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KEY TO.MAJORDIVISIONS'OF CANADIAN ATLANTIC FiSHES 
• - • \ j • • 

.- .. _~, ' 

c 1.: (2) :-·Mouth soft, without,articit!ated jaws; no paired fins .. · . -
.. · . . ". . · -. . : Class MARSIPOBRANCHII . (p. 2)~: ~ · 

;·. · '. 2. Cl). _Mouth with well-developed jaws;·pe~t~ral fins present in all Canadia~ Atlanti~ 
-· - - species. . . : , · . . Cla_ss' PISCES (p. 4)-.". _ 

· · 3. (6) .Skull and sl<eleton cartilaginous; teeth not imbedded in the jaws, · 
I; 'J ' • 1• I ;' 

·. r 

.. '. *The nomencl~tU:re eu:'iployed here follows J orda:n 'and- Everman (7) for. the. lampreys; : ' -. 
Gai'man (4)'. f9r the sharks, ska~es an~ rays: · ' 
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4. ctr 
5. (4) 

-- 6. (3) 

CANADIAN ATLANTIC FAUNi .. 

. Five or mo~e pairs of large gill openings on ·each side of the neck. 
Sub-class ,ELASMOBRANCHII _ (p.·_ 4) · 

Only one gill opening on e~ch' side of the neck.- · Sub-class HOLOCEPH;ALI (p. 38) 
Skull l~rgeiy·bony; teeth (if present) iml;>edded in- the jaws. - •. 

. Sub-class TELEOSTOMI (in.later part) 
.. 

MARSIPOBRANCHII. . LAMPREYS AND HAG_S 

Moutpjawless situated at tip of snout, form eel-like, no paired fins. Skele
ton'' cartilaginous, scarcely se_parated info skull and vertebral.column; No ribs, 

· -s~o?lder, or pelvic -girdles. Nostril single, median; skin naked. '. 

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 
sid~: . PETROMYZON · (p: ~ 3) 

MYXINIDAE. HAGFISHES 

, One gill opening _on eacn ~ide; sqout with several barbels; dorsal -fin~fold 
. COritinUOUS. . I 

Genus MYXIN:E Linnaeus 
. Characters as above_ . 

. ·M. 'glutinosa·Linnaeus •. Hagfish. 2, 3, 5 (My~ine- limosa), 7-, 8. (Fig; 1) 

Body slender,· eel-like, aboqt 24_ times as iong as thick. Mouth with 2 
'' parbels· on each side; stellate in outline when clo_sed; no lips; nostril -surrounded 

by 4· barbels; tongue evertible, -with two rows of 7-9 and 8-10 rasplike horny 
'.'teeth''.. Continuous fin-fold ~xtends from posterior third3>f back, around tip. 
of tail, and forward two-thirds the way along lower surface. A serie_s of mucous 
sacs', ~ith prominen't pores, on either side of abdomen, ~xtendirig from-about_one
thirteenth the way back from snout, to beyond cloaca. , Pores 26-33 in front of 

: bran_cliial apertures; 57-66 between brapchial apertur~ and cloaca (~p to 10· 
recorded)J and 11-13 behind cloaca, on -g speCimens. from Grand Manan. Ii:i 
Europ~qn 'specimens 24-34+'51-64+10-14 are recorded. Both European and 
Am:erican specimens examined. C:olour, grayish, to bro_wnish, or reddish above, 
mottled or pla)n; whitish or pale gray below._ Length up to lS inches. 

Depth 20 to 525fath~)ffiS. Mud bottom. ·Greenland ~nd Grand banks ~to 
North Carolina; most ·plentiful north and east of cape, Cod; m Europe- from 
White sea to English channel. 
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MARSIPOBRANCHII - 3 

.b 
Fig. l. Hagfish (Myxine glutinosa.). a, Adult. b, Egg. 4rt~r. 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 part continuous around 
the tail. 

Genus PETROMYZON Linnaeus 

Buccal disk large, wit4 numerous teeth arranged in concentric series. Dorsal. 
·fin-fold divid~d into two separate fins. 

P. marinus Linnaeus. Sea lamprey. 2, 3, 5, 7, 8. (Fig. 2) 

· Body eel-like. Skin naked. Mout,h a 'longitudinal slit when closed,· ari 
elliptical disk when open; anterior lingua( lamella sharply curved, bq.t without 
differentiated median cusp. Gill clefts 7 on each side. Horny teeth numerous, in 
11-or 12 concentrkrows in radiating series; innermost teeth tlie largest: . Dorsal 
fin-foldj:well separated, th~ first originating near middle of body, the se~ond 
continuous around tail with ~entral fold.. No paired fins. Colour, mottled -

-
Fig: 2 .. Sea lamprey (Petromyzon ma.rinus). After Jordan and Ev~rmann. 

-. ' 
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4 CANADIAN ATLANTIC FAUNA 

' -
_ brown above, sometimes greenish, reddish, or plain blue; below whitish, gray, 9r . 

a paler shade oJ ground co.lour of back. Length usually ,less than 2!, rarely up. 
-·to 3 feet. · -

Anadromous, ascending freshwater stream.s in -spring to spawn. , \iVest 
Greenland and i:;outhern Labrador to I,'lorida; Iceland; Norway and Far6es 

"' south to_ Mediterranean· and west Africa. 

f PISCES. TRUE FISHES. 

ELASMOBR,f\NCHII.' SHARKS AND RAYS '· 

, . Five or more pairs of gill openings; skin leath~ry, with den tides -(placoid 
scales).- Fins supported by_ cartilaginous rods, and horny fibres, and covered by 
the leathery skin. Skeleton chiefly carti!aginous; skull.far simpler than in bony 
fishes; 'jaws and -teeth hig~ly developed, the latter iinbedded in: the gums, with 
successive-rows becoming functional. Gills attached throughoqt their lengths 
to the partitions between the gill clefts. _ 

Inner margins of ventral fins modified into rod-like, semi-tubular copulatory 
organs, in males. 

KEY TO GENERA (ADULTS) 

1. (32) 
2. (3) 

General form cylindrical. 
Head ham;mer- or shovel-shaP.ed. 

(Sharks) 
, CESTRACION (p. 9) 

3. (2) 
4. (5) 
-5. (4) 

Head of ordinary shape; rounded or pointed snout. 
One dorsal fin; 6 gill clefts. CHLAMYDOSELACHUS (p. 5) 
Two dorsal fins; 5 gill clefts. 
No anal fin . • 6. (15) 

7. (8) First dorsal far back, over ventrals. 
First dorsal.well in front'of ventrals. 

ECHINORHINUS (p .. 20) 
' 8, (7) 

9. (14) 
IO; (13) 
n. c12) 
12. -(11) 
13. (10) 
14. (9) 
15. (6) 
lp. (17) 

First and second dorsals each preceded by a spine, long or 'very short. 
·Dorsal spines long. . 
Rear margin of upper lobe of tail notched near tip. 
Rear margin of upper lobe of tail not notched. 
Dors_al spines very short. 
No dorsal_ spines. 

CENTROSCYLLIUM 
SQUALUS 

.OENTROSCYMNUS 
SOMNIOSUS 

Anal fin present: 
Gill clefts 'very long, nearly meeting below; gills with horny rakers; teeth 

tiny. - , - CETORHINUS 
17. (16) , Gill clefts confined to .sides of neck; gill9 without rakers; teeth large. 
18. (21) . Caudal peduncle with a strong longitudinal keel on either side'; tail lunate 

· with lower lobe at least two-thirds as long ~s upper. - -
19. '(20) Teeth broad, triangular, with serrate edges; pe'ctoral I! to 2 times as long as 

first dorsal is .high. CARCHARODON 
, 20. 09) Teeth slender, lanceolate, pectoral only slightly longer than first dorsal is 

high. . . !SUR us' 
21. (18) No longitudinal keels on caudal peduncle; upper lobe of tail much longer than 

lower lobe. . · ' 

(p. 18) 
(p.U)' 
(p. 17) 

_(p. 19). 

. (p. 16) . 

(p. 15). 

(p. 13) 
,-
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.. ELASMOBRA~CFIII, . 

._:22. (23) · 1J pper '.~ari·~~!"Iobe ~e<J.rlY as l~ng a13 head arid bodY,. combjneci... AL(>PIA,S (p. n{ . 
". · 23 .. (22) ·Upper.caudal lobe-less than·Jialf as long as head and body,-combined. _ .. , 

·· , · 24; .. (25) , Teeth smal_I, blunt, and, arranged in a pavem!!nt. , . . : · MUSTELU~ (p. 6). 
. ·.25, (24)' Teeth .erect,-pointed, and only one or· two' rows functional at a·time. _ 
- 26. (27)' Second dorsal nearly as high as first. · · ' · ' CARCHARIAS · (p.- i2) 

27 .. · (26) Second d-orsaUess than half as high :as first. · < - · • • - • • '- • .· . ··- . . . \, . ·-. ' . 
·. 28. ·(29)" Origin of first porsal close beliind axi.Ila-of pectorals; outer··margins of.teeth· 

' - deeply notched. . " . . . GALEOCERDO (p .. S) . · 
.. 29; (28) Origin pf first do~sal co11siperably behind aXilla of pectprals; Ol!ter margins 

.. " , : . Of t~eth not de~ply nOtcheda _ ~ _ 
_ ~ ·. 30'.. (31) . First dorsal originates ne~rer to ventrals than' to 'pect~rals; snout fong,· 

. pointed. . · . . , )' PRIONACE ~· . 7). · 

, '. 

3L (30). First .d~~sal orjginates nearer to. peCtprals than to ventrals; snout 'short, 
. rouqded. · , . . . . . CARCH~RINUS (p. 7) . 

32i · (1) , General form 'flat.and disk"like: : (Skates. and R_ays) 
33. (36Y Nci long dl)rsal sp~nes on tail; extremity of tail' comparatively stout. ' ~ -

· 3.4. (35) Caudal jih very small; sK:in more' cir less .p~ickly. - RAJA (p. 2l)_ ,.,.. 
35. · (34) Caudal fin large, trjangular, skin perfectiy. s~ooth. · l'.'l~:RCACION (p. 35) 

. ~_36.,· ·c:fa) · Taihvith one 'or more l<;mg dorsal spines. . I?ASYBATUS (p. 36): 
I , 

CHLAMYDOSELACHIDAE. EEL SHARKS 
• r- - • -

· ' : Six gill clefts; 1 dorsa! fi.!1 without spine;· no nictit9-ting membrane; nostrils 
.' · ~!~ top ·of° ?nout., · · · 

.. Gerius CHLAMYDOSELACHUS Garman 
Characters as'above. 

· C: ·anguineus'Garman. Eel shark. 
· . Body eeHike·; -'mouth· tt;rminal. 

2, 3, 4, 7. (Fig: ·3) 
Six· pairs ~f gill def ts .. · Teeth similar in 

. - ' . . '28'- 32 
th~. iwo' jaws, with a broad b'ase ana' 3 curyed, slend~r cu~ps; 26 to 32 ro:ws; . o~e 
median tooth. D~rsal fin far b'ack, low, som~wha{smaller th~n aric;l above anal.. 
:caudal pointed. Colour, uniform: brown. Length 2 to 5 feet .. 

Japa~; .New Soutl). Wal~s; Maddr,a; Nony:ay; and do:u~tftil re~ord fro~ 
Pe'inaqui9- poi.nt, Maine. 

I•. 

. Fig. 3. E!!l shark (Ch/amydoselachus·ang~i~eus). After' Goode and Be11n .. 
·_ .. _ 
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. 6 CANADI4N .ATLAl'fTIC FAUNA" 

MUSTELIDAE. 1· - SMOOTH DOGFISHES. 

:Five gill ~l~fts; 2 dqrsal fins withou't spines; anar' fin prese~t; axis of tail· · 
little raised; nictiiating membrane present; teeth in bands, or in pav:ement, 
several series functioning at.once. 

Genus MUSTELUS1 Linck 

Teeth blunt, in pavement. ·No nasoral grooves~ 

M. canis (Mitchill). S111ooth dogfish. 2 and 4 (Galeorhinus laev,is), 7. (Fig. 4) 

Trunk slender; snout flatt_erted, blunt at tip; mouth crescentic; teeth sn:iall, 
low,_blunt, rhomboid·to oval, their upper surface convex, some with outer edges 

. 74 
more. or less deeply notched, arrange_d like a, I?avement, 80 rows in -~pecimen ex.-

.·cX:<_·_·. 
Q~ 

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

amined. · Fi~st dorsal. triangula'.r,.:its rear. margin c~;cave, · 
originating dose behi~d axilla of pe_ctbrals. 'Second dor_;;al 
similar to first, about two-thirds as high, situated far back, 
but originating in front of anal. Lower caudal. lobe orily 
about one-fourth as long as 'lipper, rear margin of upper 

(~ g~,1----, deeply ·not~hed. Pecto~als about as large ~s first. dorsaL 
· ~~ Co.lour, pla•n gray or olive to brown sometimes with pale -
-~ spots above; white yellowish, or pale.gray below .. L~ng.th 

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

_ . Slioal water. Bay of Fundy to Cuba, I).Ot common 
north of cap~ Cod; Atlantic coasts of southern Europe; Mediterranean; South 
Africa from the cape to Natal. · 

' 10pinion 93, International Co1;11nission on Zoological Noq1enclature (Science, N. S., vol. 65; 
p._ 300) places Mustelus in ·the official list. Com1eqtiently • Mustelidae replaces Galeorhinidae as 
the famjly name. · 
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ELASMOBRANCHII 
- I 

· CARCHARINIP~E . . REQUIEM SHARKS· 

Teeth compressed, _sub-::friangular, sharp:edged, pointed, with a _single large 
c-u~p-, one series function~l -at a tim~; ·otl1e~ise as in Mustelidae (p. ?). · · 

Genus CARCHARINUS 
. First dorsal (western Atlantic s·pecies) originates nearer to axilla of the 

-- p~ctoral11 than, to ventrals. No -spiracle: Some or all of the teeth serrate; their·. 
cusps erect, or.'only slightly oblique. 

C. obscurus* Lesueur. · Dusky shark. 2, 4, 7. (Fig. -5.) 
_ Trunk he_aviest at or behind the pectorals; snout blunt, brog.der than long, 

rounded·- at tip; short grooves at corners of mouth. Teeth erect, separate,· 

. with serrate-marg_ins, in about ~~.rows.; upper tria1;1gtllar; inner m~rgi~ convex, 

outer notched; lower fee~h with narrow-lanceolate cusps and broad bases. Height 

,-

Fig. 5. ·Dusky shark (Carcharinus obscurns). After LeSueur, ------~~ 
slightly emeJlded. 

of first dorsal nearly equal to distance froµi eye to first 
gill cleft, origin behind inner angle of pectoral. Second 
dorsal above anal, noticeably smaller than latter. Up
per caudal lobe much the larger; pectorals relatively 
long and narrow. Colour, gr~y -brown above;- whitish 

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

Coastal waters, north <,::asually to cape Elizq.beth, Teeth, after LeSueur. 

Maine, .and northeastern part .of Georges bank; south-
ern range doubtful because of confusion with ·other species. Madeira; Canary 
islands; South Africa. 

<;:;-enus PRIONACE Linnaeus 

First dorsal nearer to ventral_s than to pec.torals; teeth serrate, unlike in the 
-two jaws; no spiracles. 

, ' 
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CANADIAN ATLANTIC FAUNA 

P. glauca (Linnaeus). Great blue shark. 1, 2, 4 (Galeus glaucus); 5, 7 ·(P. 
glauca); 8 ( Ca,rcharias glc1ucus). · (Fig .. 6) 

Body fusiforrp., rathe~·sl~nder. Sno11t conical, pointed .. Mouth crescentic,· . 
28 31 , . 

teeth usuallr 
28

.to 
31

, ex~ep,tionally as few as 23 rows in lower jaw; upper teeth 

triangular, serrate, curved outward, inner. ~argins convex, outer margins concav:e; 
lower teeth n.arrower, with nearly 9traight cusps and weaker marginal serrations .. 

Fig. 6. Great blue shark (Prionace glauca). 
Based on photographs of specimens 
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. 

. _ _ . _' Seco~d dorsal less than half as high a~ first; 
over anal. Lower caudal lobe about 'half 
as long as upper, each measured from the 

· _, Teeth. corresponding caudal pit. Pectorals, long, 
scimitar-shaped, length equal , to about 

snout to third gill cleft. Colour, strong blue2 above, shading to paJer .on sides; 
white below,_ tips of pectorals usually dusky; anal sometimes partly dusky.: 
Maximum length iri northern ,seas usually 10 to 12 feet. . 

Pelagic in all warm oceans. North to Nantucket shoals and Nova· Seotia, 
and occasionally to Grand-·banks. 

Genus GALEOCERDO 

First dorsal much closer to pectorals than to ventrals. Teeth serrate, alilce 
in the two jaws. Small spiracles present. 

, 2"Sailor Blue," plate XXI; Color Standards and Color Nomenclature, Robert Ridgway, 
1912, Wasi)ington. 

'• 
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ELASMOBRANCHII 

. G. ~rcticus· (Faber). Tiger sha'rk. 2, 4, T(G. tigrinus). _(Fig. 7) 

- Body heaviest forward of first dorsal, tapering toward tail; snoii t short, broad, -
i;-ounded; moµ th nearly two-thirds breadth of snout; labial folds much l<?nger ori 

Fig. 7.- T~ger shark (Galeoce1do 'arcticus). From a specimen 
4~ feet long in the _Museum of Comparative Zoology. 

upper· j?-W than on lower. Teeth .large, sharp~edged, 
. 21 25 . 

alike in the two jaws, in 
21 

to 
25 

rows; points directed 

toward the corners of the mouth, inner e.dges convex, . 
outer edges concave and deeply notched; ·both edges 
with coarse serrations near the base, but nearly smooth 
near tip. First dorsal triangular, slightly smailer than 
pectorals; originating very slightly behind axiila of 
pe<:;toral i~ specimen examined (its positi<;m variously 
described). SecolJ.d dorsal and anal very small, about 
equal, the former standing before the latter.· .Pectorals 
?-S 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 1_5 feet; 
exceptionally to 30 feet: . 

Cosmopbli tan in warm parts of all oceans; chiefly_ coastal; not· uncommon 
north to Woods Hole; occasional at Provincetown, cape Cod. . · · 

CESTRACIONTIDAE. BAMMERHEAD SHARKS 

Characters as in Car'charinidae, except· frontal region of skull expanded. 
·laterally, in ch~racteris_tic "heart" or "hammer" outline, with the eyes at the tips. 

Genus C_ESTRACION .. 
Characters as above. 

Key to. species 

Head very proad, its greatest width about 3 in total. leiig~h. 
Head less broadly expanded, its width about 5 in total length. 

zygsena· 
tiburo 

---, 
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10 CANADIAN ATLANTIC FAUNA 

·c.-z;rgrena (Linna~us). Hammerhead. 2, 4, 7 (Sphyrna zygcena). (fig: 8) 
• Trunk slender. Head- ha~mer-shaped with-the eyes at ends of lateral pro-

~ M . . - ·. . 
. · ~sses. Teethin 28 to 

34 
ro~s;· similar_ in the two ja"'.,s; usually.oblique, some-·· 

times nearly erect, margins nearly straight, outer notch~d, .more or le'ss ·serrate -· 
(fig. 8); lower narrower- than upper. _First dorsal higher than length of it~ 

Fig. 8. Hammerhead shark (Cestracion 
~ygaena). After Garman. 

base, ·origin well behind axilla of 

. -

~ 
p~cforal; second . dorsal hardly Upper and lowerteet~ of two specjmens, showing 
one.-fifth height of first, above · individual variation·. 
anal, ·which is similar. Upper 
cauqal_ lobe (measured from its pit) notably long, equal to about 30 per cent 

- of total length of fish; deeply, notched near its tip; lower lobe less than half 
length ·of µpper; ·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 offiµg of southern _Nova Scotia 
and England. _ · 

' 
c: tiburo (Linnaeus): Bonnet shark. 4, 7 (Sp~yrna tiburo). (Fig. 9) 

· . Body moderately slender,_ compresse9; lateral expansions of pead shorter 
and relatively much. broader than in C. ~ygcena. Mouth crescentic .. Teeth in· 

. 26 32 . ' ' ' - . , . 

25
_to_

31
_ rows, with broad bases, and low cusps, upper more oblique than lower. 
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:- ,. . ,,· .ELASM9BRA1':<CHII. . _,._. :.. ·. __ ., . l - . :_: - ·:· · .;fl ':· '.. ·.: '.' -.:~ 
f ~.. . . . ~ > • - .- :~ • ~ ~ ~- ·_ .,. .' - .. - ~( '. - - - ·~- - -;' 1, -·-J~ 

l. _---· . :-: _Firs~ dorsaJ .o. rii'in,b~hi_n~ axi~l<i: :o'f .p~ct_C?ial,°'h_e.~g_h t great_~r than .. leri~t~ ?f .bas~( -·: ·: _·. __ :.·! 
_ .-. ;second qprsal anq ·an.al relatively Jarger than m _<;, zygq;r1:a, nearly.one-.th1rd as .. · 1

-.,. · ·• . ·, 

1:_-·, ·".;-,:·high as'.first -dorsal _ ('.auq_al long, upper c~udal lobe deeply _notched rteaF.~tip, :. -_·_ ' : 
f ·. - · · -· _lo~er ·lobe less th~µ.-~alf. length ofuppe~,.'. ··Veptra:ls'. larger than in ·C .. zygdnd';-- ,._ · · . - 1 

I
[ .:- ·_: .:..: _· .. - -'' '"' - '. ' . ,: . ' . ' . ' . . .· .. ' ,, ' -:: 

• . 7 l• ;_ :-" l 
;. . . 

i· 
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' !.:-: 
i .· 

;, ,. ' 

. '. 
- .• 

' .. 

'.~ ' - . . . ~ .._ -, 

/. 

._ ... : 

Fig.'. 9. ·Bonnet .sh_ar_k. (Cestmcion tiburo): A,f ter Garman. 
,· . 

J~~gth of ·p_ectorals~ about equ~l ;o h~igh t of ftrst dorsal, br~ad~r t~an ·in ¢. ;ygce~a.~-'. ' 
· ·colour; _gra;yi.sh ab~ve, ·s9rrH~ti~es with· a f~w small dark spots o.µ- sides .. Pale · 
. bel~w .. · "Length. seldom mqre _th~n 5 feet: · . , . 

·. · · Widespre'.1-d· in· warm,_ coastal seas., '<;:asual _to'Massachusetts ba.y.-

ALO~UD~E .. · -T~RESHER $HARl<~_ 
- - Characters as in Carcha_finidae (p.--7), except-tail enor-moUSly el~n·g~te;-alld· 

·-- .. :.n~:11ictitating 111einbrane._ · ·, · • . · · · · · · · -
- __ ... j. 

. ~ . . 
·Genus ALOPIAS 

- :characters those «:>£.the fatnily. · 

. A;. vulph~us (Bonn.aterre). . Thresher. . ·2. and 4 
, ' . · (A~ vuljJes).· (Fig·. 10)_ - ' .. 

( v;_utpec1-fla. marina);-~, 7 a:n<;l._8'. 

Body stoufest ?PPOsite' pectorals; sn?4~ ·broadly, fQ{inded;: notably sho_rt;_ '.> 

. ~' 

•. ' [ .... 

'-.-

. -, •' 

·. ~. ; ' : -_ ..,_ -_-.l 

Fig>fo. Thresher (AlofiaS- v~lpinu;). After Garman. 
' - . ' 
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"CANADIAN ATJ;,;'\NTI( FAUNA 

\ < 

~v· .. "· ,-~,-
, 

- '42 50 . -- -
. teeth in 37 to_50 rpws; alike in the two-jaws,_ 

small,· triangular,_ with sm~qth edges. First 
dorsal_ relatively low, origin well- behin_d axilla 
of_ pectoral. Second dorsal very ·small, sim
ilar to and in front of anal. .Caud.ai enor
mously long·, .. scythe-shapecf, ·the· peduncle'. 
without keels. ~r pits. - Ventr~ls- much large.r· · 
tha~ an'al, about as.long as lower-caudal_lobe;
pectorals sickle~shaped,)ength ab0ut twke 
height of first- do~sai.' ·.Colo~r, dar~ - leaden · 
-brown to nearly_ black, above; white below; 

A~· 
Teeth of A. vulpinus. 

lower sides of ped:6rals leaden. MaximumJength 20 feet or more . 
. . ·All wa~m seas,_north to:Nova Scotia, and perh~ps gulf of St. Lawrence. -

·. ' 

· CARCHARIIDAE. SAND SHARKS" 
., -

Characte~s 0as in_ Carcharinidae (p. 7), except-n'o iiictitatin? mei;nbrane. 

Genus CARCHARIAS 

Snout short; upper caudal pit well developed l_ lower caudal lobe well 
developed. 

·c. taurus Rafinesque. Sand shark. 2, 4, 7 ( C. littoralis)'. (Fig. 11) 
- . -. - -- . . 40 46 

Body stout; snout short, flattened _above, blunt at tip. Teeth m - to,-
36 40_. 

· rows; alike in the .two faws, long, narrow, pointed, 

.l. -
-: - y-. smooth~edged; most of' them with a denticl~ at 

: either side n,ear base. First dorsal, origin,ating well 
\ : behind inner angle of pectoral,, _relatively small, 

height about equal to snout to eye, its base equal 
to height. · Secon_d- dorsal and anal, sipiilar to first 
dorsal,· and -Ii.early as_ large. ·.Upper ·caudal lobe 
deeply notched, about 30 per cent total length- of 

-A--. ~ -fish; lpwer l'obe about one-third le-.ngth of upper. 
· _Pectorals triangular,· slightly larger than first-

•.. 
'

·._ .- . · - . · _ ·. dorsal. Colour, gray, darker above than below, 
·indistinctf'.y spotted or m_ottled w~th darker; fins 
sometimes edged with black. -Length of· adu_lts ' 

Teeth of C. taurus. usually 4 to 6 feet, .rarely 8 or 9 feet: 
. . Shoal coastal water~, North Carolina to gulf 

of Maine, casual to b~y of Fundy; Mediterrane.an and South_ Africa~ · 
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·. ,ELASMOBRANCHII 13 

i;:ig. li. · Sand shark (Carcharias taurus) . . After Garman. 
--

ISURIDAE. MACKEREL. ;:>HARKS 

. Anal. fin present; no dorsal spines. . Vertebral axis of tail turrs abruptly -
upward from-horizon.ta:!; lo~er caudal lobe only slightly shorter than upper. A 
strm:ig mid_-lateral keel on either side· of caudal peduncle; deep upper and lower 

_ 'caudal pits. .· · 

-Genus !SUR.US 
Gills without horny strainers. Teeth large, narrow, pointed, their margin_ 

not serrate. 
Key to species . . 

First dorsal origin 'veirbehind axilla of pectoral. Teeth without denticles. ti!friS 
First dorsal origin· over axilla of pect~ral.. Teeth with lateral denticles in adults. nasus 

I. ,nasus (Bonnaterre). Common mac~erelshark. 1, 2 (I. p~mctatus+J. nasus), 
·3 (I. cornubicus), 4 (I. piinctatus+I. nasu_s), 5 and 7 (Lamna cornu- · 
bica), 8 (I. cornubicus). (Fig. 12) 

Trunk very sto-ut, thickest oppqsite pectorals;-snout conical, poii:ited; teeth 

in 
24 

to 
32

.'rows, alike in the two jaws, ~ith narrow pointed cusps, and bro"ad -W ~ . . . 

bases, having small, sharp dentic~e on each s_ide near base in 
_aaults; these denticles-lacking ~n som.e or all teeth in young. -
Third tootq from centre in upper jaw v~ry small. First 
dorsal arises directly over: axilla of pectoral, triangular, about 

I , , " ~ 

as high as long, height a,bqut equal to eye to ·second gill 
cleft. ·Second dorsal very small; origin over origin of anal. 
Anal similar tq second dorsal. Tail lunate; upper caudal 
lobe (measured from .its. pit) nearly one-third distance fronf 
snout to caudal base, its rear margin notched n·ear tip; lower 
caudal lobe about 70 per cent as long as upper. Pectorals 
longer than first dorsal is high; falcate-triangular. · Colour; 
dark bluish gray above; white below; .pectorals dusky,· on 
outer· half or · one-thfrd. A~al white or slightly dusky. 
Usual ma:idmum _length about 12 feet. _ - ~eeth of I. nasus. 

. ' 
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14 ,- CANADIAN A,TLANTIC. FAUNA. 

- Fig. 12. Common mackerel shark (Isurus nasus). After Ga_rmari: 

-Pelagic i_~ north Atlantic, Medit~rranean and north Paci,fic; -regularly 
north to Maine, occasion~( to the gut( of St. Lawrence and to southeaster~ 

-. Newfoundland .. 

I. · tigris (Atwood). 'sharp-nosed mackerel shark.} 1, 2, 4, 7 (L dekayi). 
(Fig. 13) 

Trunk fusiform, snout conical, more pointed than in I. nasus. Teeth in 
' 26 
about -rows; alike iri the two jaws, with narrow, pointed cusps, broad-based, 

26 

·-· 

First four teeth from 
·centre of upper and 
lower· jaw. After 
Murphy. -

Fig. 13. Sharp-nosed mackerel shark -(Isurus tigris) 
- from a painting by J. Henry Blake, ~of a 

Massachusetts bay specimen, 8 ft. 4 in. fong. 

without lateral denticles. First two t_eetb from the 
median line of the-mouth longest, and more flexuous 
than "the others. .Third upper tooth _smaller than 
the -fourth. First dorsal, arising over rear angle of 
pectoral, ·relatively shorter than in I.' nasUS[ origin 
of second dorsal anterior to anal origin. Lower lo.be 
of caud,al relatively longer than in I. ·na,.sus, about , 
75 per cent as _long as upper lobe,· each measured 
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". · identi~af with·[. oxyrhynchus of 'Medite'rr~neef~ and eastern ·Atlan,tiC-. : . -- ' .. · ·-
• - -.· > - - , ·-. - , , - - - • , -.. • - - ... : -:: • - ••• - ·l 

1. ·.'_ -_--_ .:~G.e~ns C_AR:C_~AR~DON. · , , .. '.· _ - , _ . ~- .>._ - .. _, ·- :_· 

1 ·-._- _ .. _. :· ~~-:.; -~c· .Gi!~~ ~~~h~ut.:h.6rny,s~rai~et~~ 'teeth i_~rge; 
0

tii~-~~u~~r, ~~t~:s~r~a~e -~~;~in_~~ 
i "-_, C.-c11ir9_hai;1a~ (Lmna~us)., Wh~te· shad{:_, 2! 4, 5,_ 7.- :·(Fig. 14). _ . ._ 
I . '." -- Trunk fusiform; sr:iout conical, refatiyely 'shorter tha,µ in Isifru~ ;; distance'_' ' - -

- . . .... _ .... ;_ . - - - - . -- ~ ;- . . . . . /_ .. -
.1 

:- ! 

'·-· -

... , , ' 

. ·, 
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.. - - ,·,, 
.> ~ I . • .. 

I ·-. 

' '. .. ,., 

.,_ 

. - - · Fig. 14 . White_.sljark (Cari;hi;rodo,n carcharias), -- Afte'r-Garmao . 
. ' -

f~6rti-it~ tip t~·eyes sa~e-as {o:moutli; -~e~th in a:bo~t -~6: 
' - . " ' . - . 24 

_' io'.~s,' tri~ngular, sei:rate, low~r narro\verthan upper,' with 
·, edges·more concave. First dorsal origin ~slightly-qe}lind -
· 'axHia'ti( pectoraJ; base slightly longer than h~ight; height 
: ·about equal to ·distance· from ·corner of' mouth fo first' gill 

. -, ~cleft.· - Se~o~d d~rsai vety sm~ll, entirely in fr~!l_t-of anq.l. 
._ ~ectorals 'iarge, falciform,· tepgth equal Jo distance. fron:i 
-snout'to first gill ·cleft. . Caudal lunate ;.lower lobe 73 tci 
'92 per cetit a::; l~ng-as ~pper, measu.red frorh_pit'; uppe~

. -lobe notched. ·Caudal peduncle ·witp deep pit above,' a 
shallow below; with well developed longitudi~al keel~. 

__ , Colou.r; slaty, lead~n or blue-gray ap_o~~;·white bel~w.; a 
l>l~ck spot in" axilla of pectoral, sometime~· extending;-. 

. I. : 

-~-·-~-. , , 

'. - ' -

'· '• : - . 

Teeth. 

· out. on fin, .~Il.<;i cm trun~. Maximum ie~gth· to 40. feet;; nor~h~~n sp~ciroens_ - , · 
-'....."1 ....... · / W'?uall)' small., .-
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CANADIAN ATLA~TI~ -FAUNA 

.- _ Cosmopolitan in warm ~e~s; nowhere -abu~dant; occasional in -Massa"
chusetts bay, bay of Fundy, and p;ob~bly southeastern Nov~ ScotiCJ.. 

' .. . . . - _, ,,. - '. . 
- . 

Genus _pETOR~INUS 
. Gills w.ith horny straii1ers; giii clefts· v~ry long;. teeth small~ conical._ -· 

c. maximus (Gunner)'. J?asking shark. 2, 3, 4, 5, 7, 8. (Fig. 15) 
Trunk stout; snout',_,in adult, blunt conical, flatten:~d above (14 inches in_ 

front. of motitl; in 26 ft.· specimen): in yoµng produced _'in front of --
· mouth into .a·. sub-cylindrical proboscis- - (8, fis-. 331) po~nted at ·tip; 

. \ "' ~ . 
Fig. 15. Basking shark (Cetorhinus maximus), from a specimen about 26 feet 

· long, in. Boston Society of Natural History. · -

(about 9 inches long m 8-ft: Japanes~ specimen dxamined).- Teeth -mi~ute-, 
' 200: 

numerous, -.- rows recorded, conical, points directed inwards;. several rows 
. . - 200 . 

fun~tional at once. Skin ~f tP,toat loose, widely distensible. .First dorsal origin~. 
ates well behind. posterior angle of pectoral, heig~t equaHo ·a.bout one-twelfth 
total length; triangular. Second dorsal and anal very small, former originating 
'in fr,ont of latter, similar, their height equaling about one-fourth length of first 

. dorsal. -Caudal 'in adult of Isurid form, margin notched; lower lobe about tw6- · 
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 tha·n -first dorsal is high. Colour, grayish brown to slaty- above; under . 
pari:s- n~arly~ the same o~ paler; uniform o~ shading into white, sometimes with· 

.: white patch under snout. Maximum size at .least 40 feet, ofte1_1 25 to 3·5 feet.' . 

North Atl~ntic no,rth~ard_ to gulf of Maine, Newfoundland,' .kela-nd, and 
·northern Norway; Mediterranean; north .and south Pacific; Australian regidn; 
SQutli.,Africa: -· - · 
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. 
SQUALipAE. SP:iNY DOGHSHES 

No anal fin._ Two dorsal fins, with':sh,arp spines: -

-G_enus-SQUALUS 

17 

-. 

Rear margin- of the-upper caudal lobe .n:ot hatched; teeth alike in 'the 'two 
~ : . j aw:s'; dorsal .spines lsmg .. 

- ' 

S .. acanthias: Linnaeus. ~Spiny dogfish. 2, 3,,4; 5, 6, 7, 8. (Fig. 16) 

Trunk sleµder; ~mout flatt~n~d above, rounded at tjp; long dia~eter of.~y<' 
' - ' - ' - - - ' .- 26· ' 

equalsab0uthalf eye to snout; teeth in about - rows;· s_imilar in the twc:i jaws; ' ' - 26 

' 

., .... ,,":;'·.-~-

e· 

Fig. 16. Spiny dogfish (SIJ.ualus acanthias). ·_After 
Garman. 

~uter margins notched, points tu'rned -towards corner~' 
of mouth. First dorsal originates behinq rear angle. 
of pectoral; triangular, its rear m(.\.rgih only slightly 
concave; with.a smoot\1 spip.e less than h'-!-lf length of
fin. Second dorsal about two-third~ as high as fast, 

llfl 

·Teeth. 

. :with' a smooth spine nearly a~ high. as the fin. Lower' caudal lobe about 40 to 45 
per cent as loi!g as upper. A low, longitudin'al fold-of sk;in 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 coioured, rar~ly . 
b_rown above; young with a row of small white spots from pectoral to anal; other 
~pots in front of' and behind first dorsal and in front of second; the spots fading 
wi_th· age. Gray· to white below. Length of mature males up to ~bout 3- feet;. · 
.female~ to ab~u_t 3! feet. _- , - - _ · ' 

_ Bo.th sides of north Atla'ntic; Mediterranean; South Africa; west Greenland 
and strait of Belle Isle to Ctiba in western Atlantic; most plentiful "North Carolina 
to gulf of St. Lawrence. 

Genus CENTROSCYMN'(JS 
Caudal notc;:hed; teeth uiilike in the two jaws; each t;otn with only one·cusp·;. 

dorsals each'with a very small spine; eyes large. ' ' ' ' ' 

;. 

·-



~- -. ~ 
. " - .... - -~ .< ~ - ~ , ~ .. 

--, .,.. 

• •. -.-•I• 

·--:-· 
I"",. 

: ;:. :' ~· .... 

·: - ~-1~' ,---:-; . . . _. 'C~NADIAN ATLANTIC-FAUNA: 

.... ·,' 

-- ... ' 

,- " - - ~"' ,,... • - • I • .... , - . - ·• _-::._ ~ - i •, < , • ; - - • • 

. :.-··, . ._:_ · C~ ~~oe_l;l~~is B·~2i~~-~~d:C~pelio;- .. ~o'rt~gtJes~ -:h~r~-:-: ·2;. 4,: 5:::7~ ~(Fig~~ nj· -
..... · ·· .... ·S~out short;·r~un-ded·;·eye ia;g~," dia~ete~'equai t'c;·~bout ffO p~r-t~nt dis~· .. 

... . . ' • • ,,.· • • ' : - • • • ., - r . -

,,:·-- ... 

. .,,, ' .. 

I ~ • , 

' '' 

,· ·'• 

' '' . 

: ' 

f .. _..., ,.·. 

··_:· 

~· 
I-

-. ~ •• 1 

. .
"·-

·. • • • rt!Jc~t. •: • ·, ,_ ·.· __ -. ·-. .-. . > • • • • : -~ · . ' F:ig .. i7~ . P9rtu~uese shark ( C~,n;roscyn~nus ;oelole~~)-. Aft~~ Gan~~n_:-'.--_ -_- _ 

- ' ..... ~ • . . .. ' , ;_ . - • ,_: .. - - '. . _./ -70 . .. -« _. .. ... .:: - - -
.. · _ . , . tan(;e froni sn9u_sto eye; t~eth 1p abQ0~t.42 ro_ws, upper n_arrow, : 

·~- "·· · ... r· _ · .. '- -ia~~eolate; lo_w_er bro~d_:. flat,_:·-·~~c~a-pg·u-lar, :,~u·t.~r ma.ig~ns _~,. ~:~---- . · ·1 ._: · · n~tched, forrmn~ a cuttirt_g e~.g~. : ~-lfs_t ?orsa:l f§J-_f: ba\:J<, a~out _ . · . 
-· · . midway between pectoraJs and ventrp.l~, n~taoly small; height 
- .. _ ·· ·about equa~s snout to eye.'· - Secbnd dorsal: ~lightly l~frge~·th<!-ri -
· "" · firsc:-(smaller in mosJ-.other sharks~.- Upper. ca:"uda! lobe. _ ' .. 
. Teeth. · .. : ·'roughly rectangular,· not~hea; lowe~ lobe'about half l~ngth oL 

. . : upper·: No, .anal firi'. · J>ecto~als sma:lli rear margin nearly. ·-· 
_: .. '.straigqt; /angles~·sr,arcely T~uiided. Coloiir, ··aeep che~"i:rrut or blackish- ·browi;i, , 

' ab~ve and bel~w .. · Length, 3 to 4 feet. · ' · . . - · 
·. , U~ually d~eper than -150 fathoms. Gr'a,ri.d·bank, La Have,-Georges; fc~lan0, 
the:'Fa;roes, Portugal, :Mad~ir~,- Mecliterr.anean, }~pan: 

, . ·. ~ .-

. Gertiis._ CE?liTRO~CYLLIUM - ' '. . , - . ' ' ' . , . . ' 
_ Dorsal spines.long, .grooved long! tu din ally on each side; teeth alike -irHlfe' two _ ': 

.. 
, --

\{ 
- i . ; I 

. - 't 
' ., 

L ,:.--.:i 

I . 
I·.~ ,-

jaws.; ~ach with ·several c;usps; caudal notched in Atlantic species.' :.. . ~ _ .. 

:q .. :fabri~ii_ (R~i~~ardt)_. · -Bl~ck d~gfish .. ~·, ;3, 4, 5,· ~. 7:- _ ~ ffi~ ~~).~ ~- .... . 
. .--- ~ ,- ---

r ~ ' I· - . 

~ ' . 

! ~ '-
I' 
I' 

- J'runk,sler,ider;. snout short,r bluntly 'rQimde.d. -,Eye notably Jar:ge·, -!Ong' 
· . - - - · · diameter near!y.equ;:i.L to s1Yout.to eye; te~.th-i.~ ·a.~out' ' V '\'7 . ~~ ,~W,, ali~~ in the two jaw~; .;ac~ with 3, ,harp 

- - • • ·~ < • ~v '_ · triangular' cusps,.' the ceI).tral qnefor_igest. '. first dorsal · '· ' " 03.. . ~---. -.· sma)!, its upper; edge rounded; originating:·1"ell behind.' 
- rear angle -of pectorai.'_ Seco.nd d~rsal Jafger.. thaµ · 

· · · firsi~ roughly triangular:-. ,Dorsai · 'spines-· ~eeply -.._ 

' 
I. 

· -. , · -- · - grqo\ted. No anal fin. Lower.caudaL!ohebul weakly 
' • · .. Teetli ofi;_/;~!~i~, a_fter _maFked. off ,from upper; abou(half, as l9n.g. · .. Rear 

•. , . .. ax)°! of ventral 'under ori'gin of -second dor~aJ.:: Pee-

l '. :. 

·,,_ -
. : -.. _.' -; ~: 

,. ,. . ' ~. . ' . 

;~-~~ •. -~ --~~: -

. , tora:li;; ~sirlall, round~d: . ·colout, unifqtni black or·\i?-rk brown, above-·arid b_elow .. 
· · ~L~ngth .2! to 3:t. feet. . - . , . - . - .-

. . , ' ' .... 
. ,_, 
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-fjg: 18. · BI.ack d9~fish (_Centrosc~lliumfabri,cii)." _ After·G~i:man. ; __ · -

--
' -

--

.-

' _, 

Vs~auid-e~p~r than 150 fath·o~~- ·-.\!Vest G;e~nland;.~lopes Of G~~;1d·b~nf., · --- -~- -
to George~ ba~k; -gulf of"Mexfr:o; Farnes,. Hebride~; Ic~lartd.;;per.haps Falkland-· ;·· __ . 

__ island.s; Japan .. · , · · · · - · -,- .- -· '-:- . · · ,. · 

. < SC)'MNORHI!'fiDAE. · NURSE' SHARKS ,·_., 

l 
-

- No- anal fi~ i tw~ dorsal J,ins-,Jack1~g- spineq in Atl~ri.& g~11er~-;-ii~ith~r ca"ud_al 
" :- - '·-pits n·or lateral keels; teeth u.nlike in the two-jaws; s-nout ~liorL - - . . . - -

• •·"'° • I ' .. : ." f • • • • • • -,· 
..... -- ,., 

~' :' ·._ - ' -

~ _-
\-. 
:- ~ 

-G-~n.us SO_MNIOSUS - . ·. : . _ ·'-- _ _ ~ , _ -~ I _:.·· -~~- :~· :·· 

: ':" 'secqnd dorsal a~ouf as. large as· first: 'lower teeth forming a ,con~in~ous . '·-., -- '.-
.- ctitting ._edge! ~a_cing the upper: _ja-o/f eye_s nota?IY'' -;rhq.ll. - . - ". - - · · 

" .. · _-, 

-s.- microcephalus ·(Bloch and -Scli.~eider)°. -_Greenland shark. . -2, ·3. '(4canlho- -.. · 
. _- -- "" ·rhinus carcharias), 4, 5, 5-,-7, '8 (Acanthorhi~us carcharias).· · (Fig. i9) _ ·· -~ 

Trunk inoqer:_ately st~ut, head strongly arched-above·; -snout- short_,.flatt~ned .. 
~bove,-r9unded at tip; C:liameter of. eye -iess th~n one-third·snoµt to eye-; t~ei4 iri · 
: ·. - 41 - : - . . -. - . . . . - . . - ·. . . . _:-
about -

48 
rows; uppe~- narrow, triangular to lancet-shaped, erect;"lo:wer ._qu~drate, 

Fig, 19. -~~;:;i-~:~~~~~k-(Somniosus ~icrocephalus). _·w· - , ~~ : ·@·~ 

' h . . h .-1 b·- d h - f .- h . - :,_ )(--- )1
- -

; · t _ ~1~ b?s_ '.'. a_rp_ y en~.tow. ar _ ~~ e_cor_ne_rs. o. fi?-_o.;ut ; - . '. -·, _- \ 
outer ,margms deeply notched, mner-near_ly stra1gh_t. _ _ , _ . _ . , 
Height of first dorsai equal to about'hal(distance . - '· 
from.~outh to s11oufro;igirt 

0

iµidway between'::;~oµt_ 
and· base of -caudal_; posterior· ai;i.gle · prpjecting _ 
rearwarCl for a distan~e greater than height of the 
fin. . Second cforsal 'similar ·to first, slightly· sii:ialler:. 
D~stanc;e.from -axilla to' origin of fir~t _dor,sa) equals 

· -31 to_40 pe~ cent.of distance 'from _axi!fa fo _Y-eritrals. -_ Teeth._,:. ' 

_" ·.' ' 

·.' 

- '. 

,.. . ' 

' ~ . ' 
\ - .-

,{ 
'~ .. 

\ -
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.:·- · ... ,,,. 
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CANADIAN: ATLAI:~TJC FAUNA 

Ca:~dal axis ·qnly sligh.tly i-ai~ed; upper ~audal lobe notched; theJowei; about ;/:6 . 
. per cent as long. No caudal pits, not keels. No anal 'fin .. Pectorals very small, · 

wiJh ·rounded angles .. Colour, gray, brownish ot 'black, nearly a.s dark below· 
as above, .~oin:etimes purplish; back and sides with many in dis till ct dark trans-. 
verse bands; sorµe specimens with white spots .. Length of adults averages 8 to_ 
12 feet; rarely to 18 feet. . · 

Chiefly deeper tha~ 20 to 30 fathom~, on muddy bottom. · Arctic and sub-_ 
·Arctic; south to cape Cod;-to North sea and English channel; and to Oregon. 

- • - - c ·-

ECHINORHINIDAE. :aRAMBLE SHARKS 

No anal fiq. :·Two dorsals with9ut spi~-es;.neither·c<,1.udal pits nor laterai__ 
k~els.; teeth similar· in !he two jaws," forming- cutfo1g edges. 

-

Genus ECH_INORHINUS 
Characters of the f2;mily~ 

:E.'b'ru,cus* (Bonriaterre):. Br~mble shark.: -2, 4, 7 (E._spinosus).· (Fig._20) . 

· Trunk moderately slender; snout short 'with rounded· tip. Teeth alike in .; 
the_ two faws; diagnostic .in outline, the pointed cusps. directed towards corners 

--~ 
Teeth, after Moreai1. 

Fig. 20. Bramble shark (Echinorhinus brucus). 
From Goode a~d Bean, 'after Day. -

of mouth, eacn margin with one or_ two 
deep notches near its base. All fins small, . 
as in Somniosus. First dorsal far back 
over ventrals. Second dorsal close behind 

- . I ~ ' 

first ... Caµdal axis sharply bent .. No'anal. 
Skin notably spinous. Colour, dark b'rown 
above, with or without darker I blotches; 
·paler brown to :white below. M~ximum 
recorded length, 9 feet. , ' 

Chiefly deeper thai;i_IOOfathoins. Great Britq.in to north Africa; ~edit~r
·ranean; cape of Good Hope; New ZeaJand; Australia; Japan; accidental at 
.Provincetown, cape_ Cod. . 
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· ELASMOBRANCHII 21 ··. 

RAJIDAE~ SKATES 

General. form e:at, ·disk-hke;-tail'_moderately stout, wi.thout serrated dorsai 
spines;-caudal'fin present but very small; skin of the disk or t;:;,il with at)east a 
few sma)l spines, and often· thorny. 

G;e11us RAJ.A· 
Snqu t supported by a distinct cartilage; dorsal.fins' near end of tail; margins 

_of pectora1s not produced in_to sharp 12oints; disk rhombic. Males with several 
barn;l.s.of erectile·hooks ~ear tlre outer cprners of th'e pectorals. 

1. (2) 
2. (1) 
3. (6) 
4. (5) 
5. (4) 
6. (3) 
7. (8) 

Key tq species 

- Lpwer surface .with ·minute rounded tubercles. granulata 
Lower surface smooth. 
No large thorns along. mid-dorsal zone of disk b.etween eyes and ventral fins. 
Mid line of disk densely provided with_small spines. · · spinicauda 
Mid line of disk smooth. . stabuliforis 
One or more rows of large thorns alo_ng mid-dorsal zone. of disk behind eyes. 
Posterior third of tail without thornf?. sen ta 

8. ,(7) Thorp.son· taif extending at least to dorsal fin. - ~ 
9. (18) One row of large thorns on tail. 

. 10~ (11) Mi_d row of thorns between eyes and first dorsal numbering about 47 to 50. 
11, _(10). Mid row.of thorns less than about 45.. ·· . 
12. (13) -Lower surface of ·disk with irregular dark blotches. 
13. (12) Lower surface of disk white or grayish without. dark blotches. 
1-!. (17) Mid row of thorns not exceeding 20. 
15. (16) ·Upper surface sinooth. !:Jetweei;;_ the thorns. 
16. (15) Upper surface prickly· between the thorn's. _ 
17. (14) Mid row of thorns numbering about 34 to 37. 
18. (9) Two· qr ~ore rows of thorns oil tail. 
19. (20) Mid row of thorns on tail much larger than any others. 

hypoboreas 

·juvenile scabratl!> 
radiata 

juveniie fyllae 

·scabrata 
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 b~rs, as well as spots. eglanteria , 
22. (21) --Upper surface of disk either plain or spotted, but not barred. 
23. (24) Teeth in more th_an 65 rows in each jaw. diaphanes. -
24. (23) Te.eth in less than 65 rows. 
25. (26)

0 

Teeth 'in 38 to 60 rows;. upper surface of disk with.many small round dark- . 
spots; with or withoµt a large spot on e~ch pect-oral. erinacea 

26. (25) Teeth in 30 to 36 rO\'{s; upper surface of disk plain; with or without a large 
spot on_ each pectoral. 

R. erinacea. _ Mitchill. Little skate. 2, 4, 5, 7: (Fig. 21) 

__ fyllae 

Anterior outline obtuse. In specimens, 1 i to·21 inch.es 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 af!gle of pectoral, equ,als 82 to 86 percent 
of breadth of disk; and 48 to 51 per cent of total lerigth. Tail about half total 

length. Teeth in 
46 

to 
50 

rows in 3 adult specimens ~xamined: 38 to 60 rows 
48 . 52-

reported. 
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. : .-irreguiar rows alc;lng the dorsal ~i~ige, 'and ·scattered generally overoupp-er ,surface ·_:>: -----._ -

of d~sk, b'~t (~xcept rarely)-no definite mid~dorsal row mu~p,larger than the others: -. - - .- ·_ , -
Colour,· grayish- t~ dark browi~ above, ofte~ ·. clquded with 'lighter ·.and darker, ·- -. - · -
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Fig. 21: Little skate _(Raja __ erinacea), After G~rinan. 

_Title line.down to about 50 fathoms;- ·t6minonest--_in shoal water.' ,Conti~ 
. -nep.tal ihelf of eastern No!"th-Americ~, Sc~tian banks and _southern sid!; qf---gulf 
.' o(St. bawre{i·ce to- Ches'apeak~, bay; mostly shoal. - · - - · - · --- -

.-·, 

-_, R.' -diapli.~nes·Mitchill. · $potted .skate. 2, 0 4, 5 and 7 .(R;_ ocellat'a) ._: (Fig:. 22) 
~-- .:._:- ·.Anteriof 9µtli~e obtuse;._snou-tsh~rt. In speci_men~ 18fto a6 inches· long 
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- dist~nce -from· snout to eentre of eye equals ~6 to-38 per cent of breadth of disk·.
'· :abreast-the.eyes;.-length o(ciisk from snout to rear aqgle qf pect~ral eqµals 78 to· 
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87 .per cent breadth of disk; and 49 to 53 rer c_ent of total length. ,Tail about 
half the total length. Teeth as in eririacea, except more numerous; 66 to _104 
rows in each jaw, ·in 13 specim~ns,. mt inches (immature) .to 36 inches long. 
Thorns -as in erinacea, the ·1arge spines ·along the midline ·being rarely present,· 

.-except in very young. ·Colour, light br-own above, spotted with round darker ' 
'p_atches: with or without .one or two_ large pale eye ppots, often bla,ck centred,. 

.. , . .. 
,: : ,·:: ~ 

,' 

Fig. 22. Spotted skate (Raja dfaphanes). After Garman. 

near rear angle of·_pectoral. Sides cif snout translucent; lower· surface white. 
Maximum length about_3 feet; adults usually 30 to 34 inches. _ 

From near-tide mark down to 50 fathoms. Atlantic shelf of North Amer~ca; 
southern side of gulf of St. Lawrence and western part of Grand bank, to Chesa-
peake bay. - . -

R. scabrata Garman. Thorny skate. 2, _4, 5 and 7 (R. radiata). (Fig. 23) 

~Anterior outline obtuse: Distance to eye in 5 Massachusetts bay specimens 
one fro~ Halifax, and one from Sable i~land, 9! to 31 inches long, equals 29. to 40 
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per-cent of breadth of di°skopp0 site·eyes;-length of disk from snou-t tci" ~ea~ arigle 
of pectoral equals. 79 to 90 per cerit ~f breadth .of disk; and 51to59 per cent ,of' 

''total leng,th.·. Teeth i~ pave~ent, in- 42-fo 4~ 'rows "(3- specime-ns). Twelve to '. 
. 40 . 44 

sixteen vei,-y large curved thorns with notably stellate ba;es al~ng 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 sU:out, in a'row flanking the mid
dorsals, on 'each side of the latter,- scattered over the pectorals_and disk, and on 

Fig. 23.: Thorny skate_ (Raja scabrata). After Garman; 

the tail. Large smooth bare patGhes on back behind spiracles, flanking dorsal 
ridge, and opposit-e bas~s of pectorals an.cl of ventrals .. Two_ dorsal fins usually 
separated by a free space with a thorn. Outer angles of pectorals bluntly 
angular. · ~olour, brown above, uniform or clouded: mo!e definitely spotted whei;i 
young: some with pale spots; wpite below .. -Maxi"muin length. about 3 feet. 

Deeper th-a:n 10 to 15 fathoms. Atiantic -shelf of North America;--·Hudsoii 
bay, _i;iorth _a_nd east coasts of Newfoundland, the G;and bank and gu1f of St. 
Lawrence-to Woods Hole, _Mass.; perhaps intergrading with the ~m:th European 

-R. radiata. - · - · -
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ELASMOBRANCHII. 

R. radiata Donovan, --!?tarry ska~e. · 3, 4; ,6, 8, ~- (Fig. 24) 

Anterior outline ·obtuse. Distance fro~ snout ·to eye (in twci Norwe'gian -
specimens) equafs '?3 per .cent of breadth of disk opposite eyes; length of_ dis,k 

-equals 79 to 80 per cent·of width of disk,·and'i;i-4 to 55 per cent of total length. 
Teeth i~ 38 to 45 rows. Mid-dorsal thorns as large as in R. scabrata,· but.a:ver~ 
aging more numerous; 11 to 19 recorded, L3:rge thorns scattered over bci.dy and. -

: Fig. 24. _Starry skate (Raja radiata). From Norwegian specimen. 

d"isk,-t_he skin-between thorns with tiny spines; outer margin of djsk and ventrals·· 
almost smooth. Smooth below. Colour, chocolate brown above, with or wi~h

._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 !ength 25-inches. -
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.pown -to_ i60 fatho·ms,,. usually le~s.:than, 100. _ Davfo st~~it, we.st:t1;st .. of' 
·Gr~~rtland; C~ilStai slqpes.of. nqrtheastern·Atlantic, .from'l;>~y qf ·B1~cay- and N ort):i 
.sea n:orth to~White i:;i_e<!-, Spitz;be~gen. · ·' · · · · 

', -. ~· 

R; fyU~e* Lilt~en.- -3, 4;:~75·, 7;·9. (I<ig. ~5) , , . -· ·-. 
. ::This sp,ecies var.ies co~sicl~raJiiy in -c~lo~f, sh~pe arnf.;;p.inatio"ni 'ac~ording to . < 

age,.' A~teri6r~outiine·of disk obtus~, slig)1tly jJ.nd_ul9'ted in young, deep_ly ~otched >-:~-. · · 
·-:·· .. : . .. :~· ~ - -.......... ,· ; .... -- ·.-. - ___ : ... · · .. __ ... 
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Fig. -25_ .. Raja fY??a~ .. ·Aftel' Lutken: 
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('·. -~., ~~ .~:' ·~o~po_sit~-$pir~~d~s in'-ad1,1l_(male, Widtli ofdiSk 5.1 to 56'pe~ cent of total l~~gth ·.- '~: 
t. _:,- ~-- ·,'.~of-fish; _l~n~th.ofAjsk 42 ~si.47 per cent.' _Te<frh vary with age, ·30 to 36'ro.ws ip:- -~-
.... :· > ·-' .·.: .• _µpper ja\V,-sliarp pointed -in-adults~·· Upper-surface eRtir~ly ·spinulo.se in: young, 

- I . -·-~ 
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i- :. - . . '.\vith·b'are patches-on m~dian_and posterior disk and ventral~ in adult males; A·· 
_,· j ( · :·,_ ··. -. thdian_ row' ·of spin~s (3(to .. 3i) exterids ·from the· shoulder to the-_fir~t dors~l in- ··• 

r:· '. · --- .. ~~ , : young; .rto spines between. dorsals, ~hic:;h are ~lose sef .. MecHan 'sex:ie!>·i'ri·adu!.t '' . ·.'· - '. 
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28 ' CANADIAN ATLANTIC FAUNA 

reduced in nqmber while side rows, inconspicuous in young, are much more pro- · 
~ou'nced. One or 2 preqrbital 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 patc;h usual on ·pectorals' of the male. of variou~ species. 
Smooth below. Colour of adult male uniform ashy gray above, white or grayish, 
brown below. Young bi-own, with large sp~ts ot blotches. of darker brown more 

, or less pronounced .. · Reaches a length-of about 22 i.nches. 
- From 216 to 983 fathoms. Davis strait, Spitzbergen, Barents sea, north:,· - . . ~ 

west Scotland. 

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

Anterior outline acute·. Distanc·e from snout to centre of eye about 55 to 59 
per cent of 'bread th of disk abreast the eyes; length of disk from snout to ~ear 
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 leng~h. Teeth in 47 to 50 rows in each jaw, 
pointed, with shorter points and broader bases in the female than in the male. 
Upper surf~ce more or less smooth. ·A row of 47 to 48 thorns along mid line_of 
back from 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 opposite each spiracle; a triangular patch also over each shoulder. Various 
small ~pines 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 oLthe media11 row a marginal series _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 <;lisk; ·a patch of gray 
on each side of v~nt, on posterior lobe of veptrals; tail spotted or banded with'' 
gray.· Reaches.at least 42 inches in length. 

From 80 to 350 fathoms·. Davis strait, ICeland, Norwegian coast. 

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

Anterior outline nearly' a right angle. In two specimens 29 and 41,74' 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 per cent of total ~ength of fish; tail from hind margin of anus 66 to 69 per cent 
oLtotal length. Teeth in about 31 or 32 rows in each jaw (one specimen, 55 
inches long). Uppe~ surface with numerous small spines, particularly <;lense 
along mid line of body and tail; a single row (21-26) of larger ~pines "along mid 
line o'f tail. Smooth below. Colour, blue-gray above; white below, with dark 
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···gray spot~ ~Ion~ post~ri0r i'ua~gi~·ofdisk;._~ii' ~entrals ~hd t~il.-. R~t~~ded l.;p -to 
55· inches in lengtli. ·. , " · · · · · · · · 

. · From 120 to 440 fathoms.' Pav~s s_tra:it, soµth;e:;;t_ Greenland. 
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Fig. 27. Raja spinicauda. · After Jens.en, 

. R. _gr.a.nulata. .Goode and Bean. D~ep water,_ skate. 1, 4, 5; 7.. (Fi,g. 28) · 

-Anterior outlin~ acute.,· Disk rhomboidal, anterior p~rt about a ~ight angl~; :' · 
lateral aq.gles acute. Sn~{it to centre·ofeye equal to 49 per cent breadth of.disk . 
opposite eyes, in ~pecimen 33! inches long. Length of disk 73 'per ·cent of 
b'readtJ:i, and 56:per cent of total le~gth. Spiracles close'to eyes. Mq~th forms . 

. an obtllse angle,..its width-equal to about 46 per cent of breadth of disk oppqsi'te 

outer corners .of mputh. Teeth. sc~tter~p, in ?-bout~: :~~s, ·fo~g;. poin~ed, with .

broad. bases. Vent~als. deeply n~tched. Dor(lals l:iigp~r .than 10~g: sp~ce be-~- , ... 
tween.them equal to height of the second·dorsaC Eight large'tliorns along mid
dorsal line·of disk from shoulder~ to base of tail;' arid '5 on the anterior third' of 
tail. Other lar~e thorn~ before ~ye· {l),;. ·behind eye aµd. opposite inner angle of 
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30 CANADIAN, ATLANTIC FAUNA 

sp.iracle (3); a11d-shoulder (2). Nume~ous'small prickles witl~.stellat_e bases on'· 
' snout, between eyes, al~ng-_anterior and posterior parts of dis~. and alo~gsides 

of tail. Naked areq.s.betw~en and behind spiracles, flanking dorsal ric;Jge, and ori 
ventrals. Ventral surface of disk sprinkled sparsely with -minute rounded 
tubercles.· Colour, -in _alcohol, light bro~n above, darker along margin of fins, 
pale (probably white) below, but with margins of pe~torals dark brown; large. 
dark areas .on central part of disk and on ventrals. -Ma;_imum size unknow-n.-

.·~ d7 
' 

Teeth_. 

Fig. 28. Deep ~aterskate (Raja grdnulata). ·From specimen described (p. 29). 
-- ' 

From 200 fathoms. La Have bank (type) and continental edge off Halifax, 
Nova Scotia (lat. 42°37'; long. 62°55'). - · 

R. hyperborea* Collett.' Arctic skate. 3, 4, 6, 8, 9. (Fig. 29) 

Anterior outline acute. Distance from snout to cent~e of eye equal to about 
50 per cent of breadth of disk opposite eyes; lepgth of tail from cloaca 39 to 46 
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per cent of total length; large th~rns ·arran~ed as fo ,the radiat~-scabr~ta gr~up, -
except ·smaller, their foses less definitely stellatei_ with a larger number· (22-31) 
in the mid-dorsal Une, and usually 3, instead of 2, on each-shoulder, and 3-at the 
inner margin of each orbit. - Many .smaller prickles betwe~n -the large 'thorns,_ 
and sides oi-the tail prickly; lower surface smooth. _ Teeth scattered, needle-;. 
po'inted; alike in the two-sexes; 40 to 44 rows in-upper jaw. Dorsal fins usually-
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_Fig. 29. Arctic skate (Raja hyperborea)._ After Collett. 

., separated by 1 or 2 thorns. CoJour, bluish to brownish g~ay', or red-brown above, 
sometimes with light and dark spots; 'lower surface variegated white and_ dark. _ 
Maximum recorded length about 34 inches: -

Down to' 1300 fathoms. Arctic: westerD- coast of Greenland, Spitz bergen 
and north of Rµssia and south to Faroe channel. 
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, Ji .. eglanteria'. '13osc.· CleaF nosed ·skate.' _ 2,: 4, 7. (Fig.-·3o} 
';'- . i~teri~i:" oittline ·.approxi~a.tely a' right angle;. distance fro~ spo~t t~ centre· ' 
o(eye ·equ~l to 48'.to 5f pe~ cent7of breadth. ~f disk opposite eyes;' )e~gth of ~isit 
equal~ 80 to 84'per cent of breadth,·and 53.to 56 per cent of total length. Teethin 

~bout 4~ rows .. : Dors~l fins.sepa;a t~d· b·; a c~nsid~;able i~ terval, .inter;~ace. ~.s~ally · . 
' •, .48 ' ' -._ ·.' . - . ' ' ' . '' . .,.. . ' ' ... -. 

: ' 

'\· 

~ 

: .. Fig: ~O. qear nose~· skate _(Raja eglanteria). After Gar~an:. 

_wit~ o~~ o~ t~o. thorns. Large thorns confined~~ mii::i~dorsaUine, to.groups ppposite" 
. ··and 'behind eyes; a_pafr· on each shoulder, ~nd .to sides of tail. El.i:;ewh.ere. upper 

. suH;;i.ce ·of disk ·bears small,_ yery f'Jharp prickles, most thick~set on an ter1or: parts 
, of' pecforals, ov~r liead a,nd sno~t/ and amii:l the large thor~s on middle of back· 
,: a~d·al9rig tail.· Cofour, bro~n-above,.vatiously spott~d with ro~nd .ti:J.el6ngat:~· 
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d~rk~~- bt~wn ·~l~tches wi~h -~ la.rge _:~~d ver~ ·cori~picu~~~--~r~n~l~c~·~t. t;r ... '~lihe' .. ·· ··• .. ,, .:-
sp.~ce on. eithe~ side. of -snout; ·lower. surface .whfte: Maximum l~ngth about 3 -; : . ·- - _, . 

. . fe.et: · -: · ··., _; · _ '.-. .": . , _" .. · - ._·-_ · · -·_ · - ._ _ .. · . . . -~ . . . - . , 
Chiefly -shoaler than, 15.fathoJns, Cape Afln·,. Massachusett§l1 to .Florida; . ' . : _.-:_. 

r~re n'orth.of·~a:htuck~t shoals. '. /'< •••. • . ... - -'' • ' ' .: .' • ,•. - ,:· 

"- , /. 

. ! 

': .-
' 

~. )seri.t& Garwal)_.< Sm~otP. skate. ~' .4·, 5, 7 ;. · (Fig.~ 31) :- ·_r . , •·• ·\ 

Anterior o'uiiiP'e toughly a right ~p.gle.: . n"istance from snout lb. c~ntre· of.. ·. :. 1°.:' ": .. : 
. - • , - • • , • • • ! - - I '. :. . ": ' , ,.,. : - - ~ ~ ~ - ·~ "~ I ' 
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Fig. 31. Smooth skate (Raja~senta). After Gar·man. 

eye equals about :47 per tent of breadth of. di~k opposite eyes; iength of disk' , 
equals 80 to 87 per _cent of breadth, and about one-half total length; 9uter angles 

. ' '. 38 . - , :- . . ~ 

rounded. Teeth ·m about - rows. About 30 thorns -(i;;_ome lost) in' mid-dor.~a:t 
' \ 38 . 

. row, beginning about 'midway between eye and shoulde~, anc:l-extendin:g' m:ie-thfrd· . 
.. way_ back along·-tail,: decreasing in size poste~iorly; other large thorns about eye,. - . ' . .... . 
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CANADIAN ATLANTIC -FAUNA 

and on shoulder: Upper surface of disk and ventrals covered almost everywhere'. 
with small spines "7-hich are somewhat.larger anteriorly. ·Males with a· patc_h of. 
la_rger spines 0~ outer pt;!ctorals. Tail with small _spiu'es· which extend under:: ' , 
neath. No free -space between dorsals· .. _S,eparable froin R. eglanteria by 
sm0other skin, abseqce of spots and of mid~dorsal thorns ori rear half of ta,il; from 
-stabultforis by less produced snout-, and extension of mid.:dorsal thorns forward 

, , to shoulde~s; from R: granulata by smooth, white, lower: surface, and· mor~ 
i:iume~ous mid-dorsal·thorns.- Col~ur of upper-surface pal~ brown with numerous-. 

-rather obscure spots darker than the ground colour, sometimes with·white mark-
ings. Maximum length 2 feet. . 

.i:..,a ,Have bank; ge)lerally distributed in gulf ·of Maine on h,ard Qr soft
·bottom; on offshore. fishing banks. and m deeper parts (80 to 100 fath_oms). 
Shoalest capture 25 fathoms. 
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Fig. 32. Barndoor skate {Raja stabuliforis) ... After Garman. 
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ELASMOBRANCHII . 35 

R. st~bulifqris Garman. Barndoor skate. 2, 4, 5 and 7 (R. laevis)..' (Fig. 32) 
, Anterior outline ~~ry·a~ute. Di~tance from snout tp_eye (2specimens, d141%' 

and ~47;{ inches long) equals 55 to 59 per cent of breadth of disk opnosite ·eyes; . 
lerigth of disk equals 77 to 7& per cent of breadth- of disk: and 56 to 73; per cent of 
- - , . . - 32 36 . 
total length. Teeth in pavement, in - to - rows, sharper in males,.,than .in . . . . ·32 36 

' .. 
females. Snout narrow,-projecting; but blunt tipped; outer corners of pectorals -
angular; disk diamond- or lozenge-shaped; dorsal fins separated. oy a definite' 
interspace, with one or more spines; tip.of caudal extending· farther than ill other· 
local species.· Mid-dorsal thorns ·along tail and. on hinder part of back. Other 
spin.es -relati~ely smalle_r than i11 other local skates.; restrict.ed to sides of taiI,.tjp 

--of snout, band~ along front edges of pectorals and_ anterior margins of ciisk; in 
front of and behind eyes; with a few others sparsely scattered. Skin of back 
betw~en spines smooth. -Colour: upper surface brown, u~ually reddish, variously 
marked with darker b-r~wn blotches or spots, sometimes pale-edged; and often 

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

tiner1tal shelf of eastern North America, southern side of gu~f of St, Lawrence 
and southwestern part of Grand bank t~:r Florida. · 

NARCACIONTIDAE. TORPEDOES 

General form flattened; tail stout, without spines; caudal fin large, trian
gular; skin perfectly smooth, without spines or prickles; electric organs present. 

' . 
Genus NARCACION . 

With two. dorsal fins; tail shorter than disk, with lateral folds; ventral fins 
not united. 

N. nobilianus (Bonaparte). Torpedo. -2, 4, 7 (Tetronarce occidentalis). (Fig. 33). 

:Qisk subcircular, considerably broader than long, its m~rgin evenly ro_unded, 
truncate anteriorly. In specimen examined, 3It inches long; distance from tip 

: of snout to eye~ (relatively much s~aller 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 0f base of ventrals; -~econd dorsal 
only about half as high as fi~st, its height nearly equal to ihterspace. Cauda_l 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 5 feet. Maximum recorded weight, about 200 

·pounds.· 

·, 
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36 CANADIAN ATL~NTIC FAUNA 

Tropical and" temperate coastal ~at.ei-s, on both sides of north· A~lantic;- La· -
- \ . ' ' 

Hav.e .bank arid eastyrn Mai:qe southward to Cuba along American coast. Occa-
sfonal north of cape Cod. -
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Fig. 33.-' Torpedo (Narcacion nobiliamisf. ·After Garman. 

DASYBATJDAE. -STING .RAYS 

General form flattened,· disk-like; tail very slender, with one or. more iong, 
serrated, dorsal spines in Atlantic species; no Gaudal fin; snout not supported 
by. a_ rostral cartilage; pectorals meeting in front. without definite rostral fins. ' 
Skull flattened, with eyes on dors·a1 surface; teeth small, in_ pavement of many 
rows. N asoral grooves present. 

Genus DASYBATUS 
No dorsal or caudal fins. Tail atleast as long as disk, with one or more 

dorsal -spines, its end lash-like; disk rhombic, broader than long. 

, I 

--J 

_, , 

..J 



ELASMOBRANCHII,. 37 

· n .. centroura_ (Mitchill).: Sting ray. 2 <!-~d 4 (D. 'l!larinus); ~ ._(Dasyatis 
centrura) (Fig. 34) · 

Disk quadrate, anterior.outlin~ very obtuse, distanc_:e from snout to eye in. 
'specimen 44 inches: long equals -31 p~i- cent' .of breadih of di~k opposite eyes; 
length of disk 85 per cent.of breadth, 30 per cent of total length. Lateral· corners 

-c'- of pectorals bluntly angular .. Tail more lhan twice as long, as disk1 tapering to 

. '1 : /!; 
' I •. !~ 

1;/1 ~ 111 
, ~ 11 

.': J . 
,' ~ [. 

. . . 

Fig. 34. Sti,ng ray (Da~ybatus cent'foura).' 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 ~ne-fifth the way back 
on tail, erectile, their lateral edges strongfy serrate. Skin smooth in young 
specimens; adults with tubercles scattered over ce~tral ~nd posterior dorsal 
.surface of disk; and along tail, increasing iii number with growth. Colour, brown· 
above, 'varying dark to light; white beiow; tail brown. Maximum ~e~orded 
l~rigth, includ~ng tail, about. i"2 feet. · · 
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38 '. HOLOCEPHALI 

Western Atlantic from cape Cod and Georges bank to cape Hatteras, mostly 
southward; also ,Mediterranean. . 

HOLOCEPHALI. - CHIMAEROIDS 

·No spiracle; gills fringe-like and free at.th-~ tips as in bony.fishes; gill clefts _ 
enclosed by flaps. of skin, wit!). only one external gill opening on each side;' only 3 -
pairs qf dental plates, 2 in the upper,· 1 in the .lower jaw, set edgewise. Tail ~ 
nearly symmetrical. ' . 

CHIMAERIDAE·. THE CHIMA.ERAS 
, 

Nose pointed,- without definitely elongate, or flap~like proboscis; caudal fin· 
without inf~dor lobe; daspers of male bifid or trifid. 

. Gen.us CHIMAE;RA 
Characters of the family. 

C. affinis Capello. Chimaera. 2, 5, 7. (Fig. 35) 

'· 

Body compressed, tapering. Head moderately pointed; ·w\thout definite · ' 
proqoscis, but its dorsal. profile prolonged into a knob above .mouth; forehead of_· 
male with an erectile cartilaginous hook, its lower surface armed with prickles. -
Moµth inferior, Gill operiings vertical, low on sides of neck. Dorsal fins sep
arated by short interspace, but connected by ridge of skin (about' 1! inches_ in 

Fig. 35. Chimaera (Chimaera affini~). 

specimen 3! feet long). First dorsal triang.ular, length apout equal to diptaµce 
from snout to rear margin of eye, about as high ·as lorig, preceded by~ spine, free 
at tip. Second dorsal less than half as high as first, its margin straight, extending 
back aloiig whole length of trunk; separated from caudal by ,a 'deep notch, but. 
no definite ·interspace. Caudal lanceolate, terminating. in a short filament· 
(filament about 1! inches in 3! ft. specimen). No separate·anal. Ventrals and 
pectorals triangular; the latter much the larger, their tips.reaching ~early to 
·ventrals. Skin smooth, or slightly prickly. Colour, brown or leaden, above and· 
bel0yr. Maximum length about 4 feet. ~ ~. 

Chiefly 200 to 1200 fathoms. Grand banks to gulf of MeXico; Portugal. 
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