
Vlaams Instituut voor de Zee
Handera Marine Insütuta

JOSEPH PAUL VAR G HESE, K.G , M .f b
X L I i / 2 4 9  1, P O W E R H O U S E  ROAD  

E R N A K U L A M  D I S T R I C T  

COCHIN-68Z 0 1 8 ,  KERALA

S T U D I E S  O N  T H E  P L A N K T O N I C  D E C A P O D A  A N D  S T O M A T O P O D A
( C R U S T A C E A )  F R O M  T H E  W E S T E R N  B A Y  O F B E N G A L

V .T . P AU L1N 0SE, V IJ A Y  A L  A K S H M I R . N A IR *  A N D  S.C. G O S W A M I**

N a tio n a l In s t i tu te  o f  O c e a n o q ra p h y , R e q io n a l C e n tre ,  C o c h in  682 018

2 2 4 4 1
ABS TR A C T

A b u n d a n ce  and d is t r ib u t io n  o f d eca pods  and  s to m a to p o d s  w e re  s tu d ie d , 

based  on 90 sam ples  c o l le c te d  f ro m  th e  w e s te rn  B a y  o f  B e n g a l ( L a t .  0 9 °5 8 ' 

and 2 0 °5 0 'N  and L on g . 80a0 0 'E ) b e tw e e n  24 A u g u s t an d  2 O c to b e r, 1976.

T h e  d e ca p o d  la rv a e  w e re  p re s e n t in 50 sam p les. T h e  m a x im u m  abu n d a n ce  

o f  th e se  la rv a e  (1 1 ,0 0 0  sp e c im e n s ) w a s  fo u n d  in  s h a llo w , c o a s ta l w a te rs .

As m u ch  as 19 sp e c ie s  w e re  o b ta in e d  f ro m  a s in g le  sa m p le  c o l le c te d  f ro m  

a sh a llo w  s ta t io n  b e tw e e n  P o n d ic h e rry  and N a g a p a tn a m . T h e  m a x im u m  n u m b e r 

o f  la rv a e  o b ta in e d  w a s  2 3 9 3 /1 0 0  m 3 in a s in g le  hau l f ro m  a c o a s ta l s ta t io n ,  

n o r th  o f f  M ad ras . T h e  m a jo r  fo rm s  o b ta in e d  in  th e  p re s e n t c o l le c t io n s  w e re  

pen ae ids , se rg e s tid s , c a r id e a n s , th a la ss in id s , p a g u rid s , c ra b  zoea e  and m e g a lo p a e  

and A lim a  la rv a e .  T h e ir  re la t iv e  o c c u rre n c e  and a b u n d a n c e  in  th e  w e s te rn  

B a y  o f B e nga l and th e  A ra b ia n  Sea have  bee n  d iscussed.

K e y -w o rd s :  D e ca p o d a , s to m a to p o d a , B a y  o f B e nga l.

IN T R O D U C TIO N

In fo rm a tio n  on the  q u a lita t iv e  and q u a n tita t iv e  aspects o f decapod
la rvae  espec ia lly  on the  p la n k to n ic  fo rm s  fro m  the Bay o f Bengal has 
been scan ty . Menon (1933, 1937 and 1940); Menon and Pau linose (1973) 
and A lik u n h i (1949) d id some w ork on the  decapod la rvae  fro m  M adras
coas t. N a ir , P e te r and Pau linose (1977) made a p re lim in a ry  s tudy o f the 
Zoop lankton fro m  the Bay o f Bengal during the  sou thw est monsoon and 
made a q u a n tita tiv e  assessment o f the  decapod la rvae . The q u a lita t iv e  
and q u a n tita tiv e  na tu re  o f the  Zoop lankton helps to  f in d  out the  f is h e ry
o f a p a r t ic u la r  species and also g ives a c lue on th e ir  b reed ing  periods
and spawning seasons. The present co m m u n ica tio n  g ives a d e ta ile d  account 
o f q u a lita t iv e  and q u a n tita t iv e  aspects o f p la n k to n ic  Decapoda and S tom a to ­
poda fro m  the w este rn  B a\ o f Bengal.

M AT I I-' I AI AND Ml  THUDS

Vert i r a i .•nnplankl on sam ples v. ere c o lle c te d  fro m  the east coast 
ot India ¡ i. ¡ . ' du ring  Ihn  cru ises e! K \  C o v i lh a n i  C r .  V II In  I \ .  24 August

* N a tio n a l in u  i! u l  c u l P e c a n a .ii a p ln . K c . iiu n a ! P e n ! ¡c .  V e rs o v a . B um bav U llU U tP .
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V ls h o k h a p o tn a m

M adras

Cochin

F ig .1 . S ta tio n  and cru ise  tra c k s  o f RV G aveshani (C ru ises V II- IX ) 
in  the  Bay o f Bengal.

to  2 O c to b e r, 1976) using an Ind ian  O cean S tandard N e t (C u rr ie , 1963). 
D u rin g  c ru ise  V III ,  a HT n e t was also used a t a fe w  s ta tio ns  in ad d itio n  
to  the  IO SN . In  sha llow  s ta tio n s , the  e n t ire  w a te r co lum n was sam pled 
w h ile  in  som e deep s ta tio n s , sam ples w e re  c o lle c te d  fro m  200-0 m and 
300-0 m . F ro m  a fe w  s ta tio n s , w h e re  a w e ll de fined  th e rm o c lin e  was 
observed, tw o  sam ples w ere  ta ke n , one above and one be low  the th e rm o ­
c lin e .

D ecapod la rv a e  w ere  so rted  o u t fro m  the 90 Zooplankton sam ples. 
The specim ens w e re  id e n tif ie d  m o s tly  up to  fa m ily  or genus leve l and g iven
as n u m b e r/1 0 0  m 3. D is tr ib u t io n  o f m a jo r groups is shown in F ig s .2 to
/>

P A U LIN O S E  e t a l.

C L A S S IF IE D  LIST

M a cru ra :
N a ta n tia :
Penaeidea 
F a m ily :  P enae idae 
S u b fa m ily : S o lenocerinae 
G enus: S o lenocera  (10) 
S u b fa m ily : A ris ta e in a e  
G enera : A ris te u s  (84)

A ris ta e o m o rp h a  (2)
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S ub fam ily  : Penaeinae 
Species : Penaeus in d icu s  (174)

Penaeus sem isu lca tus  (1) 
M etapenaeus dobsoni (293) 
M etapenaeus m onoceros  (14) 
M etapenaeus a f f in is  (60) 
Parapenaeopsis s ty l i fe ra  (3) 
Penaeopsis re c ta c u ta  (132) 
M etapenaeopsis m ogiensis  (100) 
Parapenaeus in v e s tig a to r is  (22) 
Trachypenaeus c u rv iro s tr is  (10) 
O th e r species (351)

F a m ily  : S ergestidae 
G enera : A c e te s  (80)

Sergestes  (586)
Species : L u c ife r  typus  (1080)

L u c ife r  hanseni (4274)
C a ridea
F a m ilie s

R e p ta n tia  
Thalassin idae

O plophoridae  (63) 
P asiphaeidae (429) 
P a laem onidae (642) 
A lphe idae  (537) 
H ip p o ly t id a e  (23) 
P rocessidae (482) 
P anda lidae (373) 
C rangon idae  (5)

A x iid a e  
A x ius  (62) 
C a llianass idae  
C a llianassa (31) 
U pogeb iidae 
U pogeb iia  (16)

F a m ily  :
Genus :
F a m ily  :
Genus :
Fami ly :
Genus :
A nom ora 
G ala the idea  
F a m ily  : G a la the ida e  
Genus : G a la thea  (30) 
F a m ily  : P o rce lla n id a e  
Genus : P o rce lla n a  (42) 
Paguridea
F am ily  
G enera : 
H ipp idea 
F a m ily  : 
G enera :

Paguridae
Pagurus  and Diogenes  (272)

H ipp idae 
Hippa  (1)
A lbunea  (67) 

B rachyura  : C rab  zoea (531) 
C rab m egalopa (1¡ 

S tom atopoda :
Genus : S qu illa  (380)

JO SEPH PAUL VARGHESE, K .G , M ,S c
X L I l / 2 4 5  1. POWER HOUSE ROAD 

ER N AKIM AW niCTBic- r



1 P A U LIN O S E  e t  a l.

RESULTS A N D  DISCUSSION

O ut o f to ta l 90 sam ples exa m in ed , 50 con ta ined  la rvae  o f p la n k to n ic  
Decapoda and S tom atopoda. The la rv a l occu rrence  was no t ve ry  abundant 
a t a ll the  s ta tio n s . H ow eve r, the  areas o f abundance w ere  the  sha llow
coasta l w a te rs  o f f  M adras; south o f K ak ina da  and no rtheas t o f f  V isakha- 
pa tnam . D u rin g  the  present s tudy  m ore  than 35 fo rm s  o f decapod la rvae 
w e re  id e n t if ie d .  The la rvae  are in c lu d e d  under the  fo llo w in g  m a jo r groups: 
Penaeidea, C a rid e a , Bachyura , A no m ura , Thalassin idea and S tom atopoda 
(F ig .4 ). A d e ta ile d  accoun t o f each fa m ily  and its  abundance is g iven 
be lo w :

Penaeidae:  28 sam ples co n ta in e d  la rvae  o f the  fa m ily  Penaeidae.
The s u p e r- fa m ily  Penaeidea com prises tw o  fa m ilie s , the  Penaeidae and 
S ergestidae . The fo rm e r inc ludes 4 s u b -fa m ilie s  nam ely, S olenocerinae, 
A r is ta e in a e , Penaeinae and S icyon inae . M em bers o f the  f i r s t  3 s u b -fa m ilie s  
w ere  presen t in the  c o lle c tio n s .

The la rva e  o f S o lenocerinae be long to  a s ingle genus, Solenocera  
and those o f A ris ta e in a e  to  tw o  genera, A r is te u s  and A r is taeom orpha .
The s u b -fa m ily  P enaeinae inc luded  some o f the  com m on species o f co m m e r­
c ia l ly  im p o rta n t penaeid praw ns w ith  1162 specim ens, w h ich  be long to  
m ore than ten  species. The m ost im p o r ta n t among the co m m e rc ia l species 
w ere  : Penaeus ind icus  (174), P. sem isu lac tus  (1), Metapenaeus dobsoni 
(293), M. a f f in i s  (60), M. monoceros  (14) and Parapenaeopsis s t y l i f e r a  
(5 ). O th e r species were Penaeopsis re c ta c u ta  (132), Trachypenaeus c u r v i r o ­
s t r is  (10) and Metapenaeopsis mogiensis  (100).

The do m in a n t species o f penae id  prawns were Metapenaeus dobsoni
and Penaeus indicus.  Both are com m on in the  Ind ian Ocean. The penaeid
la rvae  w ere  p resen t in m ore thah  20 sam ples. -The num ber o f la rvae  was 
less bu t they w ere  w ide ly  d is tr ib u te d .

Sergest idae : M ax im um  num ber o f decapod la rvae  (6475) was due 
to  the presence o f a s ing le  genus L u c i f e r  w h ich  occu rred  in m ost o f the 
sam ples (F ig .4 ). The tw o  species p resen t w ere  L u c i f e r  typus  and L. hanseni.  
The next genus in abundance was Sergestes  w ith  586 specim ens. The genus 
A ce tes  was rep rese n ted  by 80 spec im ens. The species o f the genera L u c i f e r  
and A ce tes  are ty p ic a lly  e p ip la n k to n ic  shrim ps w h ich  o fte n  becom e a 
m a jo r com ponent in the d ie ts  o f shore fishes and la rge  shrim ps (O m ori, 
1^74 '. The m ax im um  num ber of specim ens (23931 fro m  a s ing le  haul was 
ob ta in ed  fro m  s ta tio n  112, o f f  M adras and the abundance was m a in ly  
due to  the  presence o f L u c i fe r .

C a r ide a :  The ca ridean  ia rvae  w e re  present in 74 samples w ith  2554
s p e c im e n s /100 m . Among the ca rid e a n  fa m ilie s  the la rvae o f P alaem onidae
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d i s t r i c t  
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(642) w e re  d o m in a n t. The m a x im u m  num ber o f ca ridean  la rvae  (755) was 
ob ta in ed  fro m  a sha llow  coa s ta l s ta t io n  119. The pa laem onids o f econom ic 
im p o rta n c e  be long to  the  com m on genera M acrobrach ium , Palaemon,  
P e r ic l im e n e s  and Le an de r  and th e re  e x is ts  a good fish e ry  in  the  Ind ian 
w a te rs . The a lphe id  shrim ps w e re  com m on in the c o lle c tio n s  and ranked 
second in abundance among the  ca ride ans . The la rvae  m a in ly  be long to  
Alpheus, A tha nas  and Synalpheus. The la rv a e  o f the  fa m ily  Pasiphaeidae 
was rep resen ted  by Le p toch e la  w h ic h  is an im p o rta n t fo rag e  species of 
p e la g ic  fishes. P rocessidae la rva e  (482) w e re  present in the  sam ples. The 
la rva e  o f the  deep w a te r prawns o f fa m ily  Panda lidae lik e  Pandalus, P ara­
pandalus  and Thalassocaris  w e re  a lso presen t. M em bers o f the  fa m ilie s  
O p lo ph orid ae , H ip p o ly t id a e  and C rangon idae  w ere  present in  sm a ll num bers.

Thalass in idae :  The tha lass in ids  in c lud e  the  ax iids, ca llianass ids , laom e- 
dids and upogeb iids as c la s s if ie d  by W illia m so n  (1969). They w e re  presen t 
in  17 sam ples w ith  an a g g re g a tio n  o f  109 specim ens. The a x iids  were 
d o m in a n t among the  tha lass in ids  and m ost o f the  la rvae  belong to  the 
genus A x ius. M em bers o f ca llia na ss ids  and upogebiids w ere  also presen t. 
The tha lass in ids  have l i t t l e  c o m m e rc ia l va lue .

A n o m u ra :  The anom urans in c lu d e  the  fa m ilie s  G a la the idae , P o rc e lla ­
n idae , P aguridae and H ip p id a e . The pagurids  (273 specim ens) dom ina ted  
in  th e  sam ples. The la rvae  o f  A lb u n id a e , P o rce lla n ida e , G a la the ida e  and 
H ipp ida e  w ere  p re sen t in sm a ll q u a n tit ie s .

B rach yu ra :  The brachyu rans w e re  rep resen ted  by crab zoeae (531)
and m egalopae (188) specim ens. The crab  la rva e  c o n s titu te d  the  3rd abund­
an t group in the  sam ples. A t  s ta t io n  119, 133 zoeae w ere  ob ta in ed . This 
was a sha llow  s ta t io n  w ith  a de p th  o f  40 m and w ith  a m ax im um  num ber 
o f 19 species.

S to m a to pod a :  The s tom ato pod a  was rep resen ted  by the  A lim a  la rva  of
S q u i l la • A  to ta l num ber o f 380 la rv a e  w e re  present in 12 sam ples. The 
m a x im u m  num ber o f A lim a  la rva e  w e re  ob ta in ed  fro m  s ta tio n  97 (F ig .1 ).

A c c o rd in g  to  Menon, Menon and P au linose (1969) decapod la rva e  fo rm  
an im p o rta n t c o n s titu e n t o f Z oop la nk ton . But these an im a ls se ldom  occu r 
in la rge  num bers, excep t fo r  c e r ta in  unusual swarm s o f species o f L u c i f e r  
and A ce tes .  M enon and Paulinose (1973), based on a study o f the  decapod 
Jarvae from , the  110E c o lle c t io n s  (1578 sam ples), found th a t the  decapod 
la rva e  w ere  m ore  dom inan t in sh a llo w  coa s ta l reg ions. Prasad (1969) and 
P a n ikka r and Jaya ram an (1966) cons ide red  the  A rab ian  Sea as m ore produc­
t iv e  than  the  Bay o f Benga l. B ut based on the  Zoop lankton stud ies in  re la t io n  
to  decapod la rva e  by N a ir , P e te r and Pau linose (1977) and the present 
s tud y , i t  is in fe r re d  th a t the  Bay o f Bengal is equa lly  r ic h  in Zoop lankton 
p ro d u c tio n  e s p e c ia lly  in areas lik e  the  Wadge Bank and o f f  M adras in 
the  sou th  and o f f  the coast o f V isakhapa tnam , P ond iche rry  and Orissa 
in the  n o rth .

A  q u a lita t iv e  s tudy o f the  p la n k to n ic  Decapoda and S tom atopoda 
c o lle c te d  fro m  the  Bay o f Bengal a t s ta t io n  119, showed a m ax im um  num ber

1 4 0  P A U LIN O S E  e t
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F ig .4 . G roup abundance in  to ta l c o lle c t io n s : Pe : Penaeidae, S e: 
S ergestidae, A r : A r is ta e in a e , Ca : C a rid e a , Th : Tha lassin idae , 
A n :  A nom ura , B r : B rachyura  and St : S tom a topoda. -  o
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o f species (19) in c lud in g  la rvae  o f c o m m e rc ia lly  im p o rta n t penaeid p ra w n s .^  
S ta tio n  126 was second in species abundance o f f  the  m ou th  o f P alk S t r a i t . '  
I t  con ta in ed  13 species o f p la n k to n ic  decapods in c lu d in g  la rvae  o f c o m m e r-S  
c ia ! p raw ns. A num ber o f species m ay be c o -e x is tin g  w ith  m ax im um  n u m b e r^  
o f la rv a e . The sam ples fro m  deeper w a te rs  (500-0  m ) con ta in ed  on ly  v e ry O  
few  la rvae  be longing to  some o f the  deep w a te r  species o f genera A r is te u s 7 * 
and Sergestes. I t  was n o tice d  th a t m ost o f the  e a r lie s t stages (naup lius and-0* 
p ro tozoeae) o f penaeids and some o f the  o th e r groups were no t present-*' 
in any ap p re c iab le  q u a n titie s . H ow eve r, i t  is in te re s tin g  to  note th a t  th e ^  
m ax im um  num ber o f la rvae  found in the  sam ples be long to  a s ing le  s p e c ie s ,»  
L u c i f e r  hanseni.  Many decapods have a spawning season in c o in c id e n c e ^  
w ith  Zoop lankton abundance. W hile the Bay o f Bengal y ie lde d  11,000 la rvae  
fro m  40 sam ples, i t  was on ly  7,000 specim ens in the  A rab ia n  Sea (Pau linose, 
G oswam i and N a ir , 1987). The num ber o f species reco rded  in the  presen t 
s tudy a t s ta t io n  119 was even g re a te r than th a t  o f the  IlO E  sam ples (12) 
taken  around the M in ico y  and M a id ive  islands (M enon, Menon and Pau linose, 
1969). F u rth e r, the re  are reco rds o f r ic h  resources o f decapod la rvae  
in the  A ndam an Sea (P au linose, 1973).
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The pe rcen tage  occu rren ce  o f the  groups and species under c la s s if ie d  lis t  
revea ls  th a t m ore than  65% o f  the  la rva e  be long to  Penaeidae. Am ong pena- 
e ids, sergestids do m in a ted  w ith  55% o f the  to ta l decapod la rva e . The non- 
penaeid carideans fo rm e d  th e  second la rg e s t group w ith  m ore  than  seven 
fa m ilie s . They c o n s titu te d  21% o f the  to ta l specim ens. The n e x t group in 
abundance was th e  b ra chyu ran  la rv a e  in c lu d in g  the  crab zoeae and m egalo- 
pae. They fo rm e d  6% of- the  to ta l an im a ls . The tha lass in ids  and anomurans 
to g e th e r fo rm ed  5% o f the  to ta l num ber o f la rvae . The stom atopods were 
p resen t in m ore than  10 sam ples and fo rm e d  3% o f the  to ta l la rvae .

F rom  the p re sen t s tu d y  o f decapod la rva e , i t  can be suggested th a t 
th e re  is a good p ra w n  f is h e ry  p ro sp e c t in the  Bay o f Bengal reg ion  in sp ite  o f 
its  re s tr ic te d  a c t iv i t ie s  in f is h in g  and p a r t ia l e x p lo ita t io n  o f the  fishe ries . 
P an ikka r and Rao (1973) re m a rke d  th a t  in  the  Bay o f Bengal the  s itu a tio n  
is q u ie t and c a lm e r and th e re fo re  acts  as a b e t te r  nu rse ry  ground fo r  most 
o f the  la rv a l o rgan ism s. The p re sen t s tu d y  is in ag ree m en t w ith  th e ir  
observa tion .

A C K N O W LE D G E M E N TS
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