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** • ** 

Research In Fisheries biology of commercially Important 

species have assumed importance only during the 19th and 

20th centurle'S in different parts of the world. With 

progress of the above work over the years, it was realised 

that an absolute knowledge on the early developmental stages 

of marine fishes is required to assess their distribution 

and abundance in space and tlm® (Ahlstrom, 1954j 1966), 

Such a study is also an essential prerequisite in under­

taking the spawning surveys of target species, monitoring 

the changes in exploitable stocks and yields and forecasting 

the trends of their production (Ahlstrom and Moser, 1976). 

For Instance, in the European Plaice, a correlation has 

been found to exist between the abundance of the early 

developmental stages in the plankton and the subsequent 

recruitment of the year • classes to the fishery. For 

the herring, a similar relation has been found between 

the spawning stock and egg production (Russell, 1976), 

The rate of survival from newly spawned eggs to the end 

of planktonic phase of life in the Pacific sardine was 

found to be about one in one thousand (Ahlstroirt, 1954), 

From the above facts it is obvious that only if and w*ien 

proper identities of eggs, larvae, postlarvae of the target 

species are established, will it be possible to determine 

the above events as well as to manage the respective 

fisheries in space and time. Hence, as drawn attention 
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û  
^ 

0 
H -
CO 
c+ 
H 
H * 
D* 
C 
c+ 
H ' 
0 
3 

Q) 
3 
a 
QJ 

cr 
c 
3 
a 
QJ 
3 
0 
CD 

0 
H » 

CD 
\Q 
i Q 

33 
«t> 
H ) 
CD 
H 
CD 
3 
0 
CD 
cn 

«.̂  
vO 
' J 

" -ti. 
• ^ ^ 

QJ 
3 
a 
a j 
3 
0 
c+ 
3-
CO 
H 

M -
3 

—» 
\ 0 
~ J 
\ 0 

/—^ 
r 
0) 
Cfl 
?r 
<D 
H 

Q) 
3 
a 
cn 
3* 
(D 
H 
3 
Q) 
3 
*• 

— k 

vO 
00 
—» 

v - ^ 
• 

3 
CU 
H -
H -
0 
3 
OJ 
l-J 

cn 
•< 
3 

• 0 
0 
in 
H ' 
CU 

S 
CD 
H 
CD 

3 * 
CD 
M 

a 
• * • 

0 
3 
CO 

H -
3 

—» 
NO 
- J 
CO 

,--^ 
0 3 
! - • 
CD 
X 
c+ 
CD 
H 
^ 

m 
a 
• 

5 
cu 
01 

0 
0 
3 

a 
c 
0 

c+ 
CD 

a 
a 
c 
H 
H ' 
3 

i Q 

—» 
vO 
- J 
CO 

,̂ —̂  
•n 
> 
0 
«̂ 

—^ 
vO 
-4 
^ 
•̂ —* 

QJ 
<n 

S 
0 
M 
M 

DJ 
0 ) 

c+ 
s 0 

H -
3 

CD 

i 

3 
cu 
c+ 
H -
0 
3 
QJ 
M 

c+ 
H 
QJ 
H -
3 
H -
3 

i£J 

0 
0 
C 
H 
cn 
CD 

0 
3 

H ) 
H -
cn 
3" 

CD 
I Q 
i Q 
cn 
0) 
3 
a 
M 
Q) 
H 
< 
0) 
M 

cn 
rt-
C 
a 
H» 
CD 

cn 

0 
H , 

C+-
3" 
CD 

§ 
0 
H 
H " 

a 
OJ 

cn 

s CD 
»-• 
M 
• 

33 
CD 
QJ 
M 
H * 
cn 
H -
3 

i Q 

c+ 
3" 
CD 
cn 
CD 

H> 
QJ 

r> 
c+ 
cn 

« 

OJ 
3 

H -
3 
<+ 
CD 
H 
1 

cr 
c 
c+ 
M -
0 
3 
cn 
H * 
3 

e+ 
3 -
H -
CO 

a 
H ' 
H 
CD 
0 
H -
H ' 
0 
3 

QJ 
3 
a 
3 
CD 
CD 

a 
CD 
3 
C 
(-• 
QJ 
H -
H ' 
0 
3 

H -
3 

0 
C+-
3* 
CD 
H 

TJ 
QJ 

H 
cl­
eft 

QJ 
3 
a 
0 
N 
QJ 
S 
QJ 

^ -̂s 
CD 

a 
• 
«• 

— X 

vO 
CX) 
0 

N . . ^ 

M> 
H 
0 
3 

S 
CD 

cn 
H -
CD 
H 
3 

2 
0 
H 
rt-
3-

»TJ 
OJ 
0 
H -
H> 
H -
r> 
QJ 
H 
CD 

0 
0 
3 

1 

S 
QJ 
H 

(+ 
H -
3 

OJ 
3 
a 
a 
H 
CD 

s H 
>< 

^ • ^ 

—* 
vO 
--J 
CD 
—̂-̂  

QJ 
1— 
! - • 

H , 
H 
0 
3 

c+ 
3 * 
CD 

g: 
H -

a 
J 
> 
c¥ 
t -
QJ 
3 
rt-
H» 
0 

CD 
H ' 
vQ 
3-
c+ 

n:: 
QJ 
H 
a 

-<: 

<-4 
H 

.—», 
— k 

vO 
- J 
(X> 

QJ 
«• 

cr 
• ^ . ^ 

w 

c , 
0 
3 * 
3 
cn 
0 
3 

^ ^ 
—̂  
vO 
^ 
CD 
\^.^ 
V 

T J 
H 
H -
c+ 
N 
C^ 
3-
CD 

. ^ - N 
—k 

vO 
^ 
00 

x * . ^ 

Qj 

3 
a 

, -^ 
— A 

vO 
--3 
ĉ  
^.^ 

•-h 
H 
0 
3 

0 0 
l-J 
H -
c+ 
Q) 
H -
3 

<a 

c^ 
0 
3 
(D 
cn 
^ 

g: 
Qj 
H 
c+ 
H« 
3 

QJ 
3 

a 
X 
QJ 
H 
a 
•-< 

u 
H 

>—>. 
-^ 
\ D 
- J 
0 0 

• ^ ^ » 

«• 
^ 

M 
3 
QJ 
H -

ft 
1̂  
• 

-'-^ 
_ k 

vO 
cn 
0 0 

> < 

Qj 
3 
a 
s M« 
c+ 
.—. 
_JW 

vD 
O^ 
C> 

N . ^ 

H> 
H 
0 
3 

«-4 
QJ 

T3 
QJ 
3 
>• 

33 
C 
cn 
cn 
CD 
H--
»-• 

( Q 
CD 
0 

( Q 
H 
Qj 

t3 
3 -
H -
0 
DJ 
M 

QJ 
H 
CD 
QJ 
CO 
« 

tJ 
C 
cr 
M 
H -
0 
QJ 
c+ 
H * 
0 
3 
cn 
(0 

c 
0 
3 * 

DJ 
cn 
ct-
3 -
0 
cn 
ct> 

0 
H5 

C 
0 
3 * 
H * 

a 
QJ *̂ 

H5 
H ' 
cn 
3 -
(T) 
cn 

S 
H -
£ + 
3" 

QJ 
0 
0 
C 
H 
QJ 
0 
•< 

QJ 
cn 

S 
CD 
H ' 
H -

OJ 
cn 

c+ 
0 

a 
0 
0 

c 
3 
CD 
3 
c+ 

c+ 
3 " 
(D 
3 

H -
3 

a 
H -
H> 

CD 

CD 
3 

H -
3 

TS 
(T» 
H 
QJ 
H -
H -
< 
CD 

H -
0 

cn 
c*-

c 
a. 

•< 

c+ 
3 * 
CD 

CD 
QJ 
H 
M 
< 

a. 
CD 
< 
CD 
t-" 
0 

T! 
3 
CD 
3 
c+ 
QJ 
(-• 

cn 
c+ 
QJ 

ijQ 
CD 
cn 

0 
H , 

3 
QJ 

3 
CD 

M 
3 

< 
H -
CD 
:S 

0 
•-h 

rt-
D" 
CD 
cn 
(D 

0 
0 
3 
•0 
CD 
M 
M 
H -
3 

i£J 

H 
(D 
OJ 

cn 
0 
3 
CD 

» 

H -
c+ 
3 * 
QJ 

cn 

cr 
CD 
0 
0 
3 
CD 

3 
It) 
3 
c+ 
QJ 
• - • 

cn 
e+ 
QJ 

i Q 

ro 
cn 
0 
H , 

H , 
H ' 
W 
3 " 
ro 
cn 
V-i-

cn 
H -
3 

T3 
0 
l-J 
c+ 
Qj 
3 
e+ 
• 

0 
3 
cr 
hi 

• < 

0 
h-" 
0 

'£! 
-< 

OJ 
3 
a 
0 
rt-
3 " 
0 
H 

QJ 
• i 
CD 
CJ 

cn 
^ 

Cu 

cn 
rt-
C 

a 
*< 

0 
H> 

rt-
3 -
CD 

CD 
CU 
H 
I— 

• < 

a 
CD 
< 
CD 
H ' 
0 
•a 

1 

0 
H 
cQ 
QJ 
3 
H -
cn 
3 

H ' 
3 

cr 
r J -

0 
QJ 

cn 
cn 
OJ 

-< 
cn 

*ft 

(-"• 
3 

QJ 

cn 
n 
CD 
0 
rt-
cn 

0 
H , 

rt, 
H -
cn 
3 * 

t+ 
0 
X 
H -
0 
0 
I -" 
0 
to 
•< 
«• 

• T ] 

0 
H 

c: 
cn 
0 

QJ 
cn 
0) 

i Q 
CD 
3 
CD 
H 
Q) 
M 

CD 

rt-
C 
a 

•< 

3 
QJ 
rt-
CD 
H 
H -
QJ 
M 
>• 

QJ 

cn 
OJ 
3 

CD 
X 

•C5 
CD 
H 
H * 
3 
CD 
3 
rt-
QJ 
M 

3 
QJ 
cn 
cn 
t3 
cn 

^ 

CD 

ua 
( Q 
cn 
QJ 
3 
a 
• - • 
QJ 
H 
< 
QJ 
CD 

3" 
QJ 
< 
CO 

rt-
0 

cr 
CO 

H -

a 
CD 
3 
rt-
H -
H , 
H * 
CO 

a 
QJ 
3 
a 
CL 
0 
0 

c 
3 
CD 
3 

CD 

a 
• 

> 
CD 

QJ 

cr 
H -
0 
(-• 
0 

i Q 
H -
0 
Qj 
H -

H -
3 
a 
H -
0 
ai 
rt-
0 
f-J 

cr 
H 
0 

c 
i Q 
3 " 
rt-

cr 
>< 

0 
CD 
H 
rt-
QJ 
H -
3 

S 
QJ 

rt-
CD 

rt-
3-
(D 

CD 
Qj 
H 
H " 

>< 

!-• 
H -
H , 
Q 

3-
H» 
cn 
rt-
0 
H 
•< 

cn 
ci-
QJ 

cQ 
CD 
tn 

0 
* i ) 

rt, 
H -

cn 
3 -
CD 
cn 
H -
CD 

H -
3 
T5 
0 
H 
rt-
QJ 
3 
c* 
• 

rt-
3-
CO 

§ 
3 -
0 
>-• 
(O 

cn 
T5 
CD 
0 
c+ 
H 
C 
3 

0 
rt, 

H« 
0 
3* 
ci-
3 -
"< 1 
0 Ji. 
H i 1 
QJ 

c 
3 
OJ 

H -
3 

QJ 
3 

Q) 
H • 
CD 
OJ 

«• 

QJ 

CD 
c+ 
c 
a 

•< 

0 
H , 



-5-

Ahlstrom, E.H. 1968 An evaluation of the fishery 

resources available to the California fishermen 

In: The future of the fishing industry of the 

United States. Ed. by Gilbert, D., Univ. of 

Washington, U.S.A. 

Ahlstrom, E.H. and H.G. Moser 1976 Eggs and larvae of 

fishes and their role in systematic investigations 

and in fisheries. Rev. Trav. Inst. Peches marit. 

40 (3 - 4)s 379 - 398. 

Ahlstrom, E.H. and'tl.G. Moser 1981 Overview - Systematics 

and development of early lifehistory stages of 

marine fishes? Achievements during the past century, 

present status and suggestions for the future, 

Rapp. P. > V. Reun. Cons, int. Explor. Mar. 178: 

'̂  541 - 546. 

Blaxter, J.H.S. (Ed.) 1974 The Early Life History of 

Fish, Springer - Verlag Berlin, Heidelberg. 

F A 0 1974 Report on the FAO/MARMAP international 

training course on fish egg and larval studies, 

. FIRS/R 144. 

Fritzche, R.H. 1978 Development of fishes of the Mid -

Atlantic Bight. V. Chaetodontidae through 

Ophidiidae. U.S. Dept. of the Inter., Fish & Wildl, 

Serv, 

Hardy Jr. J.D. 1978 a Development, of fishes of the 

Mid - Atlantic Bight. II. Anquillidae through 

Synqnathidae. U.S. Dept, of the Inter., Fish & 

Wildl. Serv. 

Hardy, Jr. J.D. 1978 b Development of fishes of the 

Mid - Atlantic Bight, III. Aphredoderidae through 

Rachycentridae. U.S. Dept, of the Inter., Fish 

& Wildl. Serv. 



-6-

Johnson, G.D. 1978 Development of fishes of the Mid -

Atlantic Bight-. IV Carangidae through Ephippldae. 

U.S. Dept. of the Inter., Fish & Wildl. Serv. 

Jones, P.W., F.D. Martin and J.D. Hardy Jr, 1978 Develop­

ment of fishes of the Mid-Atlantic Bight, I. 

Acipenseridae through Ictaluridae. U,S, Dept. of 

the Inter., Fish & Wildl. Serv,, 

Lasker, R. and K. Sherman (Ed.) 1981 The Early Life 

History^ of Fish; Recent studies. Rapp. P. - V. 

Il€runN_ Cpjrs^ i n t . Explor. Me;r, 178. 

Martin, F.D. and G,E. Drewry 1978 Development of fishes 

of the Mid-Atlantic Bight. VI. Stromateidae through 

Oqcocephalidae. U.S. Dept. of the Inter., Fish & 

. Wildl. Serv. 

Mits, S. 1966 Identification Sheots of marine plankton 

in Japanese Waters, Fish Eggs and larvae (in Japanese), 

Sovosha. 7: 1-74, 

Ozawa, K, (Ed,) 1986 Studies on the oceanic ichthyo-

plankton in the Western North Pacific, Kyushu 

University Press, Japan, 

Russell, F.S. 1976 The eggs and planktonic stages of 

British marine fishes. Academic Press, London-. 

Smith, P.E. 1974 Manual of methods for fisheries 

resources survey and appraisal, Pt, IV, Standard 

techniques for pelagic fish eggs and larval surveys 

(in mimeo), 

Uchida, K., S. Imai, S, Mits, S, Fujita, Y, Shojima, 

T. Senta, M. Tahuky andY.'Dotu 1958 Studies on 

the eggs, larvae and juveniles of Japanese fishes. 

Ser, I, Kyushu University, Japan, 




