
P?f- - ( [ ~cf-a"-J,Ji..) 

f,,-•'1' - WAu.o.Ji,_ 

~.,.;.,..~ - C:,_~n,~ 

-4,"hf,r,,.,..,, - v'vJ<k-<,J;::, 

,tv.j-u.. - .:/L,,u,i, 

J 
I J . 1 ,, 

('~ C cAA~ r:!),.J,, 

~--
-, ( f.j.r J.,.,J v~J 
r~ 



Clo;, , 9, -) 



f 
&~a-

l -
6> (,-.~;: 
&, ,r,,,...z 

7 

© Gl &./'"I- GJ r~ 
€i) J½w,li~ ® """'1''-> 

(61 ~ i_;/'~ {!) C~ f-'"'"' 

. . . I rt :.t~:?~ :;:;~ . 
rT@l ((, VNcl ~~_,,,,,.;,• = 

j /9-4J~f-'vw fi5J "/.i,, 0e,/,:>.½.r<..-

' 
I I 



Class 4. Chondrichthyes 
The Cartilaginous Fishe 

-l--;tJ..,:EIV\L CII AH.A( 'Tl.:. H.S --- P-- ~ ~ 
or spindle shaped ~ ..!Ii•~ 

and paired. all supponcd hy fin rays. Pdv1c 
in male. Tail hclcroccrcal. 

minute placoid scale~ and mucou s fi0' 
fi ll> 
j \.tO 

~~~::~:~~,s.c;;7i~gc ~~il~~~;n,~;,~h).w~::~:;n.~:~~-
curnplcle and ,;cparutc Pcctontl and pc\v,c ginl\c..,;. 

r=l~\c~~~~:;s \:::~ ::: ;~r.::~~r:~ p\acoid scales 

~::JU~ ~!u\~~ l~:nl.0~!1\~;; ~:;~~s a~t:~l:s. and 
un'o,·cri: · Sinus venosus 

hepatic portal 

y;(cfl\5 K,dnC"~S opisthoncphric . Ei1cretion ureotdic. Cloaca pr~nt. 
IO. 

81111
n with large olfacmry IOOCs and cerebellum. Cranial ncn:cs 

10pair> 
\\ Oli:iclOIJ' sacs_ do not open into phary~. Membranous labyrinth 

11,tth J scmic1rcu\ar canals. Lateral hne system present. 

1
2 Sc.\es r.cparate . Gonads paired. GonoducL<;. open into cloaca. 

F<::rti\ization internal. 



..,......__ ."' " (1, 

Ov1piu,n1 , ur uvov1,•1p;u uus. P.;i;g~ 1:, rgc , 
yulky. Clc:,val;c mc rot-1:,~uc Dcvcloprm:rn 
ll1rcc1. wi thnut flli:lamorph,,~1, . 

CLASSIFICATION 

l1ic class Ch111 ul r id1lll\l'<; (Gr.. dwntl ro, 
canilagc + k hlh, ~. · fish), al!.(1 called 
Ela., mohrmwhii (Gr .. · d a~mns. pl:1tc + hn uu.: hia, 
gill.,;), including the sharks, rays. skates ~nd 
chimacr.:is. comprises more than 1000 living 
species of cart ilaginou.~ fi shes. The classification 
followed here is based after that of Roml'r 

Suhclass I. Selach ii 
(Ci r. selacho~. a , h.1 rk ) 

1. Multiple gi ll slits on either side protecled 
by individual skin !laps. 

2. A spiracle behind each eye. 
3. C loaca present. 

Onh- r I. Squ alifor mc,; or Plcurot remata 
1Gr . pleu ro. ~Ilk ... lrcma. opening) 

I. Bocly typically spindle-shaped. 
2. Gill-slits lateral. 5 to 7 pairs. Spiracles 

small. 
3. Pectoral fins moderate, conslricted al base. 
4. Tail he1eroccn:al. 

Examples True sharks. About 250 
living species. Dogfishes (Scoliodon, 
Chiloscyllium, Muste/us, Carcharinus), 
spiny dogfish (Squalus), seven gilled shark 
(Heptanchus), :.,;ebra shark (Stego.~10111a ), 
hammer-headed (Sphyma), whale shark 
(Rhineodon). 

Order 2. Rajiformcs or Mypotrcmal a 
(Gr.. hypo. below + trcma . opening) 

1. Body depressed. flattened dorso-vcntrally. 
2. Gill-slits ventral. 5 pairs. 
.l Pectoral fin s enl arged. fused to sides of 

head and body. 
4. Spi racles large. high ly functional. 

Examples Skates and rays . About 30C 
,occie ,. Skate (Raio ). s1in~ray (Tr;o·gmil 



/J.I" Chondrichrh_ves The C ·1 arr, agi11011s J: · ------------.:....= 1.,1,,., 

clcc1ric ray (7i1q!l'(/o). 
(M_,,Jioharis). gui iar fi ,h 
sawlish (Prisris). 

eagle '") (Rlt;,,,,1,"'"11 

Subclass 11. Holocephal i 
1Gr . holos. e111ire + kcphalc, head I 

I . Single gill opening on ci1her side cnvcrc<l 
by a ncshy operculum. 

2. No spirac les. cloaca and sca le, . 
3. Jaws with wolh plates. 
4. Single nasal opening. 
5. La1eral line system wi th open groo,r 

Examples : Rat lishes or chimaera,. Ali<1ut 
25 species. Hydro/afiur ( = C/11111arro 1 
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