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SF.ARKS, /I, Tn SKATES OR RAYS 

By S a~muel Fo Hi l debrand 
Senior Ichthyolo gi st , Division of Fishery Bio l ogy 

The s harks and skates or rays are known to t he i cht hyologist as Elasmobranchs 
and also as Se lachians. They diffe r fr om the bony f ishe s Or Te l eosts in hav ing 
ca rtilaginous i nst.ead of bony s ke l e tons . Furthe r more , t h0' skull is without 
s u t ur e s and \nthou t membrane bone s , such a s ope rcl es and preope~cl e s; the uppe r 
jaw i s no t fu s ed with the s kull; and f ive t o s eve n gill sli ts , whi ch a r e openings 
in t he s ki n, a r e pr e s ent at the s i de of the head or unde r t he pos t e rior part of 
it . Ventra l f i ns ~rc pr e s ent a nd are attachod - to t he ab domen and in ma l es a r e 
provi ded with e l a.borate cartila i nous appendagGs , known a s cl a.s pe rs. In gene r a l, 
the fis he s of t his e;r oup a r e consi de r e d pr imitive , da tinr, ba ck in gb olo p,i ca l t i me 
to the carbonif~rous or c0a l mea s ur es period . 

;~ o s t s ha r ks a r e s haped more or l e ss l ike such COlmnon f i s'he s a s t he ma ckere l s, 
t he codfi s he s , and the herri ngs . The body i s mor e or l e ss rounded ; t he head 
gene r a.l ly is pointed, and the mouth c on~onl is unde r the sncut . One or two 
dors a l f ins a r e wel l deve loped ; a we l l deve l oped c uda l f i n , with the upp0r lobe 
fluch the lon~e r , is pr e s en t; thG paire d f i ns (p~ c to ra ls and ventr al s ) , t oo, r e 
rell nevalo_c d, and f r ee f r om the bcdy ; and the gi ll sli ts r d l at ere l and 

r;ene r ally ve rti ca l . " Typical" s kate s or r a,'s , on the o the r hand, a r e great l y 
dopr e s s 6d ; the head is va rio us l y s hllped j thoug;h generEd l y s tronf: l v depr e s s e d ; ond 
t he mo u th usua ll i s und r tho s nout a s in t h(~ typica l s hR r ks; t ho t E! il is 
sl ende r , a d i t may bG s hQrt or lon f" or Even wh i p-like . Dors a l f i ns , i f pr e s ent, 
a r e small; the c puda l f in is smal l or wan ting ; the anal f in i s mi ss ing ; the 
paire d f i ns 3. r 8 we l l dev alope d, thE: p,; c to r a l b0- i n p: b r oad and i s cOImnonly a t tachod 
to t he hf. cd and body fo rmin ~ !i t h them n man or l e s s def i ni t G di sk ; nnd the gill 
sli ts FI r e ba lo tho di s k an d a r e horizontnl a 

Fnfo r t una t ol y , th0 distinc tions be tween the. shnr ks and tho s tu. t e s or r O-Ys 
a r e not 3.S c l f.-£l r-cut o.s i ndicntt3d by the ir mor~ or l e ss t:,rpi ca l forms , fo r t he r e 
a r c: g r oups tha t FI r e i nt tTmc di o.te , [,nd posses s cha r " ct.:: rs showinp; an a l mos t com
pl ete inte r ?; ro.d~tion . 'Ph , 9.nge l sha r ks (Squ'=\ttmi dae) Ctnd the s rLf i she s (Pristidae) , 
nl t houp.;h us n lly cl a s s od wi t h th(; SKa t es or ra~'s (Rnto i de i) be cause of cs rto. i n 
osteolo r icf' l ch.l. r nc tc- r s ) Hrc defj.ni t ( l y }_nte rm.:di n t s i n f orm '( nd sh3.p6, and !!lore 
importnnt in th~ posi t i 0n of tho p.; i l l sli ts , whi ch a r E; ne i the r who l l y l (l t ~ ra l 
nor who l ly ventra l . The posi t ion of the gi l l s li ts i s i mpor tant 



because it constitutei the only characte r ey~e rna lly visib l e that 
p.:: eneral~y distin~ui she s the sr,arks. from the skates or r ays , t he 
other cha r acte rs being hi~~ly t e chnical , bone structur es . In gener
al, it may be said then that except fer a f ew inte rmqdiate forns , 
sharks have, l ate r a l g\ ll slits , whe r~as skates' 6r r ays have v entral 
(~nfe rior) gill slits . 

Ne a rly al l sharks and skate s are we 11 p r ovi -ted wi th te e th, 
gen e rally with s eve r a l series in each jaw . Tn most spec i e s of 
shar ks the t eeth are shaped more Qr l ess like sawt~e th, and obvi 
ously a r e used for cutting . In some skates they a r e short and 
blunt and some times are . a rra n ged like the b ricks in a si ~ewalk . 

S~ch t ee th clearly ar e us e d for crushing har d objects . The t eeth 
a r e s e t in the gums (not in sockets in the jaw bone s ) and develop 
and fal l awfl.Y more or l esB continuously . 

El asmobranchs are ovi pa rous or viviparous , that is, they 
e ithe r l ay eggs or produce live yeun g . In the case of the s harks 
an d skate s Or r avs the eggs a r e f e rtiliz ed inte r na l I v ev on though 
s ome a r e ha tche d exte rno.11y . The egi!s tha t are l ef t · to dev e l op_ 
in t he s e a a r e mo stly large and are enc los ed in a tough horny case , 
v a riable i n sho.pe • .. lany cas e s a r e qua dr angu l ar , with each CGrn e r 
p rc-vide d with n shar p s pine with c r . without t endri l s . The tendr ils , 
if pres ent, b e come coi l e d around s eaweeds s'cones c r othe r fixed 
obj e cts i n t he vro.t c r to: s e rve 'o.s ancho r s d ri ng i ncubo.t i c n . Th0se 
ne t pr0vi de rt with t e n dr i l s of cours e dr op l ease in the wate r. The 
egE cas e s a r e oft e n cas t up on the be~c~ and kncwn as snilo r' s 
pur se s , . me rma id ' s purs e s , and by sever'll o t }jf r names . The bul l
head shar ks of t he Pacific hav2 an egg C8.s e , f unique sh'lpe , be in~ 

in the form of a oone and havi n[,: v e r :,! th i ck walls , provided. wi th 
two b roa d. f lange s tv'list e~( s r i n . '. l y a round it . The :roune; hatched 
from such la:qre e g" s as have b een d e scr i bed are we ll deve lo pe'l , 
and we ll a b l e t o l ead a n ind'e pen de n t existence upon hatching . 
Si mila rly , the ye un F[, that .r e born al ive a r e lar f';e , r a.the r fu lly 
dev e loped. and' qu i t e o.bl s te, q'V.8 ca r e of t hems e bT8s at bi r~h . 

As usual among the f ishe s th a t ar~ we ll developed {he n hatched 
or born, the n umbe r c: f e ggs or young produc ed is sma ll , consist -
ing; among t h e shar k s o.nd skate s or r a y s ,f one to perha ps 'at 
most a do ze n .. 

Some s harks and ska t e s Or r ays r each a v e r y large siz e . The 
whale - s ha r k ( Rh i n nO(1cn t y icus I (If almost wo rld- wide d i s t ri bu t ion , 
for ex arnpi . ~ ci>: :"het; --r; Tenf, th of upward of 30 f ee t and indi v i d.ua l s 
60 f oe t lone ~ . ve b ee n r epo rte d . Some of the ska t es , t oo , gr ow 
v e ry l a r ge,. 'rhe devilfish ( !I"ante. birc stris)()f beth c oa sts of 
Ame rica , f e r exampl e , is r epcir-te d to r each tl wi dth of upward of 
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20 f ee t !lnd a wei ght of s ever9. 1 tons . >1owev er, · ther G s. r e mnny 
exc eptions, DS som,:, of t}10 spe ci E;s a r c quit e di minutive . The ccm
mun spiny,dogfish (S quc lus acanthias)of the No rth Atlantic , for 
exa:np l e , r eflc he s a l un p.; th of onl:{ about 2 to 3 feet , nnd the com
men skate ( RfA j a e rinncea)cf the Atlant io COllst of Ame ricn, utt'1ins 
0. l enp.;th of on l v- about 16 to 20 inche s, and man? othe rs nr e even 
smnller. 

Sha r ks and s ku t es or rnys, fe·rme rly of litt l e ve.l ue , a r e in
creasing in e conomic i mportance , os th<, f i ns and f l es h a r e us ed to 
a grea t e r ext ent .• Sharks, in ~Brti 6u la r, hnv increasGd gr ea tly in 
value beoaus e of the di ~c0vory ttmt the live rs of seme ef the spe - ' 
cies, especial l y the soupfin shark (Gal00 rhinus zyopt crus)of the 
P .c ifj.c CaRS t of Ameri co. , a r e ve r y ri-C; .. ···i n 'VTt r:min ' A" c< nt"ent ~ 
The , too, the hides of some of the sharks (w,ve been found to ma'ke \ 
a very go :d Rr~de of . l euthe r, Dnd ncco r j ingly qr e cau gh t for thei r 
ski ns and tht.d.r Itve rs . Fo rmerly, and f;ven new, some f ishe rmen 
engnged in cntching food fishcs finJ the sh~rks e nuisance . This 
is ospoc i al l y true on tho fttl Dnt ic Coast of t he rnit~ d Stu t e~ 

during t he s pr i nq- mip;rfltio)'ls of the smo.ll d0g shor'ks Or dogfish, 
v-r~ich do gr eo. t darwp;e to fish ne ts [.nd h UV 0 li tt l e or no s a l e 
value . Th s tin~ravs , too , r 6 consid0r od e nuisance be cause 0f 
their se rr'?t c d, pois cJUou s t f:l il spines, with which they some times 
inflict v8ry painfll D.n~ d~ngorous wo unds . 

~ost sha r ks Dnd skatos or r eys f ued en f i sh, which nr c run 
down throu h supe ri or stren~th an~ activity. Tc this the r o arc 
many ex ce ptions . The l a r go whal e shark nni the bus king shar k ure 
exrunpl e s c·f l a r €: sharks thftt f ee d on s:nall orgcmi$ms , gene r nlly 
not r,:orl. t:'la n a f ew incht:s in l enf,th . Th8 skates Or r eys most;ly 
f eed en the bottom ~nd commonly on cruste ceans and mol lUSKS, thoup;h 
soyn.e of the sp6ci (; s ino l ude fish i n their diet . 

T:'lat Elane spe ci e s of sha r ks ('ccasicnal ly nttack mcn i s an 
establ.i s hed f . ct. However , authentic c.·bs ervuticns ar t:: net ve r y 
numGrous and in t h(:l tropics 50mb of tn.e e.ttacks · a.scrib8d to shar ks 
pr0b~bly shoul ~ be cr editL1 t o ~a rr RcudD. s . All sharks , of cours e , 
a r e not danFG r ~US to man . The whal e - sh~rk , the l a r ges t fish known, 
f er eX8mple , is perfe c : ly hn rml c.;s s , as a lready i ndico.ted . In gene r
al , however , it is wisest tt· f0r a go bo.thin~ or wadin7 wh~ r e sh&rks 
a r e prD s ~ nt , as hlng0 r sometim~ ~ nake s s hy nni ma ls quit e bold . 
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