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SHARKS, AND SKATES CR RAYS

By Samuel F. Hildebrand
Senior Ichthyologist, Division of Fishery Biology

The sharks and skates or rays are known to the ichthyologist as Elasmcbranchs
and also as Selachians, They differ from the bony fishes or Teleosts in having
cartilaginous instead of bony skeletons. Furthermore, the skull is without
sutures and without membrane bones, such as opercles and preovercles; the upper
jaw is not fused with the skull; and five to seven gill slits, which are openings
in the skin, are present at the side of the head or under the posterior part of
ite Ventral fins are present and are dttachced to thé abdcmen and in males are
provided with elaborate cartilaeginous eppendages, known as clasperse. In general,
the fishes of this group are considered primitive, dating back in geoclogical time
to the carboniferous or coal measures period,

Most sharks are shaped more or less like such common fishes as the mackerels,

the codfishes, and the herrings. The body is more or less rounded; the head
‘generally is pointed, and the mouth commonly is under the sncute. One or two

dorsal fins are well devcloped; a well developed ceudal Tin, with the upper lobe
much the longer, is present; +the paired fins (pectorals and ventrals), teoo, are
well developed, and free from the becdy; and the gill slits are lateral and
generally vertical, "Tyvpical" skates or rays, on the other hand, are greatly
depressed; the head is variously shaped, though generally strongly depressed; and
the mouth usually is under the snout as in the typiczl sharks; the tail is
slender, and it may bec short or long or even whip-like. Dorsal fins, if present,
are small; the eaudal fin is small or wanting; the anal fin is missing; the
paired fins are well developed, the pectoral becing broed end is commonly attachsd
to the hezd and body forming with them a more or less definitc disk; and the gill
slits are bzlow the disk and ars horizontals

Tmfortunately, the distinctions between the sharks and the skates or rays
are not as clear-cut as indicated by their more or less typical forms, for there
are groups that are intermediste, and possess characters showing an almost com-
plete intergradstion. The angel sharks (Squatenidae) and the safishes (Pristidae),
although usually classcd with the skates or rays (Batoidei) becausc of csrtain
osteological characters, are definitely intermediste in form and shape, and more
important in the positicn of tho gill slits, which sre neither wholly lateral
nor wholly ventral. The position cf the gill slits is important



because ‘it constltutes the onlv character ex*ernally V1smble ¢
generally distinguishes the sharks from the skates or rays, the . ..
other characters being highly technical,bone structures. In generw\,.? s
al, it may be said then that except fcr a few 1ntermedla+e forms, T,
sharks have lgteral gill slits, wheéreéas skates or rays have ventral' &5
(inferior) gill slits. b v ur i
Nearly all sharks and skates are well provided with teeth,
generally with several series in each jaw. In most species of
sharks the teeth are shaped more Qr less like sawteeth, and obvi=
ously are used for cutting. In some skates they are short and
blunt and sometimes are. arranged like the bricks in a sidewalk.
Such teeth clearly are used for crushing hard objects. The teeth
are set in the gums (not in sockets in the jaw bones) and develop
and fall away more or less continuocusly.
Elasmobranchs are oviparous or viviparous, that is, they ‘°
either lay eggs or precduce live ycunge. In the case of tuv sharks
and skates or ravs the eggs are fertilized internally even though
some are hatched externally. The eggs that are left to develop-
in the sea are mecstly large and are enclosed in a tough horny case,
variable in shape. Many cases are quadrangular, with each corner
previded with a sharp spine with cr without téndrils. The tendrils,
if present, become coiled around sesweeds stones cr' other fixed
objects in the water .to serve 'as anchers during ineubaticniiThase (
nct provided with tendrils of course drop lcose in> the wateére"  The
egr cases are often cast up on the beach and kncwn as sailorfs
purses, mermaid's purses, and by seversl ‘othcr mamess Thc bl
head sharks of the Pacific have an egg cose of unique shape, being
in the form cof a cone and having very thick walls, provided with
two broad flanges twisted srirally around it. The young hatched
from such large egss as have been described are well developed,
and well able tc lead an independent existence upon hatching.
Similarly, the vcung that are bern alive are large, rather fully
developed, and gquite able tc take care of themselves at birth.
As usual amcng the fishes that are well developed when hatched.
or born, the number ¢f eggs or young produced is small, consist-—
ing among the sharks and skates or rays of one to perhaps'at
most a dozen.

Some sharks and skates or rays reach a very large size. The
whale-shark (Rhinseden typicus)of almost world-wide distribution,
for exsmple. -ca.hes & length of upward of 30 feet and individuals
60 feet long have been reported. Some of the skates, tco, grow
very large. The devilfish ("anta bircstris)of beth coasts of

America, fcr example, is reported to reach a width of upward of




: L a1l tons. However, there sre many
z of the species are quite diminutive. The ccm-
@h (Squalus acanthias)of the North Atlantic, for
g hes a length of only about 2 to 3 feet, and the com-
akatgﬁ'ﬁsfa erlnacea)of the Atlantio Const of Amerlca attains
j »ﬁngth of onlv about 16 to 20 1nches, and many others are even
smaller.

Sharks and skates or rays, fermerly of little walue, are in-
creasing in econcmic importance, as the fins and flesh are used to
a greater extent. Sharks, in varticular, have increascd greatly in
value because of the discovery that the livers of scme cf the spe-’
cies, especially the soupfin shark (Galeorhinus zyovierus)of the
Pacific Coast of Ameries, are very rich in vitemin A content,

The, too, the hides of some of the sharks have been found to make

8 very gocd grade of . leather, and accordingly sare caught for their
skins and their livers. Formerly, and even ncw, scme fishermen
engaged in catching food fishes find the sharks e nuisance. This

: is especially true on the Atlantic Coast of the Tmited States

(% during the spring migrations of the small dog sharks or dogfish,

) which de great damage to fish nets c«nd have little cor ne sale

2 - value. The stingrays, toec, are considercd ¢ nuisancc because of

1! their serrated, poiscncous tail spines, with which they sometimes

J’” inflict very painful and dangerous wounds.

-4 Most sharks ond skatcs or reys fecd on fish, which are run

,' down through supericor strength and activity. Tec this theore arc

“ many exceptions. The large whale shark and the basking shark are
examples of large sharks that feed on small organisms, generally
not morc than a few inches in length. The skates or rays mestly
feed on the bottom and commonly cn c¢rustrceans and mollusks, though
sone of the speciecs inolude fish in their diet.

i A Rt

| B That some spccles of sharks cc0151unallv attack men is an
| 1 established fact. However, authentic observaticns are nct very
NUMErous and in the trOchs some of the attacks ascribed ‘tc sharks
prebably should be credited to barracudas, All sharks, of course,
arec not dangerous to man. The whale-shark, the largest fish known,
for example, is perfectly harmless, as already indicated. 1In gener-
al, however, it is wisest tc ferogo bathing or wading where sharks
are present, as hunger sometimes makes shy snimals quite beld.
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