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| CANADI'AN)ATEANTIC"_EAUNA-A

I—IOLOCEPHALI

. The numbers placed after the spec1ﬁc names refer to the numbered artlcles,"';” : S
in the list of selected- 11terature Those in heavy type refer to" art1cles conta1n1ng S

descr1pt1ons or. figures of the species. .

Specrrnens of- all except the starred (*) spec1es have been ava11ab1e N .L-‘ S
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F1shery Board for Scotland Sc1ent1ﬁc_s O

KEY TO. MA]OR DIVISIONS OF . CANADIAN ATLANTIC FISHES

T "1 (2) AMouth soft, wrthout artrculated jaws; ‘no palred fins. - B
S Class MARSIPOBRANCHII (.27 "

2 (1) Mouth w1th well- developed jaws; pectoral fins present in all Canadian Atlantic

species. -

N

Class PISCES (p 4)

3 (6) Skull and skeleton cartrlagmous teeth not imbedded in the -jaws:

éarman (4) for the sharks, skates and rays

!

*The nomenclature employed here follows Jordan and Everman (7) for. the lampreys K
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. . : CANAi)IAN ATLAl\fTIC FAUNA

4. (5) F1ve or more pairs of large gill. openmgs on each side of the neck. - Cee

Sub-class ,ELASMOBRANCHII _(p.. 4)

(4) Only one glll opemng on each' side of the neck: - Sub-class HOLOCEPHALI (p. 38)

"5,
.- 6. 3) Skull largely bony, teeth (1f present) imbedded in the jaws.

Sub-class TELEOSTOMI (in,léter part)

.

MARSIPOBRANCHII. LAMPREYS ANb HAGS

Mouth jawless situated at tip of snout, form eel-like, no paired fins. Skele-
ton"cartilaginous, scarcely separated into skull and vertebral column: "No fibs,
- sho:ulder, or pelvic girdles. Nostril single; mediap; skin naked. - e

) © . KEY TO GENERA

1. (2) Only one fin on the back snout with barbels, only one- gill opening on each -

side. . : MYXINE (p. 2)

2. (1) Two separate dorsal ﬁns snout without barbels; seven gill openings on each

side. _ L ~ PETROMYZON - (p. - 3)

roo- C MYXINIDAE HAGFISHES

- One gill opening on each 51de snout with several barbels dorsal fin-fold
. contmuous r

Genus MYXINE‘Linnaeus : ' : . Co

. Characters as above. . . ' - : .

M. glutinosa Linnaeus: i Ha;gﬁsh. 2, 3, 5 (Myxine limosa), 7,8. (Fig:1)
Body slender, eel-like, about 24 times as long.as thick. -Mouth with 2

'~ barbels on each side; stellate in outline when closed; no lips; nostril surrounded

by 4 barbels; tongue evertible, -with two rows of 7-9 and 8-10 rasplike horny

“teeth’”. Continuous fin-fold extends from posterior third of back, around tip - . .
of tail, and forward two-thirds the way along lower surface. A series of mucous

sacs, with prominent pores, on either side of abdomen, extending from‘about one-
thirteenth the way back- from snout, to beyond cloaca., Pores 26-33 i in front of

- branchial apertures; 57-66 between branchial aperture and cloaca (up to 70

recorded), and 11-13 behind cloaca, on'9 specimens from Grand Manan. In
European specimens 24-34-+54-64:-10-14 are recorded. Both European and
American specimens examined. Colour, grayish, to browmsh or reddish above,
mottled or plain; whitish or pale gray below. Length up to 18 inches.

Depth 20 to 525 fathoms. Mud bottom -Greenland and Grand banks to

"North Carolina; most- plentiful north and east of cape  Cod; in Europe from

Whlte sea to Enghsh channel.

“
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Fxg 1. Hagfish (Myxine glutinosa). a, Adult. b, Egg. After Bigelow and Welsh.

- . "PETROMYZONTIDAE: LAMPREYS = -

Gill openings 7 on ‘each side; snout without barbels; dorsal portion of fin-
fold deeply notched or divided into two dorsal ﬁns rear pari contmuous around ] .
the tail. . ) . .

Genus PETROMYZON Lmnaeus L

Buccal disk large, with numerous teeth arranged in concentric serles Dorsal . : ‘
“fin-fold divided into two separate fins.

P marinus Linnaeus. Sea lamprey 2,35 17,8 (Fig.2) .-

* Body eel-like. Skin naked. Mouth a ‘longitudinal slit when closed, an
elliptical disk whern open; anterior lingual lamella sharply curved, but without
differentiated median cusp. Gill clefts 7 on each side. Horny teeth numerous, in
11 or 12 concentric rows in radiating series; innermost teeth the largest. ' Dorsal ~ -
ﬁn-folda,well separated, the first originating near middle of body, the second
contxnuous around tail with ventral fold.. No paired fins. Colour, mottled:

S

Fig: 2. .Sea lamprey (Petromyzbn m?mlnus). After Jordan and Evermann. - : -



_brown above, sometimes greenish, reddish or plain blue; below whitish, gray, or .
a paler shade of ground colour of back. Length usually less than 2
-~ to 3 feet. .

-

CANADIAN ATLANTIC FAUNA '

Anadromous, ascending freshwater streams in -spring to spawn
Greenland and southern Labrador to Florida; Iceland; Norway and Faroes

 south to Medlterranean and west Afrlca

. Five or more pairs of gill openings; skin léa.thqry, with denticles -'(placoid
scales).
the leathery skin.

| P ISCES. iRUE FISHES. |
ELASMOBRANCHII. SHARKS AND RAYS

rarely up . -

West

Fins supported by cartilaginous rods, and horny fibres, and covered by

Skeleton chiefly cartilaginous; skull-far simpler than in bony

fishes; jaws and teeth highly developed, the latter imbedded in' the gums, with

successive rows becoming functional.

to the partitions between the gill clefts.

Inner margins of ventral fins modified into rod- hke semi-tubular copulatory .

organs, in males.

»
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KEY TO GENERA (ADULTS)

-

lower lobe

4

Gills attached throughout their 1engths

. (82) General form cylindrical. S (Sharks)
. (3) Head hammer- or shovel-shaped. . ’ . CESTRACION (. 9
(2) Head of ordinary shape; rounded or pointed snout '
(5) One dorsal fin; 6 gill clefts. CHLAMYDOSELACHUS (p. 5)
4) Two dorsal ﬁns; 5 gill clefts.
. (18) No anal fin. ’ .
First dorsal far back, over ventrals. ECHINORHINUS (p.-20)
(7)  First dorsal-well in front of ventrals. '
. (14) First and second dorsals each preceded by a spine, long or very short.
! (18) Dorsal spines long. )
. (12) Rear margin of upper lobe of tail notched near tip. CENTROSCYLLIUM (p. 18)
. (11) Rear margin of upper lobe of tail not notched . SQUALUS (p. 17)-
. (10) Dorsal spines very short. . ,CENTROSCYMNUS (p. 17)
No dorsal spines. SOMNIOSUS (p. 19).
Anal fin present: :
. (17) Gill clefts very long, nearly meetmg below; gills with horny rakers; teeth
tiny. CETORHINUS -(p. 16)
. (16) , Gill clefts confined-to sxdes of neck; gills thhout rakers; teeth large. )
. 21) . Caudal peduncle with a strong longitudinal keel on either side; tail lunate -
with lower lobe at least two-thirds as long as upper. - ;
(20) Teeth broad, triangular, with serrate edges pectoral 13 to 2 times as long as
first dorsal is high. CARCHARODON (p. 15) .
. (19) Teeth slender, lanceolate, pectoral only slightly longer than first dorsal is :
high. ) ’ ISURUS (p. 13)
. (18) No longitudinal keels on caudal peduncle; upper lobe of tail much longer than - -

o P
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- 34, (38) Caudal fin very small skin more or less pnckly

. j36.; '(33l 'Tall thh one ‘or more long dorsal spmes

¥k “anguineus Garman Eel shark 2,3,4,7. (Fig: ‘3) :

B P ' B -~ -
. vy K . Do 3 e, N A \ . . -

: ELASMOBRAN.CHII -

s B 1

22 (23) - Upper caudal lobe nearly as longr as head and body comblned ALOPIAS
23, (22) Upper .¢audal lobe'less than half as Tong as head and body combmed

- o4, "(25) . Teeth small, blunt, and arranged in a pavement. | ’ MUSTELUS
"'25, (24)" Teeth erect; pointed, and only one or two rows functional at artime.

726, (27) Second dorsal nearly ds high as first, T
27.(26) Second dorsal less than half as high’as first. s

- 28, :(29) +"Origin of first dorsal close behmd axilla’ of pectorals outer marglns of . teeth-

deeply niotched. GALEOCERDO

.+ 29, (28) Origin of first dorsal con51derably behrnd ax111a of pectorals outer margms

of teeth not deeply notched.

- +.30,.(31) _First dorsal orlgmates nearer to' ventrals than to "pectorals; snout long, .

.. - _ -pointed. " * PRIONACE
31. (30) First dorsal orrgmates nearer to. pectorals than to ventrals; snout “short, .

. rounded o K ~ CARCHARINUS
32, (1)  General form ﬂat and disklike, . .
33. (36) No long dorsal spmes on tail; extremxty of tail’comparatively stout. .

35 34) Caudal fin large, tnangular, skin perféectly. smooth,

. , CHLAMYDOSELACHIDAE EEL SHARKS i

o CARGHARIAS .

.-

.(p. /

(p-
: (Skates and Rays) ;

-

7)—‘

RAJA (p.21)
NARCAGION (p. 35)
DASYBATUS (p. 36) ' .

Six glll clefts 1 dorsal fin w1thout spine; no nictitating membrane, nostrils

~on top of snout\ ~ . o . o

- Genus CHLAMYDOSELACHUS Garman

Characters as above. T R

Body eel l:ke‘ .mouth” terminal. Six ‘pairs of gill clefts. Teeth similar in

' 28°. 32
the two jaws, w1th a broad base and 3 curved slender cusps; g %6 to ¢ 32

¢

‘Caudal pdinted. Colour, uniform: brown. Length 2 to'5 feet..

Japan; New South Wales Madeira; Norway, and doubtful record from ) L

Pemaquld point, Maine.

. Fig. 3. _‘ Eel shark (Chlamydoselochus 'bnguiﬁelts). ) After qudé and Bean::

rows; .

- medlan tooth. Dorsal fin far back low, somewhat smaller than and above anal

one -



L6 . C CANADIAN ATLANTIC FAUNA ’ S

’

- Gehus MUSTELUSI Linck T -

MUSTELIDAE L. SMOOTH DOGFISHES ’

Five gill clefts 2 dorsal fins without. spines; anal fin present axis of tall
little raised; nictitating membrane present; teeth in bands or in pavement

7
~ h

Teeth blunt, in pavement. - No nasoral grooves.

M. canis (Mitchill). Smooth dogfish. 2and 4 (Galeorkinus laévis),?. (Fig. 4)

. Trunk sler_lder; snout flattened, blunt at tip; mouth crescentic; teeth srhall,
low, blunt, rhomboid to oval, their upper surface convex, sbme with outer edges

' . 74
" 80

more or less deeply notched, arranged like a pavement, == rows in spec*men ex-

' B -

Fig. 4. Smooth dogfish (Mustelus canis). After Garman.

L

originating close behind axilla of pectorals. ‘S_econd dorsal
~ similar to first, about two-thirds as high, situated far back,
) ‘but originating in front of anal. Lower caudal lobe only

o about one-fourth as long as upper, rear margin of upper

(, > deeply notched. Pectorals about as large as first dorsal.

Q}a‘% Colour, plain gray or olive to brown sometimes w1th pale -

spots above; white yellowish, or pale gray below. Length

of adults usually 2 or 3 feet; maximum about 5 feet. -
“Teeth.

. N Shoal water. Bay of Fundy to Cuba not common
north of cape Cod; Atlantic coasts of southern Europe; Medxterranean South
Afrlca from the cape to Natal. ‘

~

' IOpinion 93, International Commission on Zoological l\jomenclature (Science, N. S., vol. 65;
p. 300) places Mustelus in-the official hst Consequently Mustelidae replaces Galeorhinidae as
the family name. ~ . - P

several series functlonmg at once. ) . . -

amined. First dorsal triangular,’its rear margin concave,




CARCHARINIDAE  REQUIEM SHARKS - -

- ELASMOBRANCHII

NN

v

Teeth c‘ompressed sub trlangular sharp edged, pomted with a single large

Cusp, one series functional at a time; ‘otherwise as in Mustelidae (p- 6). -

Genus CARCHARINUS

First dorsal (western Atlantic species) orlgmates nearer to axilla of the-

pectorals than to ventrals. No spiracle. Some or all of the teeth serrate; their .

cusps erect, or. only sllghtly obhque

s/

C. obscurus™ Lesueur. ' Dusky shark. 2, 4, 7.

Trunk heaviest at or behind the pectorals; snout blunt, broader than long,
Teeth erect, separate,’

'(Fig. '5)

rounded at tip; -short grooves at cormers of -mouth.

~

29
. with serrate margins, in abdut % rows; upper trlangular, inner margm CONVeEX,

\

Fig. 5. -Dusky shark (Carcharimus obscurus).

slightly emended.

of first dorsal nearly equal to distance_from eye to first
gill cleft, origin behind inner angle of pectoral.

dorsal above anal, noticeably smaller than latter.

Second

per caudal lobe much the lla‘rger; pectorals relatively
long and narrow. Colour, gray -brown above; whitish

-below. Length to about 14 feet, usually 6 to 9 feet.

Coastal waters, north casually to cape Elizabeth,

Maine, and northeastern part of Georgés bank;
ern range doubtful because of confusion w1th ‘other spemes

1slands South Africa.

Genus PRIONAGE Linnaeus

-

south-

After LeSpeur,

Up- -

outer notched; lower teeth with nar-rqwxlanceolate cusps and broad bases. Helght

Teeth, after LeSueur. ‘

Madei ré; Canary

First dorsal nearer to ventrals than to pe(,torals teeth serrate, unlxke in- the

“two jaws; no spiracles.

. N

~
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P, glauca (Lirrnaeus) Greaf blue shark
glauca); 8 (Carchamas glaucus)

1, 2, 4 (Galeus glaucus) 5 7 (P
(Fig. 6)

: Body fusiform, rather §1ender

1
. teeth usually 93, to 53 37 exceptxonally as few as 23 rows in lower jaw; upper teeth

- trxangula r, serrate, curved outward, inner, margms convex, outer margins concave;
lower teeth narrower, with nearly straight cusps and weaker marginal serrations.-

Fig. 6. Great blue shark (Prianrzce glauca), - .
Based on photographs of specxmens
taken on Georges bank ’

Teeth more strongly serrated in small
than large fish. First dorsal notably small,
height equal to about snout to eye, origin

nearer ventrals than axilla of _pectorals. - .
. Second dorsal less than half as high as first;

over anal. Lower caudal lobe about half
LT A " as long as upper, each measured from the

' .. Teeth. corresponding caudal pit. Pectorals, long,
. - scimitar-shaped,

snout to third gill cleft. Colour, strong blue? above, shading to paler on sides;

white below, tips of pectorals usually dusky; anal sometimes partly dusky..

Maximum length ini northern seas usually 10 to 12 feet.

Pelagic in all warm oceans. North to Nantucket shoals and Nova Scotla

L . and .occasionally to Grand’ ‘banks.

: Genus GALEOCERDO . = -

First dorsal much closer to pectorals than to ventrals.
' in the two jaws. Small spiracles present.

Teeth serrate, alike

e - - *Sailor Blue,” plate XXI; Color- Standards and Color Nomenclature, Robert Ridgway,
1912, Washington. A ‘ e - ’

length equal to about.

Snont conical, pomted Mouth crescentic,- .




' ELASMOBRANCHII

- G. arcticus (Faber). Txger shark. 2,4, T (G Mgrmus)
- Body heaviest forward of first dorsal, tapering toward tail; snoutshort, broad, -

(Fig. 7)

rounded; mp_uth nearly two-thirds breadth of snout; labi_al folds much longer on

Fig. 7. Tiger shark (Galeocerdo “arcticus). From a specimen
4% feet long in the Museum of Comparative Zotlogy.

upper jaw than on lower. Teeth large, sharp-edged,

21 25

alike in the two jaws, in o1 035 rows; points directed

toward the corners of the mouth, inner édges convex,
outer edges concave and deeply notched; both edges
with coarse serrations near the base, but nearly smooth

_ near tip. First dorsal trianglar, slightly smaller than

pectorals; originating very slightly behind axilla of
pectoral in specimen examined (its position variously
described). Second dorsal and anal very small, about
equa'l, the former standing before the latter.  .Pectorals
as long as distance from eye to third gill cleft; upper
caudal lobe notched, about twice length of lower, or
one-fourth length of fish. Caudal peduncle with low

Teeth,

keels. Colour, light brown, more or less spotted and barred with darker
brown, these markings fading with growth Length frequently 12 to 15 feet;

exceptionally to 30 feet. -

Cosmopolitan in warm parts of all oceans; ch;eﬂy coastal; not uncommon
north to Woods Hole; occasional at Provincetown, cape Cod. ;

CESTRACIONTIDAE. HAMMERHEAD SHARKS;

Characters as in Carcharinidae, except~frohtal region of-skull expanded
“laterally, in characteristic “heart” or “hammer” outline, with the eyes at the tips.

Genus CESTRACION- i
Characters as above. '
' Key to species

Head véry..bfoad, its greatest width about 3 in total lenigth.
. Head less broadly expanded, its width about 5 in total length.

- sygesna’

tiburo



]

~ base, ‘origin well behind axilla of

10 . ", - CANADIAN ATLANTIC FAUN‘A‘ A ce

C. zygaena (Lmnaeus) Hammerhead 2, 4, 7 (Sphyrna zygcena) (Fig: 8) ‘

* Trunk slender. Head: hammer-shaped with the eyes at ends of lateral pro- .

29

. cesses, Teeth-in o to 5 rows;: similar in the two jaws; usually-obhque, sqme-- :

28 " 34

times nearly erect, margins nearly straight, outer notched, more or less serrate -

(fig. 8); lower narr(')wer; than upper. First dorsal higher than length of its

Flg 8. Hammerhead shark (Cestracion
zygaemz) After Garman.

pectoral;  second. . dorsal hardly Upper andIowerteethoftwospecxmens showmg
one-fifth height of first, above - individual varlatlon

anal, -which is similar. Upper

. caudal lobe (measured from its pit) notab]y long, equal to about 30 per cent
" of total length of fish; deeply notched near its tip; lower lobe less than half

length ‘of upper; ‘pectorals broadly triangular, smaller than first' dorsal;

Colour, ‘gray to ashy brown above; paler brown to dirty white below. Maxi-
. mum length 17 feet. . . -

Cosmopolitan in warm coastal seas; north to ofﬁng of southern Nova Scotia
and England. : i

O, tiburo (Linnacus). Bonnet shark. 4, 7 (Sphyrna tiburo). (Fig. 9)

Body moderately slender, compressed; lateral expansions of head shorter '

and relatively much broader than in C. zygena. Mouth crescentic. " Teeth in

26

2 to 31, FoW's, with broad bases, and low cusps, upper more oblique than lower.

,
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S ‘ L Fxrst dorsal orxgm behmd ax1lla 'of pectoral herght greater than length of base o -:_J.
. g' : second dorsal and -anal- relatlvely larger than in C: zygena, nearly one-third as.- . ;> 7]
SRS hxgh as first dorsal. . Caudal long, upper caudal lobe déeply notched near tip, o C

. lower lobe less tharL half length of upper; Ventrals larger than in - C zygaena 1
pe , . .
P ! - !
; - s )
3 L ?
- :
i . 5
L N T
L - . N |
: g PEREE
L ) »'.'::l Y Fig{-Q ‘Bonhet. shark‘.('Cést.racib'n tib;tro) : After Garman . N . _ N '
l ' length of- pectorals about equal to hexght of first dorsal broader than 4n C zygama . . “—i
i 'Colour grayish above, ‘sometimes ‘with-a few small dark spots on- s1des 1_°ale .
E - below Length seldom more than 5 feet:’ : oo N
Eee W]despread in warm, coastal seas., Casual to Massachusetts bay N l
L ’ e T ALOPIIDAE THRESHER SHARKS S HEEPEEEO N N
e ‘ Characters as in Carchar1n1dae (p 7) except tall enormously elongate,_and SCTEINENS
;o T <_:,no nlct1tat1ng membrane BRI - L S ) e T
- - "Genis ALOPIAS . . ST y
[ C - Characters those of the famxly ’ . - - L ""l
1 ;-M T A; vulpmus (Bonnaterre) Thresher 2 and 4 (Vulpecula marma) 5 7 and 8 o
l _ ~Q L (4: vulpes) (Fig. 10) ' . 4
! S Body stoutest opposite’ pectorals snout broadly rounded notably short ;
l T ' ‘ ’ -
L‘ c, ) 1

. . —( R '_ N ] ’;
l:‘ [ e o - - ) ] ) ~ - A I: l
l'_‘ . o 5o T ‘__YFi»g;":I_O. Thresher (Alogiaé vlflpihqt). “After Gdrman. ., -~ - - , \ ] S
| : » : S ‘ |
£ L E | - Lo ; R -



12 - B ‘CANADIAN ATLANTIC FAUNA PP

*C. ta.urus Raﬁnesque Sand shark. 2 4, 7 (C. Z'Lttomhs) (Frg 11) -

- 42
8T -50 " - ‘
small, triangular, with smooth edges. First

of pectoral. Second dorsal very small sim-

pectorals sickle-shaped, length about ‘twice.

Teeth -of‘ A.mll?inus. height of first- dorsal. "Colour, dark leaden
‘brown to nearly. black, above; whrte below,~.

lower sides of pectorals leaden. * Maximum_length 20 feet or more.
" All warm seas, north to,Nova Scotia, and perhaps gulf of St. Lawrence. -

CARCHARIIDAE SAND SHARKS

Characters -as in Carcharrmdae (p- 7, e\cept no mctrtatmg membrane

Genus CARCHARIAS

Snout short upper caudal p1t well developed lower caudal lobe well
developed . - : - .

Body stout; snout short flattened above blunt at t1p Teeth in :—g to—

- - . rows; alike in the two Jaws, long, narrow, pointed,
- smooth- edged most of them with a denticle at
_ either side near base. First dorsal, originating well

behind inner angle of pectoral, relatively small,
" height about equal to snout to eye, its base equal

dorsal,” and searly as. large. ~Upper caudal lobe

fish; lower lobe about one-third length of upper.
Pectorals triangular, slightly larger than first"
dorsal. Coléur, gray, darker above than below,
‘indistinctly spotted or mottled with darker; fins
. .- sometimes edged with black. Length of-adults
Teeth of C. taurus. usually 4 to 6 feet,.rarely 8 or 9 feet. ‘
: - Shoal coastal waters, North Carolina to gulf
of Mame casual to bay of- Fundy; Medlterranean and South Afrrca

- teeth in ;- to —— rows; alike in the two -j‘aws,

“ilar to and in front of anal, .Caudal enor-
mously long,. . scythe- shaped, the pedunclé
without keels. or pits. - Ventrals much larger -
than anal, about as long as lower-caudal lobe,'

deeply notched, about 30 per cent total length of -

dorsal relatively low, origin well behind axilla _ -

46
40 .-

to height. “Second- dorsal and anal, similar to first -,

)

o

. A

et e e
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_adults; these denticles-lacking i in some or all teeth in young. -

_ cleft. ‘Second dorsal very small; origin over origin of anal.

'F.ig. 11." Sand shark '(_Cai'charfas taurus). . After Garman.

ISURIDAE. MACKEREL SHARKS .

"Anal-fin present; no dorsal spines. Vertebral axis of tail turns abrup’tly:

upward from horizontal; lower caudal lobe only slightly shorter than upper. A

strong mid-lateral keel on either side of caudal peduncle deep upper dnd lower
. caudal pits. .- - ; .

A

Genus ISURUS - - o -

Gills without horny stramers Teeth large, narrow, pointed, their margin,»

not serrate.
Key to specxes

C First dorsal origin well'behind axilla of pectoral, Teeth without denticles. .  tigris
’ First dorsal ongm over axilla of pectoral. . Teeth with lateral denticles in adults. nasus

I ‘nasus (Bonnaterre). Common mackerelshark. 1,2 (I. punctatus+I. nasus),
3 (I. cornubicus), & (I. punctatus~+1I. nasus) 5 and 7 (Lamna corn- -

. bica), 8 (. cornubicus). (Fig. 12) . .

Trunk very stout thickest oppOSIte pectorals ‘snout conical, pointed; teeth

in 50 to 23 ‘rows, alike in the two jaws, with narrow pomted cusps, and broad

bases, having small, sharp dentlcle on each side near base in

Third tooth from centre in upper jaw very small. First
dorsalarises directly over axilla of pectoral, trxangular about
as hlgh as long, height abqut equal to eye to second gill

Anal similar to second dorsal. Tail lunate; upper caudal
lobe (measured from its. pit) nearly one-third distance from™
snout to caudal base, its rear margin notched near tip; lower
caudal lobe about 70 per cent as long as upper. Pectorals
longer than first dorsal is hlgh falcate-triangular. ~ Colour,
dark bluish gray above; whlte below; pectorals dusky, on-
outer” half or one-third. Anal white or slightly dusky.
Usual maximum length about 12 feet. . -

Teeth of I. nasus.

. -
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" . Fig. 12. Common mackerel shark (Ixur.us nasus). After Garmari;

-

Pelagic in north Atlantic, Mediterranean and north Pacific; regularly

north to Maine, occasmnal ‘to the gulf of St. Lawrence and to southeastern o

" Newfoundland,

I ‘tigris (Atwood).
T (Flg 13) . .
) Trunk fusiform, snout conical, more pointed than in 1. nasus. Teeth in

.Sharp-nosea mackerel shark.i 1, 2, 4, 7 (I dekayi).

) 26 s . . . ;
about —rows; alike it the two jaws, with narrow, pomted cusps, broad-based,

Fig. 13. Sharp-nosed mackerel shark -(Isurus tigris)
* . <from a painting by J. Henry Blake, of a
Massachusetts bay specimen, 8 ft. 4 in. long.

without lateral denticles.
median line of the-mouth longest, and more flexuous
than ‘the others.

the-fourth. First dorsal, arising over rear angle of
pectoral relatively shorter than in I. nasus; origin

First four teeth from ¢ .01 dorsal anterior to anal origin. Lower lobe

First two teeth from the

Third upper tooth smaller than

-centre of upper and
lower' jaw.  After
Murphy. -

of caudal relatively longer than in I.'masus, about
" 75 per cent as long as upper lobe,” each measured
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- for caudal plt Colour dark clear blue to ashy brown above wh1te below,
" with demarcatlon sharply deﬁned Pectoral w1thout dusky blotch at the ~t1p

. Maxrmum length about’lO feet. - . - - o Ta , ~
I '7 ’} Pelaglc in’ western Atlantlc \Vest Indles to Massachusetts bay perhaps '
. 1dent1cal w1th T. oxyrhynchus of - Medlterranean and eastern Atlantlc PR
, {" Genus GARGHARODON S TN Vi

‘ GlllS w1thout horny stra1ners teeth large tr1angular w1th serrate margms

>G ca;rcha,na,s f‘Linnaeus) Whlte shark 2,4, 5 7 "(Fig 14) ) _ R
Trunk fusiferm; snout comcal relatlvely shorter than in Isurus di'stance'_‘: ’

<57

P

- Fig. 1. White, shark-(-Cargh{zrodqn cd;-chalia.s_). T After —Gax:man. -

fror‘n its tip to ‘eyes ‘sarn'e as tof mouth; 'teeth in about ;g
- fows, trlangular serrate lower narrower than upper; with
" edgesmore concave. First dorsal origin sllghtly -behind -
“axilla of pectoral base slightly longer than helght height o
N _- about equal todistance from corner of ‘mouth to first gill
‘ T ' cleft. * Second dorsal very small, entlrely in front of anal.
;’

" Pectorals Targe, falciform, length equal to distance from .

snout to first gill-cléft. . Caudal lunate;.lower lobe 73 to

‘92 per cent as long as upper measured from plt upper

’ "lobe notched. ‘Caudal peduncle with deep pit above, a
- -, shallow below; with well. developed longitudinal keels, - 7.0
" f, Colour slaty, leaden or blue-gray above; white below a .- Teeth, -
' black spot 1n axilla of pectoral, sometimes’ extendlng }
- out on fin,. and on trunk. Max1mum length to 40 feet;; northern spec1mens ..
’ usually small L T [P Lo .

-
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Cosmopohtan in warm seas nowhere abundant occa51ona1 in "Massa-

R chusetts bay, bay of Fundy, and probably southeastern Nova Scotla

v

Genus CETORHINUS S :

GlllS with horny strainers; glll clefts very long, teeth small, con1cal

A

C. maximus (Gunner). Baskmg shark. 2, 3, 4 5,17, 8 (Flg 15)

Trunk stout; snout, in adult, blant conical, flattened above (14 inches in_-

front. of ‘mouth in 26 ft.’ speC1men). in young produced in front of -

-mouth into .a. sub-cylindrical proboscis " (8, fig. 331) pointed at’ -tip;

Fig. 15 Basking shark (Cetarhzmts mammus), from a spemmen about 26 feet )
long, in, Boston Socrety of Natural Hxstory -

(about 9 inches long in 8-ft. Japanese specimen éxamined).- Teeth ‘minute,

- T 200 0 : . . . . -
_numerous, 500 rows recorded, conical, points directed inwards;.-- several rows . -

functional at once. ~ Skin of throat loose, widely distensible. .First dorsal originf‘
ates well behind, posterior angle of pectoral, height equal:to about one-twelfth

total length; triangular. Second dorsal and anal very small former originating -
in front of latter, similar, their height equaling about one- fourth length of first -
" dorsal. -Caudal in adult of Isurid form, margin notched; lower lobe about two- -
_ thirds length of upper; lower lobe relatively shorter in young (8, fig. 331a), about -
~ half upper in 8 ft. specimen. Caudal peduncle with shallow upper and lower

" caudal pits; its sides described as with strong longitudinal keels. Pectorals much

longer than first dorsal is hlgh Calour, graylsh brown to slaty- above; under -

parts nearly the same or paler uniform or shading into white, sometimes with "
whlte patch under snout. Maximuni size at least 40 feet, often 25 to 35 feet.

North Atlantic northward to gulf of Maine, Newfoundland Iceland and
-northern Norway; Medlterranean north and south Pac1ﬁc Australlan reglon

South-Africa. : ' ) -

Pt

a
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Genus™ SQUALUS - -
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R SQUALIDAE SPINY DOGFISHES s
No anal ﬁn Two dorsal fins, w1th sharo spmes - ST )

.

Rear margin “of the upper caudal lobe not notched teeth allke in the’ two -
]aws dorsal spines long R -

S. acanthias. Linnaeus. :Spiny dogfish. 2, 3,4, 5,6,7,8. (Fig. 16)
Trunk slender snout flattened above, founded at tips; long diameter of. eye

2
equals about half eye to snout; teeth in about £ rows; similar in the two jaws;

Fig. 16. Spiny dogﬁsh (Squalus acanlhws) CAfter - ' g ; "_'
. . Garman. ) L

outer margins notched, points turned towards corners

. of mouth. First dorsal originates behind rear’ angle h &
. of pectoral; triangular, its rear margin only slightly u‘ ‘,‘ (N

concave; with.a smooth spirie less than half length of-

fin. Second dorsal about two- thirds as high as first, Teeth. .

. with a smooth spine nearly as high'as the fin. Lower caudal lobe about 40 to 45

per cent as long as upper. A low, longitudinal fold-of skin on each side of caudal - -
peduncle; no’caudal pits. No anal. Ventrals well in front of second dorsal.
Pectorals large, triangular, broader than long. Colour, slate coloured, rarely .
brown above; young with a row of small white spots from pectoral to anal; other ~
spots in front of and behind first dorsal and in front of second; the spots fading
with age. Gray to white below. Length of mature males up to about 3 feet;,

females to about 31 feet. -

~ Both sides of north Atlantlc Medlterranean South Africa; west Greenland |
and strait of Bélle Isle to Cuba in western Atlantic; most plentiful ‘North Carolina
to gulf of St. Lawrence. ’ -
Genus CENTROSCYMNUS

Caudal notched teeth unlike in the two jaws; each tooth with only one'cusp; .

/

- dorsals each “with a very small spine; eyes large.

1
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ceme T . - -

" ,.t;_: C coelolepIS Bocage and Capello Portuguese shark 2 4 5 7., (F1g 17)
RPN Snout short rounded eye large, dlameter equal to about 60 per cent dlS-

- Fig. 17. . Portuguese shark (éep;roscymnus coélplej;iis)'. After ,Garrn,an‘:“-' o

. R L e I . .. . . Ve
- - i : e o

(4 ~

" . ~

mrdway between’ pectorals and ventrals, notably small height
~about equals snéut to eye.”- Second dorsal slightly larger’ than

above and below. - Length, 3 to 4 feet.

R Usually deeper than 150 fathoms Grand bank, La Have Georges Iceland -
< the? Faroes, Portugal Maderra Medrterranean ]apan :

Genus CENTROSCYLLIUM Ty T SR RS

]aws each with ‘several cusps; caudal notched in- Atlantlc spec1es ‘ -

C fa.brICu (Remhardt) Black dogfish. 2, 3, 4 5, 6 7 (Frg 18)

Trunk slender snout short,- bluntly roinded. Eye notably ,large long-;
. diameter nearly equal.to snout to eye; teeth in about'

* “Teeth of C. fabricii, after’
Garman.

Lengch1 t031 feet L _ S

70
SUIUR ,tance from snout—to eye teeth in abOUtZL—Z rows upper narrow :

lanceolate, lower broad flat, rectangular, router marg1ns
. ’notched forming a. cuttrng edge F1rst dorsal far back, about ~

-first “(smaller in most-othér - sharks) Upper caudal lobe . X
Teeth . roughly 1ectangular notched lower lobe about half length of

- : . upper. No anal fin. - Pectorals small; rear margin nearly N

strarght angles sr'arcely rounded. Colour,- ‘deep chestnut or blackrsh brown, -

Dorsal spineslong, grooved long1tud1nally on each srde teeth alike in- the two S

B 7:% rows, alrke in the two JaWS eaCh Wlth 3 sharp:-

" triangular cusps, “the central one: longest Flrst dorsal’ '
" small, its upper edge rounded; originating: well behmd )
.. rear angle of - pectoral._ Second dorsal larger than' }
) - 'ﬁrst ‘roughly triangular: . Dorsal ‘spines.” deeply: *
grooved No analfin. Lower. caudaLlobe but weakly: ~
.- _marked off from upper about half as long Rear”_‘
. ... 7I-= axil of ventral under origin of second dorsal.” Pec-
torals small rounded. . ‘Colour, umform black or- dark brown above and below..

[

Fir——

i
t
v

3 et




'. . :'-- . Flg 18, BIack dogﬁch (Centroscyllmm fabncu) After Garman ’ .‘ )

[

Usually deeper than 150 fathoms - West Greenland slopes of Grand bank

. lslands ]apan L .

, No anal ﬁn two dorsal fins’ lack1ng sprnes in Atlant1c genera ne1ther caudal
- p1ts nor lateral keels teeth unhke in the two jaws; snout short -

«
-

l < Genus SOMNIOSUS - - ., . oo T

[, .

j cuttrng edge facmg the upper ]aw eyes notably small R

<. rhinus carchamas) 4,5, 6, 7,8 (Acanthorhmus carcharws) (Fig. 1(5)
" Trunk moderately stout, head strongly arched above; snout short, flattenéd

e
about é rows, upper narr ow trrangular td lancet shaped erect lower quadrate,

Fxg 19 Greenland shark (Sommosus mtcrocephalus)
. After Garman '

the1r tips sharply bent toward the,; corners of. mouth '
Lo . . outer miargins deeply fiotched, inner- nearly strarght
" Height of first dorsal equal to about- half d1stance .
from mouth to snout; origin rmdway between snout
and" ‘hase ‘of caudal; posterior ‘angle’ projecting
rearward for a distance greater than height.of the
o .Second dorsal’ ‘similar-to first, slightly stnaller.
!
l
i
:

e
\

D1stance from axilla to origin of first dorsal equals . N MY
31 to 40 per cent of drstance from axrlla to ventrals T 7 Teeth. S .

to Georges bank; gulf of Mex1co Faroes, Hebrrdes Iceland ,‘perhaps Falkland :

SCYMNORHINIDAE NURSE SHARKS . _ i

Second ‘dorsal- about as large as- ﬁrst lower teeth formlng a, contrnuous

g

S mlcrocephalus (Bloch and Schnerder) Greenland shark 2 i3~ ‘(Acahl-hol o

above, rounded at tip; d1ameter of. eye less than one- th1rd snout to eye teeth 1n S

SR TR

daa
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Caudal axis only shghtly rarsed upper caudal 1obe notched the. lower about 70 .
- per cent as long No caudal pits, nor keels. No anal fin.. Pectorals very small,
with rounded angles.. Colour, gray, brownish ot ‘black, nearly as dark below"
as above, sometrmes purplish; back and sides w1th many indistinct dark trans-’
" verse bands; some specimens with whrte spots Length of adults averages 8 to

" 12 feet; rarely to 18 feet.

Chiefly deeper than 20 to 30 fathoms on muddy bottom Arctic and sub-. .

"Arctic; south to cape Cod;-to North sea and English channel and to Oregon -

,,-‘ ECHINORHINIDAE BRAMBLE SHARKS

No anal fin. | Two dorsals without spmes nerther caudal p1ts nor lateral

keels teeth srmrlar in the, two jaws, forming: cuttmg edges - S I

Genus ECHINORHINUS o =
Characters of the famrly o

‘ E. brucus (BOnnaterre) Bramble shark. 2,4, 7 (E spinosus).” - (Fig. 20‘)>

- Trank moderately slender; snout. short ‘with rounded- tip. Teeth alike in .; -
- the two ]aws dlagnostlc in outline, the pointed cusps directed towards corners '

Fig. 20. Bramble shark )(E.chinorhimts brucus)‘. o
From Goode and Bean, after Day.

QAZHITIDR "’”“” R ””"""”” of mouth, each margin with one or two -
%} deep notches near its base. All fins small, . =

as in Sommiosus. First dorsal far back
over ventrals. Second dorsal close behind

J%& first. Caudal axis sharply bent. No‘anal.
ST W) Ceiiiies) G i Skin notably spinous. Colour, dark brown

Teeth, after Morear. above, with or without darker blotches; . .- -
- “paler brown to white below. Max1mum -
recorded length, 9 féet. : )

Chxeﬂy deeper than_100 fathoms. Great Britain to north Africa; Medlter-
‘ranean; cape.of Good Hope; New Zealand; Austraha Japan; acmdental at
.Provmcetown cape Cod. -

. ' . RN
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’ - RAJ IDAE. SKATES

General. form ﬂat disk- like; “tail moderately stout, without serrated dorsal ]
spines; caudal fin present but very smiall; skin of the disk or tail with at least a
few small spmes and often thorny. T - B '

Genus RAJ A ) -

Snout supported by a drstmct cartrlage dorsal fins near énd of tarl margms

_of pectorals not produced into sharp points; disk rhombic. Males with several
- bands.of erectile hooks near thre outer corners of the pectorals -

- - < Key to species .
(2) - Lower surface with minute rounded tubercles. ] - granulata

1.
2. (1) Lower surface smooth.
3. (6) No large thorns along mid-dorsal zone of disk between eyes and ventral ﬁns
4, (5) Mid line of disk densely provided wrth _small spines. . spinicauda
5. (4) Mid line of disk smooth. stabuliforis -
6. (3) One or more rows of large thorns along mid-dorsal zoné of disk behind eyes. i
7. (8)  Posterior third of tail without thorns, - R . senta
8. (7) Thorns on tail extending at least to dorsal fin. ~ . R
9. (18) One row of large thorns on tail. : E e

. 10. (11) Mid row of thorns between eyes and first dorsal numbermg about 47 to 50. lintea -

11, (10) . Mid row ‘of thorns less than about 45. . : . .
12. (13) -Lower surface of ‘disk with irregular dark blotches. hypoboreas
13. (12) Lower sutface of disk white or grayish without dark blotches. i -
14. (A7) Mid row of thorns not exceeding 20. -
15. (16) -Upper surface simooth. between the thorns. : " “juvenile scabrata

16. (15) Upper surface prickly-between the thorns. . . - radiata e
17. (14) Mid row of thorns numbering about 34 to 37. . S juvenile fyllae

18, (9) Two or more rows of thorns on tail. _
19. (20) Mid row of thorns on tail much larger than any others.

20. (19) Mid row of thorns on tail not much larger than the others.
21. (22) Upper surface of disk with many narrow irregular dark bars aswell as spots eglanterla '

' s'cabrata

© 22, (21)-.Upper surface of disk either plain or spatted, but not barred

23. (24) Teeth in more than 65 rows in each jaw. - o dia.pha.nes, ’
24. (23) Teeth in less than 65 rows. . .
25. (26)° Teeth in 38 to 60 rows;. upper surface of drsk with.many small round dark-

: spots; with or \Vlthout a large spot on each pectoral. ; erm?;cea,
26. (25) Teeth in 30 to 36 rows; upper surface of disk plain; with or without a large '
N spot on each pectoral. - o yllae .

R. erinaced. . Mitchill. Little skate. 2,4, 5, 7. (Fig.21) . - -.
Anterior outline obtuse In specimens, 17 to"21 inches long, distance.from

" snout to-centre of eye equals 37 to 40 per Cent the breadth of disk abreast the

eyes; length of disk, from snout to rear angle of pectoral, equ.als 82 to 86 per cent
of breadth of disk; and 48 to 51 per cent of total length. Tail about half total

_leng;ch. Teeth in i—g to,gg rows in 3 adult spe’cimér_ls examined : 38 to 60 rows

reported. ’
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" Large’ thorns on back and sldes of tall shoulders head and snout in several

1rregular rows along the dorsal rldge and ‘scattered generally over: upper surface o

_of disk, but (except rarely) no definite m1d dorsal row much larger than thé others: -

Colour, "grayish to dark brown above, often” clouded with llghter and darker
usually ‘with many small round darker spots;’ sometimes ‘with whitish. eye- spots -
: _-near rear angles of pectorals whrte or pale grayrsh below Maxrmum length

R dlaphanes Mrtchrll Spotted skate 2,-4, 5 and 7 (R ocellata) (Flg—‘ 22)
' Anterlor outline obtuse; snout short. In’ specimens 181 to 36 inches: long

- distance" from snout to centré of eye equals 36 to 38 per cent of breadth .of dlSk -

about 24 1nches T . S T ) _s
- ;' ’.
.~ - R =
. :'; 4 ‘- S
LT I T R
B - - g - s
Al 2 . : N '-
L . b =L
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N Aal
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T " Fig.21. Little skate ‘(Rajau_erinacéa): After AGarfnan. .
Tide line_down. to about 50 fathoms; eomrnonest-‘ in'shoal water. Conti-
-nental shelf of eastern North America, Scotian banks and southern srde of gulf
of St. Lawrence tor Chesapeake bay; mostly shoal T s : e

'-\abreast the eyes ‘length of drsk from snout to rear angle of pectoral equals 78 to
3 - T i B ; & , : ] - . }_ 3 . R
z , . v i " -7 - ) ,\"..,- P
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87 .per cent breadth of disk; and 49 to 53 per cent of total length. Tail about
half the total length. Teeth aé,in. erinacea, except more numerous; 66 to 104
rows in each jaw,'in 13 specimens, I5% inches (immature) to 36 inches long..
Thorns-as in erinacea, the large spines along the midline being rarely present,
--except in very young. Colour, light brown above, spotted with round darker
patches: with or without one or two large pale eye spots, often black centred,

Fig. 22. Spotted skate (Rdja diaphanes). After Garman.

" near rear angle of 'pectoral. Sides of snout translucent; lower surface white.

Maximum length about 3 feet; adults usually 30 to 34 inches. )
" From neartide mark down to 50 fathoms. Atlantic shelf of North America;

southern side of gulf of St. Lawrence and western part of Grand bank, to Chesa- 5

peake bay.

.R. scabrata Garman. Thorny skate. 2, 4, 5 and T (R. radiata). (Fig. 23j

-+ Anterior outline obtuse: Distance to eye in 5 Massachusetts bay specimens
one from Halifax, and one from Sable island, 95 to 31 inches long, equals 29 to 40

-

]
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per cent of breadth of d1sk opp051te eyes “length of d1sk from snout to rear angle
of pectoral equals 79 to 90 per cennt of breadth of disk; and 51 to 59 per cent of

g total length Teeth m pavement, in’ % to g rOWS (3 spec1mens) Twelve to

sixteen very large curved thorns with notably stellate bases along midline of tail -
and disk; a pair on each shoulder; one in front,and one behind each’ eye; one -’

" behind each spiracle. Smaller thorns on the snout, in a row ﬂankmg the mid-

- dqrsals, ‘on each side of the latter, scattered over the pectorals»and disk, and _on‘

.'"@
& B o

Bleom e
N DOOCET E LY 4

the tail. Large smooth bare patches on back behmd sp1racles ﬂankmg dorsal
ridge, and opposite bases of pectorals and of ventrals. Two dorsal fins usually
separated by a free space with a thorn. Outer angles of pectorals bluntly
angular. ' Colour, brown above, uniform or clouded: more definitely spotted when
young: some with pale spots; white below.. Max1mum length. about 3 feet.

_ Deeper than 10 to 15 fathoms. Atlantic shelf of North America;-Hudson »
bay, north and edst coasts of Newfoundland, the Grand bank and gulf of St.

. Lawrence-to Woods Hole, Mass.; perhaps intergrading with the north European
R mdwta ' " ' . .

v

~ Fig. 23. Thorny skate (Raja scabrata). After GarmarI—. . ‘ N

|
1
i
1
o
.
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R. fadi@ta Donova_r_i; ~Starry. skate. '3, 4, \6; 8,9. (Fig. 2'4)

Anterior outline obtuse. Distance ‘fron.l'snoﬁt to eye (in two Norwegian -
specimens) équals ‘33 per cent of breadth of disk opposite eyes; length of disk
‘equals 79.to 80 per cent of width of disk,"and 54 to 55 per cent of total length.

Teeth in 38 to 45 rows. Mid-dorsal thorns as large as in R. scabrata, but.aver- .

aging more numerous; 11 to 19 recorded, Large thorns scattAered/over body and -

AR ]

n".’"""': ' S : :

Ve )’1'
*,

.Fig. 24. Starry skate (Reja radieta). From Norwegian specimen.

disk; the skin-between thorns with tiny spines;.outer margin of disk and ventrals -~ - .

almost smooth. Smooth below. Colour, chocolate brown above, with or with-
.out paler markings, sometimes irregularly-blotched with darker; white below;
tinged with pink at margins:of fins, and sometimes with brown spots on tail. .
Maximum reported length 25 inches.
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: Down o 460 fathoms usually less.- than 100.. Davxs stra1t west coast of ‘
R Greenland coastal slopes.of northeastern- Atlantxc from’ bay of Blscay and North s )
- sea north to Whlte sea, Sp1tzbergen R, . B T LI

S R fylla.e Lutken 3 475, 6 7, 9. (Flg 25) EEA ST
e T Th1s specles varies con51derably in colout, shape and. sp1nat1on, accordlng to .
° Anterlor outllne of disk obtuse slxghtly undulated in young, deeply notched e
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) - ! - :; L ‘l
L i = EE =T ‘ )
[ ~ - 2 TN . - - i
b ':_ c - .'Zé/”l/ - - - - - ‘.l
P : R , % : i
v R - N “ -~
L : Lo v R -
l' - . 3\“\‘ . Yy ‘l " -
e R - v by 3, A _
Lo ) -3 R AV "z . .
A N <. = N R N '
: - - N ’Z IR N .
v . ~
’ l\\ - N
i . e »
> - e
T . :_, S F1g 25 Ra]afyllae After Lutken n - ',‘. .‘ T - .
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] opposxte sp1racles in adult male, VVrdth of d1sk 51 to 56 per cent of total length BCEEN
,' : of" ﬁsh length of disk. 42 to 47 per cent Teéth vary with age, 30 to 36" TOwWs in. - oy
. upper jaw,-sharp- pomted in-adults.’ Upper “surface ent1rely spinulese in young, 3

": -~ With bare patches on median and poster1or disk and ventrals in adult males, A l

l A medlan row: ‘of spines (34 to_37) extends from the ‘shoulder to the first dorsal in -, oo l

b ",‘;; young, no spmes between dorsals wh1ch are close set~ Med1an series-in- adult ]

i- 3 IR R .. o i Lo h

N K " it : '—- ) . o ) - i

:.- ) . : 4 &7 > k Y _ i -
- o i ) o b ;o ~ i



- . W) 1YY oy vfvy "9 Bid

A

\ \
) W\

’ W s ‘
i kT :
i A - 4 o) X =
Cp -
mua e QO
- - @ -
50 Oy
12 . ITHONVYHONS VI \ _ .
/ -




28 : CANADIAN ATLANTIC FAUNA

reduced in number wh11e side rows, inconspicuous in young, are-much more pro--

nounced. One or 2 preorb1ta1 and 1 or 2 postorbital 'spines in young with 3 in

‘adult. Adult male with spines along margin of' snout and anterior pectoral

region with elongate patch usual on -pectorals’ of the male of various species.

Smooth below. Colour of adult male uniform ashy gray above white or grayish,

brown below. Young brown, with large spots ot blotches of darker brown more

or less pronounced. - Reaches a length.of about 22 inches.

From 216 to 983 fathoms. Davis strait, Spitzbergen, Barents sea, northv'-_':
west Scotland. ’ ’ . .

R. lintea* Fries. 4,6,8,9. (Fig. 26)

Anterior outlme acute. Distance from snout to centre of eye about 55 to 59
per cent of ‘breadth of disk abreast the eyes; length of disk from snout to rear
angle of pectoral equals about 87 to 93 per cent of breadth of disk; breadth of
disk' 59 to 64 per cent of total length of fish; tail from hind margin of anus
slightly less than one-half the total length. Teeth in 47 to 50 rows in each jaw,
pointed, with shorter points and broader bases in the female than in the male.
Uppér surface more or less smooth. A row of 47 to 48 thorns along mid line of
back frorh a little behind spiracles to base of dorsals which are confluent. Several
spines immediately in front of and along inner margin of eye with a triangular
patch oppos1te each spiracle; a triangular patch also over each shoulder. Various
small spines on rostral process, on outer margin of disk opposite eyes, with a few
scattered on other parts of body. A band of coarse spines near outer margins of
pectorals in male.  Tail has on each side of:the median row a marginal séries of
strongly recurved spines. " Lower surface smooth.

Colour slate gray above; under surface white, usually with a broad band.of -

gray around the outer angle and along posterior margin of disk; a patch of gray

" on each side of vent, on posterior lobe of ventrals; tail spotted or banded with”

gray.' Reaches.at least 42 inches in length.
From 80 to 350 fathoms. Davis strait, Iéeland, Norwegian coast.

R. spinicauda* Jensen. 6,9. (Fig.27)

Anterior outline nearly a right angle. In two specimens 29 and 4134 inches

long, respectively, distance from snout to centre of eye equals about 53.per cent

~of. breadth of disk abreast the eyes; length of disk from snout to rear angle of .
pectoral equals about 87 per cent of the breadth of disk; breadth of disk 65 to

70 pér cent of total length of fish; tail from hind margin of anus 66 to 69 per cent
of.total length. Teeth in about 31 or 32 rows in each jaw (one specimen, 55
inches long). Upper surface with numerous small spines, particularly dense
along mid line of body and tail; a single row (21-26) of larger spines along mid

line of tail. ‘ Smooth below. Colour, blue-gray above; white below, with dark
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- gray spots allovrlgjpoé‘terior mafg'ip‘of‘ais{lé;'._c)“n‘ ventrals and tail- Recorded up 16 ','
_55‘iﬁcheéin length. - - oo T T
- From'120 to 440 fathoms.. Davis strait, southwest Greenland. -~ .
o {
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Fig. 27. Raja spinicauda. ~ After Jensen, . v ] .o :
R. granulata Goode and Bean. Deep water skate. 1, 4,5, 7. (Fig.28) -. '
-« Anterior outline acute. . Disk rhomboidal, anterior part about a riight'?.nglé; SR
lateral angles acute. Snout to centre’df eye equal to 49 per cent breadth of disk :
opposite eyes, in specimen 33% inches long. Length of disk 73 ‘per cent of
breadth, and 56:per cent of total length.  Spiracles closeto eyes. Mouth forms .
- an obtuse angle, its width-equal to about 46 per cent of breadth of disk opposite .
outer corners of mouth. Teeth, scatteréd, in about % rows,'foﬁg} pointed, with '~
broad, bases. .\‘/'entr‘als‘ deeply notched. Dorsals higher than long: s’p_abe be-v .
tween them equal to height of the second-dorsal. Eight large thorns along mid- ;
dorsal line-of disk from shoulders to base of tail; and ‘5 on theé égntetior thirdof ~ . .~
* tail. Other large thorns before eye (1); behind eye and opposite inner angle of ' !
) . ' q
’ _ . . - - | |
- N '
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spiracle (3); and-shoulder (2). Numerous smail prickles with stellate bases on'’

snout, between eyes, along anterior and posterior parts of dlsk and along: sides _

of tail. Naked areas.between and behind spiracles, flanking dorsal ridge, and on’

ventrals. Ventral surface of disk sprinkled sparsely with . m1nute rounded

tubercles.” Colour, in alcohol, light brown above, darker along margin of fins,

pale (probably white) below, but with margins of pectorals dark brown; large
~ dark-areas on central part of disk and on ventrals. Maximum size unknown

Fig. 28. Deep waterskate (Raja granulata). - From specimen described (p 2\9)

From 200 fathoms. La Have bank (type) and continental edge off Hahfax
Nova Scot1a (lat 42°37'; long. 62°55"). -

. R. hyperborea;- Collett.” Arctic skate. 3, 4, 6, 8 9. (F1g 29)

Anterior outline acute. Distance from snout to centre of eye equal to about
50 per cent of breadth of disk opposite eyes; length of tail from cloaca 39 to 46

- 4
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pe’r cent of total length; iarg‘e thorns arranged as in the mdiatﬁ—sc“abmta grbup,

except smaller, their bases less definitely stellate; with a larger number’ (22-31)
in the mid-dorsal line, and usually 3, instead of 2, on each" shoulder, and 3-at the

inner margin of edch orbit. Many smaller prickles between -the large ‘thorns, .

and sides of -the tail prickly; lower surface smooth. Teeth scattered, needle-
pointed; alike in the two-sexes; 40 to 44 rows in upper jaw. Do'rsal fins usually
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Fig. 29. Arctic skate (Raja hyperborea). After Collett.

» sep;arated by 1 or 2 thorns. Colour, bluish to brownish gfay’, or red-brown zibove,

sometimes with light and dark spots; lower surface variegated white and. dark.
Maximum recorded length about 34 inches:

Down to 1300 fathoms. Arctic: western coast of Greenland Spltzbergen
and north of Russia and south to Faroe channel.
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R eglantena Bosc.”” Clear nosed skate 2 -4, 7 (F1g 30) SO - ’ -,
Anterlor outhne approxxmately a rlght angle d1stance from snout to centre "
of eye equal to 48 to 51 per cent.of breadth- of disk opp051te eyes; length of’ d1sk o
equals 80 to 84 per cent of breadth,and 53 to 56 per cent of total length Teeth in S T
abOUttl_S rows Dorsal ﬁns separated byaconsrderablemterval 1nterspace‘usually L
. e - ) Cs . | ]
v , - ) 1
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..Fig: 30 'Cjear nos’edlskat'e ‘(Rdja' eglanten'a). After Garrnan.‘, }
w1th oneor two thorns Large thorns conﬁned to mid- dorsal line, togroups opp051te‘ v
o “and behind éyes, a pair on each shoulder, and to sides of tail. Elsewhere upper e
sutface-of disk bears-small, very sharp prickles, most thick-set on anterior parts. S
.of pectorals, over head and snout, and amid the large thorns on middle of back’ ; ;
<and. .alodg tail.. Colour, brown above varlously spotted with round to elongate' - P
. . \' - ) ) L I ! - v ‘J
4, 7 . ‘1]
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, ' - - ¢ J
. - ° -0 ' T v N . ) }



f

Nl

B T S,

lT

Vs . - - o . '
~ - 12 < - ) > R \ o » i
\ . . Tt - . B - ’

R ELA’SMOBRANCHII‘ SR . -, S

. 'darker brown blotches thh a large and very. consp1cuous translucent or. whlte .
K ) space on e1ther s1de of snout lower surface white. Maxxmum length about 3 S A

il

~ feet. 2T . o E ~;" S
Chiefly -shoaler than 15 fathoms Capi)e.An_n',. Massaehusetts»,- to~:Florida; RTINS

rare north of Nantucket shoals o T O SR

_ L X ) -
2 , . -

R.’sentaf Gar/rnan;.{.' Smooth,skate. 2,4,5 7 (Fig.31) =~ - :‘ Lo

Anterior o'ufcline toughly a right angle; D1stance from stiout to centre of L
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. R Fig. 31. Smooth skate (Raja.—senm). After Gar'man. ) 1

eye equals about 47 per cent of breadth of d1sk oppos1te eyes;. length of dlsk‘ PR S
. equals 80 to 87 per | cent of breadth, and about one-half total length outer angles T 2

About 30 thorns-(some lost) 1n\ mld-dorsal : ) o

v A

rounded. Teeth '1n about g TOWS.

) row beginning about midway between eye and shoulder, and- extend1ng one- thlrd- . .
- '.way back along: ta11,_ decreaslng in size posterlorly, other large thorns about eye IR

. - . -
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and on shoulder: Upper surface of disk and ventrals covered almost everywhere’

" with smiall spines which are somewhat larger anteriorly. - Males with a patch of

larger spines on outer pectorals. Tail with small spines which exfend under=

neath. No free space between dorsals. Separable from R. eglanteria by ..

smoother skin, absence of spots and of mid- “dorsal thorns o rear half of tail; from
“stabuliforis by less produced snout, and extension of mid- dorsal thorns forward
* to shoulders, from R. granulata by smooth, white, lower surface, and more

numerous mid-dorsalthorns. Colour of upper-surface pale brown with numerous-,
~ -rather obscure spots darker than the ground colour, sometlmes w1th whlte mark-

ings. Maximum length 2 feet.

) La.Have bank; generally distributed in gulf -of Maine on hard or soft
‘bottom; on offshore. fishing banks. and in deeper parts (80 to 100 fathoms)
Shoalest capture 25 fathoms

- Fig. 32. Barndoor skate (Raja stabul{foris). .. After Garman,



R. étabuliforis Carn{an Barndoor skate 2 4, 5and T (R. laevis). (Fig. 32)

L »ELASMOB’RANCHII'." B - 1

" Anterior outline very acute. Distance from snout to eye (2 specimens, d'4134

‘and Q4714 inches long) equals 55 to 59 per cent ‘of breadth of disk opposite eyes; -
length of disk equals 77 to 78 per cent of breadth- of disk and 56 to 73 per cent of : ’

total length. Teeth in pavement in, 23 to :9,?% rows, sharper in males. than in -

fermales. Snout narrow, projecting; but blunt tipped; outer corners of pectorals- -
" angular; disk diamond- or lozenge-shaped; dorsal fins separated. by a definite
interspace, with one or more spines; tip'of caudal extending farther than in other -

local specres Mid-dorsal thorns along tail and on hinder part of back. Other
spines relatively smaller than in othier local skates; restricted to 51des of tail,-tip

-of snout, bands along front edges of pectorals and anterior margins of disk; in .
front of and behind eyes; with a few others sparsely scattered. Skin of back -
between spines smooth. = Coldur: upper surface brown, usually reddish, varxously -

marked with darker brown blotches or spots, sometimes pale-edged; and often

‘with pale marblings. Lower surface white or pale gray; darker toward snout;

spotted with black on abdomen The largest of local skates; maximum length
6 feet or more.

- Tide mark down to more than 100 fathoms chiefly 5 to 60 fathoms. Con:

. tinental shelf of eastern North America, southern side of gulf of St: Lawrence

and southwestern part of Grand bank to Florida.

- NARCACIONTIDAE TORPEDOES

) General form flattened; tall stout, w1thout spines; caudal fin large trian-
gular; skm perfectly smooth, without spines or pr1ckles electr1c organs present.

Genus NARCAGION B
With two dorsal fins; tail shorter than disk, w1th lateral folds; ventral fins

" not un1ted

N. nobilianus (Bonaparte). Torpedo.-2, 4,7 (Tetronarce occidentalis).- (Fig. 33).
Disk subcircular, considerably broader than long, its margin evenly rounded,

_truncate anter1orly In specimen examined, 315 inches long; distance from tip

" of snout to eyes (relatrvely much smaller than in the skates) only about 20 per
cent of breadth opposite eyes; length of disk about equal to 55 per cent of
total length; tail about 40 per cent of total length. First dorsal at anterior-

end of tail, origin in front of rear end of base of ventrals; -second dorsal
only about half as high as first, its height nearly equal to interspace. Caudal fin

large, triangular;, with rounded angles. Skin smooth. Colour, dark chocolate -

brown above, and along lower edges of disk; fins and tail; otherwise white below.
Length of adults usually 2 to b feet. Maximum recorded weight, about 200

'pounds
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Trobical and temperate coastal waters, on both sides of north Atlantic; La - -

Have bank and eastern Maine southward to Cuba along Amerlcan coast Occa-
sional north of cape Cod. ' '

Fig. 33.° Torpedo (Narcacion nobiliamis)l. - After Garman.

DASYBATIDAE STING RAYS

General forrn flattened, disk-like; tail very slender, with one or, more long,
serrated, dorsal spines in Atlantic species; no caudal fin; snout not supported
by a_rostral cartilage; pectorals meeting in front without definite rostral fins.
Skull flattened, with eyes on dorsal surface; teeth small in pavement of many
rows. Nasoral grooves present

Genus DASYBATUS

No dorsal or caudal fins. Tail 4t least as long as disk, w1th one or more
dorsal spmes its end lash-like; disk rhomb1c, broader than long. ’ -

'

W
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D centroura (Mltchlﬂ) Sting ray. g and 4 (. marmus) 7_,'(Das‘yatis'
centrura) (Fig. 34) .

Disk quadrate, anterior outhne very obtuse dlstance from snout to eye in

‘specimen 44 inches'long equals 81 per cent of breadth of disk opposite eyes;

lerigth of disk 85 per cent of breadth, 30 per cent of total length.  Lateral corners

of pectorals bluntly angular. = ‘Tail more ‘than twice as long, as disk, tapering to

" Fig. 34. Sting ray (Dasybatus centroura). After Garman (D. marinus).

a lash-like tip, with a cutaneous keel below, but none above, rounded above
behind spines.  Caudal spines one to three or more, about one-fifth the way back
on tail, erectile, their lateral edges strongly serrate. Skin smooth in young
specimens; adults with tubercles scattered over- central and posterior dorsal -
surface of disk, and along tail, increasing in number with growth. Colour, brown’
above, ‘varying dark to light; white below tail brown Maximum recorded
Iength including tail, about 12 feet. ‘ '
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Western Atlantlc from cape Cod and Georges bank to cape Hatteras mostly
southward; also Medlterranean

I—IOLOCEPI—IALI CHIMAEROIDS

‘No splracle gills frmge like and free at the tips.as in bony ﬁshes g111 clefts .

enclosed by ﬂaps of skin, with only one external gill opening on each side; only 3
pairs of dental plates, 2 in the upper, “1in the lower j jaw, set edgewise. Tail -
nearly symmetrical. '

CI-IIMAERIDAE THE CHIMAERAS T~

Nose pomted ‘without deﬁmtely elongate, or flap-like probosms caudal ﬁn

without inferior lobe; claspers of male bifid or trifid.

_‘Genus CHIMAERA

Characters of the family.

_ C. affinis Capello. Chimaera. 2, 5,7. (Fig. 35) e .
Body compressed, tapering. Head moderately pointed; without definite "~

proboscis, but its dorsal profile prolonged into a knob above mouth; forehead of

- male with.an erectile cartilaginous hook, its lower surface armed with prickles. -

Mouth inferior, Gill operiings vertical, low on sides of neck. Dorsal fins sep-

" Fig. 85." Chimaera (Chimaera affinis).

specimen 3% feet long). First dorsal triangular, length about eqhal to distance

from snout to rear margin of eye, about as high'as long, preceded by a spine, free
at tip. Second.dorsal less than half as high as first, its margin straight, extending-
back along whole length of trunk; separated from caudal by a deep notch, but -
no definite ‘interspace. Catidal lanceolate, terminating. in a short filament-
(filament about 1% inches in 3% ft. specimen). No separateanal. Ventrals and

pectorals triangular; the latter much the larger, their tips.reaching nearly to
ventrals. Skin smooth, or slightly prickly. Colour, brown or leaden, above and

below. Maximum length about 4 feet. - . s
Chiefly 200 to 1200 fathoms. Grand banks to gulf of Mexico; Portugal

arated by short interspace, but connected by ridge of skin (about 13 inches in - '

>
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