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introduction 

F ~ s h  Fauna and fisheries of thc Hooghly-Mallah estuarine system havc hecii 
studled extensibely for a number of  years Mltra el. 01 (1997) reported fisheries of lhls 
estuarine systcm 111 detail Incorporating a dccade's data ) I : . .  1984-85 to 19'>3-')4. The 
ccolog~cal and lopo?lraph~cal character~stlcs of Hooghly estuary (F1g.l) and the Impacl 
of Farahka hal~dge on the hydrology. fishery resources and fish product~on of the 
estuary has hecn studled In detail by Slnha el. a1 (1996), Funher ~nvestigatlon carr~ed 
out In t h ~ s  reeard during 1994-95 to 1999-2000 reveals significant changes in catch and 
cff<>rt structi~rc. speclcs spectrum. catch per unit effort. and major shlfls of exploitation 
gwr .  pan~cr~lar ly  ti1 the upper estuary The present communication highlights these 
C I I I I I ~ ~ C S  llicorporatltiS S I X  ycar's data vr: . 1994-95 to 1999-2000. Apan from 
.~sscisn~cnt of fishcry resources. fish populallon study u.as also undenakcn The 
ohjccuves of ' thc In\cstlgailon and 'Methodology' (stratificat~on of the estuary. landing 
patt~.ni of the catch. sampling and estlmauon procedure) heing the same. these are not 
reproduced here. Growth parameters and von Benlanffy growth equatlon of some 
co~nmcrc~al ly  impowant specles are evaluated. An attempt has also been made to 
estimate Maxlmum Sustalnablc Yleld ( MSY ) from thls estuarine system In the llghl of 
prohahle mapn~tilde of polent~al yleld. 

1 .  Fisher) Resources 

I. I Toral annual catch 

The total estimated fish yield from the system fluctuated wlthin 37980 8 to 
69607.9 tonnes (1) d u r ~ n g  the period 1994-95 to 1999-2000 w ~ t h  an avearge of 5591 5 4 t 
as compared to an avearge catch of 32874.8 1 during 1984-85 to 1993-94 exhihltlng an 
Incredslny trend over the years (Fig 2)  The h ~ k e  ~n total catch dunng the perold 19i)O- 
97 was malnl) due to sudden ~ncrease In catch of Tenuoloso ~ l r s h u  and unusuall) 
increased catch of winter mlgratory bagnet fishery in lower estuarine zone. The h ~ k e  111 

catch may be attributed to tremendous increase in effon coupled with astound~ng 
improvement In motorisation. The year in question has been asslgned the per~od 
co\ered between March to February which enables to accounl for the seasonal wlnter 
mlgratory catch during the month of mid-October to early February 





Fig.2 -TOTAL CATCH ( t ) from the HOOGHLY-MATLAH ESTUARINE SYSTEM 

YEAR 



1.2 Month-wise catch structure 

Like yesteryoars after reglsterlng low catch during the summer months of Marcli to 
June. the catch begins to increase from July with the onset of monsoorl and reaclics 
peak during winter months of November to January( F1g.3 ). Maxtmum avcragc catch 
(82%) was accounted during winter months of  November. December and January. 
w h ~ l e  the minimum average catch (3.5%) was during the summer months of Marc11 to 
June, leaving the rest r.r.,14.5% average catch for the monsoon months (July to 
October). 

1.3 Zone-wise catch structure 

As usual, most of the total annual catch (92 to 95%) comes horn thc l o ~ c l .  
estuarine zone (Zone Ill) while the upper estuary r.e., Zone 1, II and IV togcthcr 
contribute 5 to 8% of  total annual catch. Zone-w~se  catch is depicted rn Frg 4. 

1.4 Species-wise Catch Composition 

25 species are m a ~ n l y  represented in the commerc~al catches of the estuary 
besides prawn and mackerel, A few species contributrng less than 0 01'% of the lotal 
catch individually were clubbed as " miscellaneous". The specles arc l~sted along wrlh 
t h e ~ r  percentage contribut~on to the total catch during 1994-1995 to 1999-2000 (Table 
I ) .  The bulk catch comprises the Bombay duck ( Hurpodon nehereus ) -12.7 to 21 .? ' !o .  

the lndran shad ( Te~ruulosu ilishu ) -7.0 to 19.0 %. Pr~rna ptrrnu - 8.4 to I ?  O1'%~. 
anchovies (Setrprntlu spp.) - 6 4 to 12.9%, ribbon fishes ( Trrchrurus spp 1 - 5 I to I? 0 
O h .  prawns - 4.2 to 10.8% , Tarhpurus je i la  -3 .7  to 5.6 %, pomfret (Pi~t1ipu.r tirgisirlorr.\ - S l r o ~ ~ ~ a r e u s  rrnereus) -1.3 to 5.3%. Corlia spp. - 2.4 to 4 2Oh These species toyctlicr 
accounted 70.6 to Bl . I% of the total catch, 

Table 1 also shows a comparison of the specles-wise average catch durtng thc 
period 1984-85 to 1993-94 (Mitra et. rr1..1997) and 1994-95 lo 1909-2000 (prcscnt 
study). It is seen from Table I that average percentage contr~button of T rlislrii has 
rncreased appreciably during the penod 1994-95 to 1999-2000 as compared to 1084-85 
to 1993-94. The percentage contribution of Tjellu, S, hiaurrrus have also Increased to 
some extent during the period under repon as compared to earlier years.whtlc 
percentage contributton of some spccles viz., Setiprnnu spp.. prawns and qomc 
"mrsceilaneous" fishes have decl~ned during the period 1994-95 to 1999-21100 as 





Fig. 4 ZONE-WISE ANNUAL CATCH (t) FROM THE HOOGHLY-MATLAH 
ESTUARINE SYSTEM 

1994-95 1995-96 1996-97 1997-98 1998-99 1999-2000 

YEAR 



compared to earlier years, It is evident from Tablc 1 that Tetirralo~u 1011 IS absent in 
recent years aflcr showing a declining trend from 1989-90 indlcat~llg that !he spcc~cs  1s 
not available In the of fshore  areas of the estuary 

M s r ~ n e  and neretlc s p e c ~ e s  like H irehercrrs, T rlislru. S ~ ~ I I ~ I I ~ I I U  spp., Trrthiirrrrs 
spp . 1' ~icin~ci, T li'll~i, COI!IU spp . Pc~rgcnrciis Srinrreu hiurrririir . l/rsI~ii r'ionqririi (dl 
presem idenllilcd as l/i.ihi~ mgriloplrra )and prawns formed the bulh ( 75 to 85", , )  of 
lobbcr l o n e  catches. The htlsa. an acli\e migrant. breedlng In upper freshwater regton of 
~ h c  Hooglily cstuar) and species like P.prrrno. Po11~1ionu.s p~inr~lrscrrs. S ~ i / ~ r g i ~ r ~ y ~ . r i ~  
/nuir~iis, l'irrigii.\rirs potrgo~irts,  St'rrpinnii spp, and sniall sized prawns fornieti X I  to 
Bl"h . 83 lo Y3"'and 75 to 86"/o of the total catches of zonc I, I 1  and I\' respcctl\cl) .  I t  
ma) he inolcd th8t P piiriiilisrlrs, one of \he pri7ed csluarlne s p c c ~ c ~  aflcr h ~ l a , ~ .   l lo tic 
contrlhu~ed 25  to 30" '~  of thc total catch of Rupnarayan trihotory (%011e I \ ' )  i l u r ~ ~ i g  the 
pcr~od untlcr report A leu  iicshwalcr species (Riiii riici :Iorir liiIil.\ <I(JI. 
(~ ' /o~ .~op~hi i i . i  ,giiis. Wiilliigo ;ilirr. .lr/iir coi!o, ('rrrl~i ~ , i i~ / r r ,  /.ii/ri.r~ i.i~/iiiii, I. 
(~iiih~i.~ii .  I. h<irii / ~ i ~ ~ r o p i i c / r ~ h ~ ~ . ~  1,11r/111, Rk111ornu~11 cor.\iiI~i, C/ I~/ , IWIII<I  ~ o I ~ I I ; ~ )  a11d 
f res l i~dter  pra\\'n ( .dot tirohrciriiim rosenheqir ) contr~buted on a\cropu 5 2  1 anrlilally 
(Tablc 2 )  III upper estuar). where salin~ty has almost heconic nll duc to incrcascd 
ficslis ales ~ncurston after commissioning of Farakka barrage ( Sinha 1.1 rii.. l ' ) L ) O )  



Table 1. Percentage composition of different species in the total catch from the 
Hooghly-Matlah estuarine System. 

1 1 I  
M ~ r c r l l m c o u ~  

- .- 
r- 

1 1 7 4 1  1 1 3 5 7  ' 1007 1 1 4 6 8  I 8 8 8  1 1 4 8 2  I 14'111 , 2 1 6 2 - '  
l ~ r s h i l r t c r s p e c ~ c s  1 1 1 4  1 U l l  1 0 0 5  1 OO8 1 0 0 8  / 0 1 2  1 i i l 0  I l l 8  , Total 1 9 9 9 8  1 9 9 9 8  ) I 0 0 0 1  1 1 0 0 0 1  1 9 9 9 9  j 1 0 0 0  l1 l )OU , ! l i l ! l !  , 

* N,! .'. 1 1  111 



Table 2. Catch ( t ) o f  freshwater species in upper estuary 

- -- I Specie, 1994-95 ( 1995-96 I 1996-97 I 1997-91 ' 1998.99 1 1999- 

L 'oihoiu err) - , Toial 

y 9 3  

4 9 6  3 5 2  45.' 1 51.4 
%, concr~but~an lo  3 0 1 R 2.6 2 7 

I local upper errnary ! I 

1.5 Fishery ofT.ilisha ( h i l s a l  

The prlme fish, hilsa forms commercially the most lmportdnt fishery of thc 
estuary in veiw of  its h ~ g h  market i'alue. The anadromous nature, breed~np placc and 
per~od, seasonal availabil~ty, selective gears to capture the fish and other related details 
have slnce been reported by many workers (Pillay. 1958; De, 1980;1986; S ~ n h a  
er.o/.1996. M ~ t r a  et ol., 1997 ) the same IS not reproduced here. Only the volume of 
hilsa catch and wanton destruction ofjuvenile hilsa durlng the per~od under report are 
discussed here. As common with Hilsa catch earher .the annual yields of the species 

were h~ghly  fluctuaung and varied between 2638.0 to 11580.5 t accounting 7 to 18"/,, ol 
[he total estuarine catch. Hilsa catch during 1998-99 was recorded highest (1 1580.5 t )  
during Ihe period under repori. It is evident from the Fig 5. that hilsa catch has increased 
from 1996-97 onwards which may be ascribed to tremendous increase in effon in recent 
years coupled wlth enormous improvement of  rnechanlsation. 



Fig. 5. HlLSA CATCH ( t ) from the HOOGHLY-MATLAH ESTUARINE 

AVERAGE' 1994-95 1995-96 1996-97 1997-98 1998-99 1999-2000 

* YEAR 
1984-85 to 1993-94 



H ~ l s a ,  sans wlnter migratory bagnet catch, forms the mainstay of the estuarine 
fish catch contributing 15 to 29% to the total annual fish land~ng.  The monsoon (duly to 
October) hilsa catch contributes 68% of the total annual landing of the specles froni the 
estuary Dominance of large sized fishes in the length range o f 2 3  to 53 cm rcprcqcnting 
t h ~ r d ,  fourth and fifth year age group, is the stnking feature (if the monsoon hils;~ 
fishery. The fishery In uintcr is of a smaller mangn~tude wlilch coi~t r~butcs  !h 5",1 01' 
the total catch o f t h e  species (Fig. 6).  The hilsa catch In d~ffercnt stretches oftllc estlldr) 
IS prcsented In Table 3. 

H ~ l s a  juven~le  (fry and fingcrllngs) constitute a substam~al part of 111Is;i c.ltcli 
from the upper freshhater stretches of the estuary Ind~scriminate e x p l o ~ t a r ~ o i ~  of'!oung 
ones of li~lsa through small meshed nets, particularly bapnets, tahc .I lhupc loll of tilc 
liilsa jurcllnes. uhcn these young ones star1 their dounward nilyration Es!~ni~tcil y;i.ld 
barylng hctuecn 50 9 to 63.3 1, u.ilh an abcragc of 57.5 1. d u r ~ n g  tlic pcr~od L I I I ~ C I  

report numerically works out to 13 I nlillions of young fish The uei$ l~I  and ri/c ol ' lhc 
juveline fish ranges from 2 .2  to 27.0 gram and 6.4 to 15.3 cm respcct~\cl> 

2. \\.inter Migratorv Bagnet Fisher) ( WMBF ) 

The nu~nbcr  of baynets deploycd at different ccntrcs a i d  the ~iilmhcr of 
mcchan~scd and non-mechanised boats pressed .Into operation 'I\ \\ell as ~ i i ~ g r ~ ~ n t  
fishermen d n r ~ n g  the year 1994.95 to 1999-2000 In wlnter migratory bagne~ lishcr! are 
presented 111 Tables 4, 5. and 0. 

P r ~ o r  to the commencement of wlnler bagnet fisli~ng operations an In\elltury US 
the number of migran! fishermen, t h e ~ r  holdings In temls of crafts and p c . ~ ~ s  u o h  
undenakcn by visiting ~ n d i v ~ d u a l  Fishing camps Adopting a thrcellbur dab s , i~npl~ng 
proced~ire In a month, information pertalnlng to total fish catch and cflor! r c r c  rccorilcil 
based on direct observation. Total catch and effbrt Input for the (lays of  ohscrvatiorl 
were noted for all the camps at a site. A few random samples from the catches uerc  
exam~ned to ascertain species composition. 

The total est~mated winter bagnet fish land~ng fluctuated b i ~ t h ~ n  ?ii8!0 0 to 
35844 0 t per season (Table 7 )  w ~ t h  an averagc CPLE of 53 I? tn 93.72 kg ('ldhle 8 )  
during the per~od 1994-95 to 1999-2000 Though the total catch oi' WMBt shows a 
rising trend upto the year 1996-9. the downward trend of overall axerage CP(.'E Srom 
1995-96 is a warning signal indicatite of over explo~tation (Fig. 7). The fishing 





intensity In recent years has been on the increase as revealed by rising number of 
fishing units from 953 in 1994-95 to 1247 in 1995-96 and further to 1629 and 1660 in 
1996-97 and .19,97-98 The sudden decline in catch as well as low CPUE duringl997-98 
as compared to 1996-97 sounds warning signal for future as high levels of extraction 
over the years and further increase in effort may not be sustainable which 1s evidenced 
by the fact that the effon remaining almost the same the catch and CPUE have revwed 
to a little extent during the period 1998-99 and 1999-2000 ( Fig. 7). 

Table 3. Hilsa catch in different stretches of the Hooghly-Matlah estuarine 
system. 

1 Year Upper estuary 1 Lower estuary I Digha I Total I 

L. 1994-95 462.0 460.8 / 1715.2 2638.0 ; 

Table 4. Centre-wise concentration of migrant fishermen in winter migrator) 
bagnet fishery in lower estuary. 

C e n t r e s  1 1994-95 
1 

Frasergun] I 3 0 8  

1995-96 1996-97 
1 

273 270 
176 1 3 0 9  

1468 1 1863 
1000 1 1385 
983 1 1337 
845 i 1084 

4745 1 6248 

Bakkhal~ 
UpperJamboo 
LowerJamboo 
Kallsthan 
Sagar Island 

Total 

149 
1284 
498 
1356 
580 

4175 

1997-98 1 9 9 E b 9 7  
j -- 2000 

338 
306 

2001 

300 
258 

2668 

225-I 

172 
2621 

1240 ! 1563 1 0 5 0 -  
1330 936 607 - 
1000 I 895 , 815 I 

6215 : 6620 : 5490 1 



Fig. 7 TOTAL CATCH (t) and CPUE (kg) from WINTER MIGRATORY BAGNET 
FISHERY 
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Table 5. Center-wise concentration of bsgnets in winter migratory fishery in lower 
estuary. 

I Centre j 1994-95 / 1995-96 1 1996-97 i 1997-98 1998-99 / 1999- ~ 
2000 1 

Bokkhali 82 95 132 124 - 
U er Jamboo . 
L::erJamboo , 1:; m-FL-? 

Kallsthan . -  204 23 1 192 1 3 4  
Sagar Island 246 355 464 434 470 432 - -. 
Toldl 953 1 2 4 7 ,  1620 1660 1661- Iv-0- 

Table 6. Centre-wise concentratlon of boats in winter migratory bagnet fishery in 
lower estuary. 

-- 
I Centre I 1994-95 I 1995.96 I 1996-97 1 1997-98 I 1998-99 r--'--'-- Frasereun~ 55 123) 54 123) 1 65130) 62 1381 r?5 (411 56 143) 

I Island I I I I .. 1 1 Total 386 455 (181) 565 (268) 540 498 (316) ' 499 (345) 1 
I 1 (I66 ~ 264 1 

Flgurrs In p r l~ lhcs l r Ind lca fe thc  number oimcchaniled(boatrbut o f ~ o ~ s l  no o f  boats ar rcrpcit~uc 



Table 7. Centre-wise Catch ( t ) of winter migratory bagnet fishery in lower 
estuary. 

Centre 1994-95 1995-96 1 1996-97 1 1997-98 1 9 9 8 - 9 9 9 5 -  -I 

Jdmboo I I 
I I . - - - - - - 

Lower 2896 3 i 9884 8 958.1') 5620 I 0 0 7 5  2 64x7 i 

Frasergunj 9811 
Bokkhal~ I 385 3 
Upper 1 71488 

1 Jamboo 
, Kallrthan 7206 2 ' 5577 0 ' 7784 2 ' 4 3 0 ~ 3 3 4 O j 8 ~ 4 0 1 ~ 4 T  

S a r a n  I 2202 9 2276 6 ;;;14; ~ 1 7 0 3 - 6 p ~ *  ! 548;fl 
Total 1 208206 1 28185 9 21166 8 25575 5 I 284174 

I %  5 4 8  1 6 3 2  515  ' 3 7 9  302-t-?<7 

to totdl catch 1 

contnbut~on I 

9022  
529 I 

99162  

Table 8. Centre-wise CPLE ( kg ) of winter migratory bagnet fisher) in lower 
estuary. 

Average CPUE for all centres combined togeth&' 

11625 1 7117 
zpou -! 

11287 ' 11254 -- 
10062 I 939 9 5 9 v ~  
117252 1 78842 i 104o? 1 7 - 8 3  o 



The capture by the WMBF during three and half months accounted for 39 lo 
66% of the  total yteld from the lower estuary (Zone 111) and 38 to 63Oh o f t h e  total catch 
of the  estuary (Table 7).  The bardtagram Fig.8 depicts the total catch and WMBF catch 
W V B F  catch mainly comprises small sized fishes. The average spec~es-wise landing of 
M'MBF during 1994.95 to 1999-2000 is presented in Table 9.The dominani spec~es  
contr~buting to the fishery are : H nehereus. Setbinnu spp.. Trir.hrurrrs spp. Pplrrnri 
('oiliii spp.,l.nregulopierrc T jellu,P.urgentetrs and prawns. Thcsc species alone 
accounted for about 89% of total landings (Table 9). The catches landed during the 
scason are mostly sundried except the highly economic species l ~ k e  Pporrrdr~err.~ 
(landed in smaller quantity) and P.urgentr~us which are sold out locally to lish 
111erchdnts In the area. The d r ~ e d  fish stacked in the fishing c a n ~ p s  are pcriod~cally scnt 
h!: boats to the marketing centres, mainly to Llluberia, from where funher d~st r ihut~on lo 
olher niarkets takes place through dry fish traders 

3. Gear-wise composition of catch 

A a tde \.arlety of gear IS operated round the year in the estuary for cotnmcrc~al 
fishin~.Some are selective for a particular species, but mas; of them are for multi- 
speclcs exploitat~on. Bagnets and dr~ft-gill nets constituded the most donlinant gears in 
tile estuary account~ng for 62 to 82% (average 73%) and 16 to 31% (average 249.;,) 
respectively of the total catch with the rest contribut~ng only 3% on !he average (Fig 0 )  
1 1  is seen from the Table 10 that some gears like "Bhola-ber" and "Topsla" which may 
hc classified as dnfi-grll net are shown separately since they are selective years. This 
aspect is dealt with In section 4 (Inventory of crafts and gears of  upper estuary) 
ulaborately 





Fig. 9. GEAR-WISE COMPOSITION of CATCH from the 
HOOGHLY-MATLAH ESTUARINE SYSTEM 



4 Inventory of crafts and gears of upper estuary 

A fresh census of the craRs and gears employed in the upper estuary xas  
conducted in I997 to raise a new sampling frame to estimate the catch. The Table I I 
shows comparative zone-wise census figures of different gears durlng the peroid 1097 
and 1982-83 (Mitra, el. a!., 1987). Analysis of inventory data reveals all round dccl~ne 
of gears and boats in the upper stretch of the estuary (Nabadwip to Daksh~ncsnar) 
compared to census conducted during 1982-83. The principal gears I e. ,  Bagncr and 
Dnft.gill net declined substantially by 62'and 41% respectively. Purse. Seine. Trawl 
and Castnet also decreased by 62%, 60% 25%. and 50% respectively. while L~frner. 
Set-barrier and Hooks & Lines remaining almost the same. However. Set-gill and 'Traps 
increased by 6 and 2.5 times respectively. 

Table 9. Average species-wise composition of catches (t) of winter migrator) 
bagnet fishery in lower estuary. 

P pangcl~tus 1 6 5 1 ,  0 06 , 
T]ell<r 1 
0 m ~ l r t u r ~ s  1 
Tr~thr- spp 1 
H nehereu~ 1 
P i~rget~reus 1 
Prawns 
M~scellaneous 

I Total 

271 85 , 1 0 2  
13281 ) 0 5 0  , 

3662 50 
8235 37 
24651 
1301 64 
3956 92 

13 73 , 
3088 1 

0 9 2  

4 8 8  
14 84 I 

26668 42 : 100 00 



Table 10. Gear-wise composition of catches (t) of Hooghly-Matlah Estuarine 
system. 

Table 1 IA :Census figures of fishermen and boats in Zone ],I1 and 1V. 

' Marc than 1IKI mcchm8xd basts accuslly opclsls i~ lllc lu 

In the lower stretch (Dakshineswar to Diamond Harbour) [he same declining 
trend 1s observed although the decrease in case of drift-gill net I S  marginal (YLX, ) .  
Bagnet, castnet decreased by 45% and 67% respectively, whereas existence of selne net 
is negligible. However, set-bamer and hooks increased by 5 and 3 times respect~vely 
Some new types of small meshed selective gill-nets locally called " Topsla " and " 

Bhola-ber " to capture P.purudrseus and P.pama, and S, phasa respect~vcly have been 
introduced whlch had no exrstence during earlier period. About 100 mechanised boats 
are deployed compared to none during 1982-83 inventory. 



In the Rupnarayan tributary (Zone IV) notable decrease of several gears is 
observed. Bagpet.seine net and purse net decreased by 23%.43% and 68% respect~vely 
while drifi-gill and set-bamer increased by 7% and 64% respectively. The appearancc 
of new gear "Bhola-ber" in this stretch is qulte appreciable which had no exlstelice 
during earher period. 

A notable feature is the decrease of  ful l  time fishermen (60%) In all the 
stretches with a sharp increase (117%) of  pan-time fishermen (Table 1 IA) .  Howe\er. 
the number of pan-time and full-time fishermen put together increased marg~nally by 
15%. Fish yield being remained almost stationary in the upper estuary for over a decddc 
and small sized fish capture ( except hilsa gears ) fetchlng low price. tishermen - unable 
to maintain parity between income and expenditure - appear to have switched over tu 
some gainful alternative occupation generated either through rapid urbanlsation or self 
employment for their economic upliftment and preferred to keep fishing as part-time 
occupation. The h ~ k e  ofset-banier net in the upper estuary may be  explained by the fact 
that fishermen may go to some other work for few hours after setting the barrier nut In 
the rit'er. No appreciable change in estimated catch of  upper estuary is observed afler 
using neu raising factor from July 1997 onwards emanating from ne\r sampllng framc. 
Houever, the catch by set-bamer net has ~ncreased. 

5. Growth parameters  a n d  van Bertlanffy growth equation of some commercially 
impor tant  species 

Growth parameters, viz., asymptotic length (L,), growth coefficient I K )  and 
initial condition factor (to) based on length,frquency data usuing Gulland and Holt plot 
through the modal progression of  mean lengths of the specles have been evaluated and 
corresponding von Bertlanffy growth equation was determ~ned. These ma) be 
summerised as follows 

Spec~es 1, ( ~n cm ) K (per year I b 
--- 

T i l r ~  hri 68.86 0 220 -0.323 
L p o r ~ i n  23 68 0 739 -0 537 
Ppnrodonr! 28 40 I 348 -0.520 
Spir ,so 30.87 1442 .0.220 
Pp(imri 40.25 2 235 -0.116 
Spun~jus 52 54 1.619 -0.183 



Species 1 von Bertlanffy growth equation 
T ilisha 1 L, = 68.86 11 . exp ( -0.220 ( t o - 0 2 3  ) } ]  I 

Maximum sustainable yield - An Estimate 

' L.pursia 
P.puradrseus , S.phusa , 

P.pumcr I S.panijus 
I 

The total estimated annual catch from t h ~ s  estuanne system exh~hl ts  an increasing 
trend over the years with increas~ng effort coupled with extraordinary Impro\cnlcnl of 
motorisation. The Table 12 exihibits how the total catch as well as winter mlgrator) 
bagnet catch Increase w ~ t h  percentage increase of  motorlsalaon during the pcr~od 1984- 
85 to 1999-2000 The fishing pressure exerted is increasing ovcrs lhc  ycars As such. 11 

IS necessary to study as to how long the fishery can sustaln thc llicrcasing trend in the 
light of probable magn~tude of potential yield. Since the catches from remote places of 
the lower estuary, which on the average constitutes over 90"% of the total y~cld .  
converge to some assembly centres, no direct contact can be made ~41th  the c ~ ~ ~ ~ i ~ l  

fishermenfolk making collection of effort data very d~fficult or rathcr impossihlc As 
already ment~oned earlier, multispecies are exploited by multigears In thls estuariiie 
system. Thus, evaluation of effective effort poses problem due to the selectivity of year 
as a result of  deployment of wide ranges of  mesh slze.ln the absence of effecllvc cffort 
data, an attempt has been made to predict the maximum sustainable yield ( M Y )  that 
the fishery can sustain. Relative Response Model (Alagaraja. 1984) was applied as tlic 
three assumptions underlying the success of the model are fulfilled for t h ~ s  cstu.~tiiic 
system.The assumptions are : ( i )  In the progressive fishery where nlultispeclcs arc 
explo~ted by multigears where evaluat~on ofeffectlve effort poses problems par t~c~i lar l i  
In tropical countries, ( ~ i )  Stocks existing In a particular area are exploited hy \arlorl\ 
types of gears and ( i i ~  ) The fishlng intens~ty is increased over a period ofr lme t i l l  rile 
optlmum level is achieved. 

L, = 23.68 [I - exp (-0.739 (10-0.537)}] 
L, = 28.40 [I - exp (-1.348 (to+0.52)]] 

J 
I 

L, = 30.87 [I - exp (-1.442 (to~O.22O)}] 
L, =40.25 [ I - exp {-2.235 (toiO I16 111 I 
L, = 52.54 [ I - exp / -1.619 (tot0.183 ) I ]  I 



The model is a linear relatoinship between successive catches of each year namely. 
C , . , = a + b C t  

where C , is the catch of 1-th year,a and b are the constants. 
The maximum catch the fishery can sustain is given 

C , , , , = a i ( l - b )  . . . . , , , . ( 1)  
From the relationship ( I ), a and b were calculated as 

a = 0104.6874 and b = 0.900026 

so that rnaxlmuni catchable potentialily was estimated as 61063 1 taking the tolal catch 
data for the years 1984-85 to 1997.98 cons~dering the presenl level of explo~tation and 
present area of covcrage for fishing. It is seen from the data that there is a steady 
Increase of catch upto the year 1995-96 and then a h ~ k e  in total catch from the year 
1996-97. Thts is due to the fact that the area of coverage is Increasing day by day as the 
fishermen started going deep in the sea for 415 days h ~ t h  Ice duc to thc rcasons 
menl~oned earlier. Thus, with a radical change in the pattern of cxploi la l~o~i  thc 
catchablc potenr~al may change In future h ~ t h  more area of coverage for fishing. 

Tahle 12 - Year-wire total catch f rom Hooghly-Matlah estuarine system 

p - a r  I l'olal Catch 
it) I haenet catch of motorised 1 



Conclusion 

Thelotal estimated annual yield from the Hoc {hly-Matlah estuarine system exh~bl ts  
stgn~ficant sign of  increase over the years with I I  :reasing fishing intensity. The fishlng 
pressure exerted is increasing year after year. Thl may ultimately affect in deplet~on of 
stock leading to decline in fishery lo uneconoml al level.At present-the fishemien arc 
opertaing selective or multispecies gear with a wide range of mesh s i ~ e  to cnplurc 
different size range of species.Analysis of length frequency data of various species Sroni 
commercial catches poses a problem due to select~vity of gear as a result of deployment 
of \ar ious  mesli sire Funhemiore, fishermen are very reluctant lo allow measurcnlcnts 
ofpr lced  fishes likc T ~/ishii. P . p ~ ~ r u d ~ s ~ ~ ~ ~ , l ~ p ~ i r s ~ n ,  L.CII/CU~!/~~I. t ' i ~ r g e ~ ~ i c i l . ~  ctc, at 
the landing site This problem can be overcome by undenaking cxperimenlal f i s h i ~ i ~  I I ?  

the sclected place of the cstuary so that mixed fishery assessment caii hi. studied u s ~ n g  
length , age based co11on analysis to evaluate stock siz,e, MSY, and corruspo~iding 
optlrnum level of fishing effon 

lnd~scrimlnate exploitation through small meshed ncts particularly hagnet in llic 
uppcr cstuary can have adverse effect on the stocks of  those species uhoac ju\cii~lc.; 
(fry and fingerlings ) are located within the exploited reglon and arc suhjccted tri 

u a ~ i t o n  dcstruct~on. As noted by Ricker ( 1958 ), a better yield can bc obtained 111 s ~ ~ c l i  ,I 
case hy  Increasing the fishing effon and at the same time ralsing the minlmtiiii S I R  

limits I almost Lcro as exists at present ) to some reasonable \,slues preferabl! abo~it 20 
nim mcsli slze.The operation of these very small meshed nets may he prohibited 111 thc 
uppcr stretch of  the estuary where juvenile of  many species ( T I / I . S ~ L I ,  /'.pii~i~ti 
Ppiiro~/iscirs S.plirrso etc.),  are found to inhabit.Another satlsPdctory solut~ai? is tIi:il 

peak period of abundance of young ones may be declared as closed scaso11s lor 
operation of small meshed nets in the upper estuary Mass auareness among fisl?eribll, 
may be dcveloped and the fishermen may be motivated to operate t h u ~ r  ncts dur~tip the 
aforesaid per~od 111 the lower estuary. 

indiscriminate killing of seeds of  some specles of niarlne hah~ta t  arailnblc 111 the 
shallow coaslal waters of the lower estuarine zone in Sunderbans areas 1s taklng placc 
as a result of  uidespread shooting net operation In order to capture like Bagda (i'r~iocirr 
tlio~tor/on seeds which fetch lucrative price for culture in brack~shuater arcas. Mass 
anareness should be created among fishermen regarding the adversc effecl of such 
destruction. It is also suggested that Government controlled agcncles should come 
forward to stop such wanton destruction. 
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