
OBSERVATIONS OPI TtlE POSTURYAL PRAWNS (PEMEIDAE) I N  THE PULICAT LAKE 
W I T H  NOTES (X THEIR UTILlZATION I N  C4PTURS AND CULTWRE FISI-ERIES 

U. Subrahmanyam and K. Zanardhana Rao 
Central Inland Fisheries Kesearch Institute 

Pulicat Lake Unit, Ponneri, b d r a s  S t a t e ,  India 

ABSTRACT 

The seasonal recruitment of the fistlarvae of Pendeus 
i d h i s ,  P. mcjrmhn and P. semisu2ca~s in the Pulfcat Lake 
during the years 1966-67 is outlined. The pustlarvae of 
&mare i n d k s  were t h e  dombant group in the plankton. 
The incursion was generally highest between the third and 
f i f t h  b r a  of the incoming t i d e  a t  night,  The postlanee 
of the apecies sbowed  two mexfma in a year, one during the 
period Jmunr;y t o  A p r i l  and the other during the period 
June t o  Septmber,.which shawed a correlati~n with the  
catch during the fallowing periods, May to August and October 
to Decmber, respectively, Predictions on the basis of the 
a b e  corrolatioas gave interesting results during the years 
1966-67. b e  observations on the growth rate of P@Iam& 
i?dicus have d m  been tmluded, 

The study of the ava i lab i l i ty  and abuadancs af  penaefd postlarvae, 
coupled w i t h  the k a o w l e d ~ e  of their growth rate, is a useful inrstrur~ent to 
predict the nature of the forthcoming prawn crop a d  a measure to sug~est 
the prospects of cultlvatfng specific vmieties of pramtar On t b  b o d e  
of past larval  counts made durfng a specific period, the nature of the future 
prawn crop c p d d  be predicted In Penams indicus and P. m o h n  €rum the 
c h i d  Lake (Subratraanyam, 1567, ? . No, 204). The prospects of prawn harvest 
in brackishxter culture ponds, however, depend upon the enviroam8ntal para- 
meters and the availability of ahadant fast gruwiag prawn f r y .  The lack of 
sound knowledge about the latter prompted the present investigation. 

The Puficat Lake is a marine d m i n a t d  brack3shter  syotw onUthe 
east coast of India und ie rich in prawn fisheries (for a deta i l ed  deacrip- 
t ion of Policat Lake see Cbacko et aZ,,  1953, P. Ao. 1) cmprising about 
40-50% fn the  total landings fram the lake. The t o t a l  prawn ladfags f r m  
the lake are a b u t  476 m. tuns (Chacko, 1955, P, No. 3),  Although several 
varieties of p r a w s  are recorded fram the l a k e  (Subrabnyam, unpublished) 
a single species; .P#ams i n d k  contributes the bulk of the prawn catch 
(300-400 a. tons -par y e a x )  comprising about 113 of the total f i s h  landings 
and about 60% of the total prawn landings f the lake. T m  a t b r  spaciea, 
Fenaeus momdm and P. smimlcatus-, do n c t  coxltrfbute much to the c-rcbl 
catch but the size of tbe prams l a d e d  makes them desirable for,tha p r a m  
freezing plants. All the three species grow fast and reach marketable size 
in 4-6 months. 

Proc. Lndo-Pacif ic Fish . .  W n ,  1.3441) r ll3-T27. 



T.e present stcdy was undertaken to delineate the recruit~ent  pattern 
af chc postlarvae of P m a s  ind<ciis, P .  mormodon and P. smisukahis into 
t h e  Pulicat Lake during the years 1966 and 1967. On the b a d s  of the growth 
rate determined for Pemas h d k a  from the Ennur and Adyar estuaries 
(Subralrmanyam, in Press) i t:  is poss ib le  to suggest the number of crops that 
can be hatvested by cultivation in brackishwater p a d s .  The junfor author 
attempted a further d e t a i l e d  investigation of the recruitment pattern during 
the period January to June 1968, 

The ma'terial for the present study was collected by operating an 
ordinary half-meter o r g a d i e  taw-net and a shooting net at t h e  muth region 
of the lake during the years 1966-67, ( F i g ,  I). 

Fortnightly collections were made a t  a12 the four stages of $he t i d e  
curing a 24-hour cycle (2 high t i d e  and 2 lor t i d e  collections) coinciding 
w f  th the f u l l  moon and new moon periods. Tile. row-net operations were of 
15 minutes duration w h i l e  the shooting n e t  cc l l ec t ians  were of one-hour 
duration at each stage of the t ide .  The shooting net  collections were made 
from A p r i l  1966. Ta detemi~e  the period when the postlarval recruitment 
is maximum during each ixoming t i d e  and d e t h e r  the postlarvae run o ~ t  the 
ebb t i d e ,  12-hour cycles were studied from January to June 1968. The col- 
lections were of 15 minutes duration by t h e  shooting net as th i s  gear was 
found efficient t o  catch the postlarval populations. The methods of analysis 
were similar to those followed in t h e  Chilka Lake [Subrahmanyam, 1967, 
P. KO. 203). 

A miall brackishwater pond (about 1/20 acre) formed during the post- 
flood period in January 1968 at t h e  lake-mouth w a s  found suitable to study 
the growth rate in Pmaacc indieus. This pond was cut off from the lake 
early in January 1968. The pond is shailow with rich aigae and other vege- 
t a t i o n ,  q h i p o d s ,  and organic matter on which prawns are found t o  feed  i n  
confined waters. The salinity and temperature were high during the period 
of szudy (32-34 %o 30-31'~) .  Sampling was done once in a month by =ployins 
a drag n e t  (Kondavalai) . All measurements are in total  lengtk {from t h e  tip 
of t h e  roetrurr: t o  t h e  t i p  of the telson).  

The postlarvae of the  three Penaeus species,  Pemeus mnodon, P. -i.rrdi- 
cus and P? s e m k k a t u s ,  can he separated on t h e  basis of the chromatophore 
distribution and other characters (Table I ,  F i g .  2). Deta i led  description of 
the  body ?arts of the postlarvae will be p u b l i s h 4  separately. The post- 
larvae of Pemms niomdon are larger than those af  the ather t w o  species 
which are almost identical in length but dfffer in colo=lratlon, When the 
chromatophor es expand a prominent bluish or reddish-brown streak appears on 
the ventral s i d e  of t h e  bcdy i3 case of the 2ostlarvae a£  P. momdon. The 
chromatophores are prominent on the sixth akdonirml segment in ease of the 
?ostlarvae of P .  smisulcatus while the postlarvae of P .  indirms appear 



transparent t o  the naked eye due to poor pigmentation. It is, therefore, 
p o s s i b l e  t o  separate the  postlarvae of the three species by t h e  pigmen- 
tat ion on the body. {Table TI), 

The postlarvae of all the three species were recorded almost through- 
out the  year, those of P. i n d h s  being t h e  dominant group and very plenti- 
ful during two petioda in the year, January to A p r i l  and June to September. 
Rich incursion of the  poetlarvae was also noted In May and October 1966, 
The pastlarvae of P .  mrlodm were usually rich during t h e  periods January 
to April  and August to November. The pastlarvae of P. smisuZcatus were 
plentiful in the collections during t h e  periods, March to June and Septmber 
to October. 

RECRUITWNT I N  RELATION TO L U W ,  DlEL AEEl TIDAL PERIODICITY 

It was generally observed that the postlarval incursion was maxhup: 
during the highest tides (Spring tides) of the full moon and new moon quar- 
ters, To compare the relative efficiency of capture of fry by the tow-net 
and shooting net, the unit of rneesurmtent f o r  the tow-net was raised t o  one 
hour. CoUections made during t h e  two quarters, generally coinciding K f t b  
the f u l l  moon and new moon days, d i d  not show any consistent trend. The 
day a d  night variations in the  ingress of the pastlarvae of all the three 
species was, however, w e l l  pronounced ( T a b l e  IV), More postlarvae were 
entering the lake at night than during the  day except in one instance. The 
postlarvae of F. indieus entered the lake in unusually large numbers in ?he 
d a y  collection 03 the full moon day in March 1967 (12,1861hour) while the 
incursion at  night on t h e  same day was relatively low (5,284/hour). In a l l  
the other rmnths dist inct  die1 periodicity was evident.  The most fmprtant 
7roblem to  be solvad is whether a l l  the recruits  rmain in the lake or return 
to the sea at the turn of the t i d e .  Present studies showed that a negl igible  
nuxber moved out at  ebb tide and hence emigration d i d  not appear to be a 
serious problem. (Fig, 3 ) .  

It is a l s o  pertinent to know a t  what stages oE the t i d e  the postlarval 
incursion is maximum. It is obvious from the  above observations that the  
postlarval incursion is re la t ive ly  r ich  at night. It w a s ,  therefore, f e l t  
that hourly collec Lions made at night during a 12-hour period would solve 
t h e  problem. This study was made a t  fortnight ly  intervals during the period 
January to June 1968, the time of collection coinciding with t h e  full moon 
and new moon. days. The postlarval i ncc r s ion  was maximum during the third,  
fourth and f i f t h  hours after the setting of the  t i d e  in case of all the three 
species. Xn case of PI i n d h s ,  however, the incursion of postlarvae was 
considerable even during the second hour. No data on current velocity  could 
be collected a l h u g h  it w a B  observed that the strength of the current was 
maximum during the period of the  peak post larval  recruitment, 



The growth rate in L'meus indicws was determined by studying the  
population in the Ennur estuary when it was closed [Subra'mnyara, in press), 
When the study was repeated in a anall p o d  near the lake-uth the growth 
rate was found s l ight ly less .  ITabSe V). 

This difference cauld be the result of seasonal changes and the high 
temperature of the pond water. The study in the Ennur estuary was made 
during the period May t o  October 1967. It: was assumed that t h e  juveniles 
caught in the pond in March 1968 were about t w  months o l d .  These juveniles 
atta ined an average size a£  92 .7  rrsn in two months, and 100.44 mm in three 
mocths. The prawns in the pond were feeding exclusively on decaying plant 
matter, w h i l e  the food of prawns from the  Ennur estuary included some animal 
matter also, 

The pond-harvested prawns coesisted of 80 count whole prams per  pound 
while those from tCe Ennur estuary were 60 count whole prawns per pound. f i v e  
months from the time of the postlarval entry. In a i x  months 43 count whole 
prawns per pound could 5e harvested from the Errnur estuary. The number of 
prams surviving in t h i s  natural environment for more than s ix  months I s  
generally small. Hence it may be concluded that a double crop of 40-60 count 
whole prawn per pound in a year I s  a possibility in brackishwater pram 
culture provided t he  natural supply Q£ f ry  and the enviroament are favourable. 

REDICTI3N OF ?RAW CROP BASED ON POSTLARVAL IWZCES 

The occurrence o f  two peaks of postlarvae provided the basis  f a r  the 
two peak& in pram abundance. The density of postlarvae entering the  lake 
during the periods January t a  April. and June to September was reflected in the 
magnitude of the prawn catch during the ensuing periods May to August {primary 
peak) and Octobez to December (secondary peak) respectively. (Table VI). 

In the Chilka Lake, the period June ta September coincides with the 
Suuth-west monsoon and hence there is no indication of a secondary peak 
(October to December) during the same y e a r  due to por postlarval recruitment. 
On the  contrary, t b e  South-west monsoon has negl ig ible  influence over the 
Pul icat  Lake while the North-east monsoon plays a v i t a l  role .  In the year 
l966,  the postlarval incursfon was rich during t h e  period January to  A p r i l ,  
bur was poor during the period .Tune t o  Se?tember. Accordfngly, the prawn 
catch was g o d  during the May to August period, 1967 s h w e d  a reverse picture; 
the pstlarval recruitment was poor during the period January t o  A p r i l  but a 
rich incursion was noted during the period June to September. The prawn catch 
also showed a c~rresponding pattern.  In the year 1968, the poet larval  incur- 
s ion was very pcor. Thus t h e  nmber of postlarvae recruited during the periods 
January t o  April and June to September may be treated as indicators of future 
prawn abundance in the Pullcat Lake, (Table VI) . 

The diagnastic  features mentioned f o r  t h e  three prams, Pemeus m d m ,  
P. C d k u s  and F, smisuZcatus are useful t o  separate the postlarvae. Tht= 
mouth of the  Pulicat Lake is very s l - d l o w  and hence is suitable for collecting 



the  6ostlarvae with shooting nets. Observations made in thc Pulicat  bk;. and 
t4e  1 neighhuring estuaries showed that Pmctrs indicua is the doeinant element 
in t h e  praim catches from these areas and this is related to t b e  abundance of 
the postlai-vae of the  species in t he  plankto3 ~ o p ~ l z t  Ion. It is. therefore, 
poss ib le  that t h e  fishery of P .  indicus can be developed in ns'tlre by conser- 
vatfon and by nurture in brackishwater farms. 

The postlarvae of P. indicus showed abundance during two pericda, 
Sanuaty t o  April and June.to September. In ihe Cachin hackwtexe  also two  
peaks df iaccrsion were noted,  one during February to A p r i l  and the other in 
~ ~ v e m b e r  t c  December (George, 1962, p.  113). The former period is closely 
s imi lar  t o  the f i r s t  peak period in the Pul icat  Lake and d s o  in the Chilka 
Lake (Subrahmanyam, 1967, p .  2041. The ,per iod  of occurrence of the second 
peak is dffferent in the Cockin backwaters, as the  period coincides w i t h .  the  
north-east monsoon in t he  Pulicat Lake. 

The availability of the fry at the  mouth region alone does not appear 
t a  be peculiar to the Yulicat Lake, In the Chilka Lake also the a v a i l a b i l i t y  
and abundance are o f ten  coaffned to the lowermost regioc-s of the outer channel 
( ~ u 6 r a h n ~ a m ,  unpublished). Bearden (1961, p.  7) a1 so noticed that the post- 
la'rvae .of prawns were more abundant in t he  collections made near the m u t h s  
of the tidal sounds and rivers rhan offshore or  w e l l  gp in tidal streams in 
SOU& Carolina.  h he incur.sian of the fry in the Pulicat Lake is relat ively  
r ich during the n i g h t ,  as in t h e  other t i d a l  systems (Ganapati and ~ubrah- 
manyam, 1964, p.  15; Bearden, 1961, p.  7; W i l X a m s ,  1959, p .  2 8 4 ) .  The pre- 
sent observations also indicate that the incureion of postlarvae is maxhum 
during the  flood t i d e  and conform t o  similar observations m d c  by h n t  et ul, 
(1965, p .  5) and Hall (1962, p.  101). Preliminary observations made on :he 
incursion pattern a l s o  show that the rnaximum incursion is between the t h . + + d  
and fifth hours of the incoming t i d e  and shvs s tr ik ing  similarity w i t h  :he 
observations made on t h e  postlarvae of P ~ m m s  axteeus in Barataria Bay, 
Louisiana ( b u t  al; a2 . , 1965 , p. 5). 

The growth rate of Psmetce k & u e  was-iow in a small brackishwater 
p o d  near the lake-mouth when compared with  the growth rate in the Enwr 
estuary. Apart frm the environmental differecces and seasons, the food 
factor is suspected t o  be one of t he  reasons f o r  the reduced growth rate in 
t h e  pond. The prawns in the pond fed on vegetable matter only vhfle the  
prawns in the Ennur estuary f e d  on a mixed diet of vegetable and animal 
matter, Eudinaga and Pearson have observed that captive postlarvae feed  on 
algal matter bct: grow faster if animal supplement is given. (woted by 
W i l l i a m s ,  1959, p, 284). Perhaps the grown-up individuals a l s o  behave the 
same way. 

The postlarval growth of Pevaaars indicus is rrwximum for about three 
months and decreases gradually thereafter. The rate of growth is very l o w  
a€rer the f i f t h  month by which time the prawn a t t a i n s  an average size of 
114 .%7 m- (Subrahuay&, in press). bur knowledge on prawn mrtalf ty rates 
is negl igible  and if it can be proved that the mortality is low 'during the 
period of growth in confined waters it is possible that the poundage of the 
crop can be increased by deiaying t h e  harvest by a m n t h  more ,  when the prawns 
would attain an average size of 122.45'mm (40 count whole prawn per pound), 
Theoretical ly,  It is thus p o s s i b l e  t o  ra i se  two crops of 40-60 count whole 



prawn per year (5-6 months old). Lunz (1957) suggested that evea three crops 
can be raised  in one year. If t he  prawns are harvested at an average size of 
100 mm as in the Adyar f i s h  farm (Subrahmanyam, unpublished) it is possible to 
raise three harvests per year as suggested by Lunz (1957,  p ,  1 7 ) .  He also 
nored t ha t  shorter duration of time of cultivation yielded higher poundage of 
prawns (Lunz, 1957, p .  4 5 ) .  The magnitude of the postlarval incursion from 
season to season and from year to year varies considerably, and it is felt that 
such variations would be reflected in rhe catch from the ponds which are 
stocked by the inflowing tides (ILl, 1962, p ,  9 4 ) ,  It is, therefore, neces- 
sary that indices of abundance are maintained in the waters outside the  ponds 
so that neasures for a r t i f i c i a l  stocking m y  be taken at times of poor re- 
cruitment. 

The postlarval studies are very useful to p r e d i c t  the nature of the  
future prawn catch (ktkunh,  1962, p.  72; Baxter, 1942, p, 7 9 ;  Bearden, 1961, 
p .  3 ,  SubraMnyam, 1967, p.  204 ) .  The present studies on the prediction of 
prawn catch In Penaars i r d - h s  confirm the  previous  f f ndings (SubralYnanyam, 
1967).  These predictions are, howwer , l i m i t e d  to indicate only goad or bad 
seasons (Amant: et aZ. , 1962, p . 17). 'Jnlike the  Chllka Lake, two perlods of 
postlarval -xima are  observed in Pulicat Lake, one from January t o  Apri l  and 
the cther fro3 June t o  September, and these may be useful t o  predict  the nature 
of the harvest Zuring the ensuing periods May to August and October t o  Decgmber 
reepectively. Hance the number of postlarvae recruited during rhe abve 
?eriods are considered as Indicators of future prawn abundance. The only 
difference between the Chilka Lake and Pullcat Lake appeared t o  be the p o r  
?ostlarval incursions during t h e  period June t o  September as a result of which 
the secondary pram production peak (October to  December) is not significant 
in the Chilka Lake, 
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Table I 

Comparisola' of the Postlarval Penaeids (Pernears SF ecies) 

Third p ereiopod 1 Sl ight ly  exceed !Reaches =he anterior 

1 
T o t a l  length Range j 9.84 - 13.41 j 6 .92  - 1 2 - 2 9  8.12 - 11,6o 

(4 Mean 11.67 ! 8.71 8 . 6 4 '  
Carapace length Range 1 2.22 - 2.65 i 1-45 - 1.95 1.79 - 2.22 

b m  ) liean. 2.32 1.76 1.70 
Rostrum length Range 0.87 - 1.16 0.63 - 1.40 : 0.70 - 1.74 

( m d  . - Hean 0.93 I 0.91 0.71 
Sixth pleonfc somire Rang 2.73 - 3 .00  i 1.62 - 2.05 1 1.87 - 2.26 

b d  2.71 1.90 I 

! 
1.99 

Telson . . . , . . . Range 1.71 - L.91 1.16 - 1.62 1 1 , l l -  1.h5 
b d  1.70 i 1.36 ! 1.. 21 

Rostral formufa (includi 
epigastric) Range 4 - 6/p / I. - 710-3 

5 / 0  4 - 510 
Ro strum Reaching almost / Reaching the t i p  of 

the t i p  of the 1 the first: segment of1 

Number of chrqrna&hores ! 
on the ventral side ~f t h e !  
body (base of the anten- 1 
nules t o  the t f p  of sixth 
pleonic smite) 

f i r s t  segment of 
anteanular pe- 

duncl e 

Number of chrmtophores 
on the ventral sfda of 
the sixth pleonic s m i t e  

Number of chroaatophorea 
on the antennular pe- 
duncle 

the antennular pe- 
duncle t 

! 

t h e  eye [ end of the  eye 

i 
:Usually 5 chro- : (Usually 2 chroma- 
matophores on ! t o p h r e ~  on the 
t h e  second seg- . second segment of 
Bent of the pe- 1 the peduncle) 

duncle) I 

Dorsal and dorsolateral 1 
I 

chromatophores oc the 
abdomen I - 1 8 

Antero-lateral chromato- 
phores on the s i x t h  1 

2-6 / 0-5 
41 0 

Sl ight ly  falling 
shart of the 
f i r s t  s epent  of 
the antennular 

peduncle 

Beaches almost 
the anterior edge 

: of the eye 

0 -  2 
(Usually absent) 

pleonic somite Absent 1 Preseut 



Table TI 

Provisional Key for the  Identification af  Postlarval Permeids (Pmeus species) 

1. 5-7 reddish brown (or yellowish) chromatophores on the ventral sfde 
of the s ixth abdominal smite. One reddish brown chromatophore at 
the anterior end of the sixth abdominal segment laterally . . . .*. . . . ., . Pemms b d i c u 6  

More t h a ~  eight chromacophares on the ventral side of the sixth 
abdominal somite.  h e  reddish brown chromatophore at: the anterior 
end of the s ixth abdominal segment present or absent . . . I . . . . 2 

2 .  8-11 reddish brown (somztimes bluish) chromatophores on the ventral 
side of the sixth abdominal somite. One reddish brown chromatophore 
at the anterior end of the  sixth abdominal segment laterally. One 
or two reddish brown chromatopbres are also present on the dorsal 
side of each abdominal segment ...,. . . . , . . . . P m m u a  smimZdatu8 

14-19 reddish brown (sometimes bluish)  chromatophores on-the ventral 
sLde of the s i x t h  abdominal aegment. No lateral thrmatophore on 
the sixth abdominal segment anteriorly, The ventral chrmatophores 
an the sixth a5daminal segment appear a s  a bluish or reddish brown 
streak in expaaded condition . , , . . . . . . , . . , , . . Penuaus mndm 



Table 111 

Seasonal Distribution of Postlarval Prams in t h e ' h l i c a t  take 



Table IV 

Lunar, Dfel and T i d a l  Periodicity in Relation to Postlarval immigration 
and Emigration in the  Pullcat Lake 

r FuII moon I New moon 

Species 1 Day 

' H g h  I Low 
t i d e  ! t i d e  

High ' Low High Low : High 
t i d e  t f d e  tide t i d e '  tide 

- .  . - 
r-aet (Average number per hour) 

- 
Low 
t i d e  - 

1.0 

20.3 
- 



Table V 

S i z e  Distributfon and Growth Rate in P m s  indims 
f rm a Brackishwater Pond at P u l i  cat Lake-mouth 

1 No. I Size- ' Mode 1 Hean ' Growth ! Growth : I 
Hanth f examined : range 4 (mm) 1 [pm) : rate/ rate/ 

i (m) f ! 1 day 30 days 
! I (4 ; (4 

Table VI 

1968 

Harch 67 1 48-92 / I 

I 
I 

68 85 A p r i l  1 53-103 
' 

19.35 

Prediction of Prawn Abundance Based ocr Postlarval Foms 

i - t 
t ! 1 

"74-118 

1 

MY 
June 

20 

39 

Y e a r  

Postlarvae 
(No. / haul) 
(June-Sep) 
Tow-net 

Catch 
in 

U, tons 
(by-Aug. ) 

Postlarvae 
(No. /haul) 
(June-Sep.) 
Shot  lag 

net 

h ~ t -  I ! Post- 
larvae larvae 
&./haul 1 *./haul 

128.834 

. 94,182 

Catch in 
H. tons 
(kt.- 

Dec . ) (Jan- (Jan- 
Nri l )  
Shooting 

net 

Ro data 

7516 ,5 ' *  

1966 

1967 

64.312 

171.238 

105.5 

1417 

April) 
Tow-ae t 

SO2 

84- 

2307 

20292 



FIG. I 
h p  sf the P ~ l i c t i t  Lake. 



I 
CaPWace (1) a d  si*th Plcoaic !bite  (2) of the Postlarvae. 

A - P. sernieuloatplk 8 - P. i d k s  C - P, mmhi 




