Bubclass HoLocEPHAi.i.

Order Y. Chim^roidei.

Fannly XXIII. Rhinochim.'erid.'f.

44. Rlii))ncliiiii;irii (hirman.

55. pacijicii (Mitsuknri); Kurihama, Misaki.

Family XXIV. CniM.Kiun.K.

45. Ctiimcera I>inna'us.

5(i. jiliai/lasiiia Jordan and Snyder; Ginzainr; Sagann Bay, Tokyo.




