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Drift gill net	 Chandi Jal
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Fig. 9.1 General flow-chart for fish stock assessment

.srg act ftgcnr.i3	 t.t(5 cilbr3 tR c-13.71T1 VM	 101171 ?if:711 niCa.	 ,f;:fr4 W.7	 fk-ITC	 -7<1

t5 trliCt 71-70.	 7rwifsv.i.	 ,DI1.41.4 ccla zit	 zc:rj pfd .krryczT 	

awzla -r;:a .gicrd	 WiRid f'7,71;11cf apt 7.41:1 	 '4,&.1k no TP.; awl <WIWIW:41 7131 I sat S

Holistic model
Analytical model

FG-srift 4•Fol.	 Z ra (Homogeneous) kCM tuck. Z43 Ntff41 4117.3 4;1 (Age structure) NT:$10	 <•• cre.t."

45-4?0	 I N9r45:1 (4. 07, 7111g4-1Tel cf45 tliC0 C<C51? Ze? (Age structure) W1B!) WIcks1 IMAM, ri%91
h i rfin tin 1;14:1 2itti I 4en c 1lkit<31 ci ofik.Z3	 trig `30:,,qaMS. pmfog net kin cwir, CaNFZ ()lend

zqtat	 tcm	 N5Cc1 4;TWIltice4WI Ift%551.7c.'"4";531 Rrs'Ik'W 47,1t <14,1 <15<0,5
9%-rro actor	 .:0771	 0 98 ) aae cizi .5u•f 3 S (mb) do •zr „rum-9k <)‹k



\

	r.

TIME SERIES OF LENGTH
FREQUENCY DATA OR AGE
FREQUENCY DATA
(SIZE FREQUENCY DATA
BY ARE) (7)

4,

4,
estima ion of natural
mortality (4)

itrissumptions based on
knowledge of similar
stocks in similar areas

handling of bias-
problems (e.g.
migration) ( II)

(assumptions
based on general

\knowledge

estimation of growth
parameters (3)

SIZE COMPOSITION DATA
FROM COMMERCIAL
FISHERY
SAMPLE ONLY (7)

1
catch cur c analysis (4)

estimation of selectivity (6)

1
TOTAL AVERAGE
MORTALITY RATE

SIZE COMPOSITION DATA
FROM COMMERCIAL FISHERY

TOTAL I.ANDINGS (7)

cohort am lysis VPA (5)

estimation of
selectivity (6)

FISIIING MORTALITY RATES BY
SIZE (OR AGE) STOCK NUMBERS
BY SIZE (OR AGE)

1
Beberton and Holt yield
per recruit analysis (8)

Thompson and bell yield
and biomass prcdicton (8)

frif	 .0.1101	 -, -"JP Clad Flow chart Mil WTI I tcf!.?9F Cal CC? elEif?	 Z4-3 Riostatics 4?
G914 Rctiti:iks lltK48 Cfra ‘slie •16,0 I

YIELD PER RECRUIT BIOMASS
	 YIELD AND STOCK BIOMAS BY SIZE

PER RECRUI f AS A FUNCTION
	 (OR AGE) GROUP AS A FUNCTION OF

OF FISHING MORTALITY
	 FISHING MORTALITY

MSY PER RECRUIT
	 MSY FOR EQUILIBRIUM STOCK

OPTIMUM FISHING LEVEL
	 STOCK OPTIMUM FISIIING

(relative SKY)
	 (absolute stsv)

Fig-9.2 : Flow Chart of Analytical Methods
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Beverton and Holes yield-per-recruit
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et)



I Bevenon and Holt's yield-per-recruit formula-

[ I	 3e' 4 '	 3e -2k"	 e-3b1
Y /R - Fie mr2 . Wu.	 — +

z	 z k	 z + 2k	 z + 3k

Where

Z=. F+M

Wu= Asymptotic Weight

K= Growth co-efficient

r i = tc.f.„

r2 - tc .

2 Be‘erton and Holt's relative yield-per-recruit formula-

, 3u	 3u2	 u 
Y'

/R = Eum' [ 1 - 1 + rn I + 2nt I + 3n1]

1 - E	 K
Where, in--

M 1 K z

u=i-
tot

E=

b) It can be shown by

Y Y

R	 R

3	 Yield per recruit from length data-

y  	 l 	 3U	 	 3U :	1.11

z,1	 :+2	 z+3

Lx -LcLc 
A-

Lc - Lr

U= 1 -
Ic

Lx

F=Fishing mortality

Z= Total mortality

clk



1.V., 113 ffi-47t fade	 "TACdT 3t--4al °I t' 	 ffi'gre-PCZ teliftf vn (Z, F, M, Wa, K, To, Tr, ta Tc (-9?

	

clidINI<4154Sqf Z-45ftprik fRW	 ffi,ktrti '747Pli "IN-45 WI-IfIrt71 CcIfb .1 1 WIT Effrx1 attow.4r.-t fa y. i

1.4(Ar (k,(1k -k000) ZleV.Tul Aicw7:1ZZSIti	 fart ftfl<Z0 ffiC317 7fet-o.	 7ffiCdfatZ V7.<1771 i

	

VI',0110/ VI OW rFlul urea	 C Ik4 ,1:1;:1	 bra 11311.

Year Length at first
capture

(Lc) (cm)

Fishing
Mortality
(E)!Year

Exploitation
(E)

Yield per
recruit
(Via)

Recorded hilsa
production
(Lakh MT)

Remarks on
exploitaton

1992 35.0 1.25 0.52 246.73 1.87 Optimum

1995 30.0 1.43 0.55 214.78 2.00 Low YIR

1996 30.34 1.78 0.56 344.62 2.07 Iligh Y/R

1997 30.25 2.01 0.61 298.40 2.14 Medium Yift.

1998 27.06 2.18 0.63 328.04 2.08 Over exploit.

1999 22.80 7.49 0.66 308.92 2.10 Over exploit.

2000 13.12 1.62 0.58 255.08 2.29
Low Y/R, &
over exploit.

C4.Th4.;4 6 kt-ia§ 8 ZI 9PIR eiC‘hcql< W>1t.42f1 s6 71tly1Icnt94 rf6TraTh .4-44M W4-441
C4' 	 13 74-.1-43 8 zrp,F.,c	 I;(4<	 C9111

1?41-)c).28 C	 'e le7S7 8 zlorarq\UM

Year
Relative size of fish

caught (Lc)
Fishing Mortality

(F)
Results (in terms of Y/R)

A Large Low Underlishing

B Large High High yield per recruit

C Small Low Low yield per recruit

D Small High Overfishing

teR713 701/32.11273.	 cqv am cv, cs-m t<s 7C3 	 	  fiet m-4%5 .211 ' 'ATM	 1	 1170P.
917C Z12r71	 "iiks eta 717 91F-calet 	 act zealrer.13F<1 q iNic.	 °I1CFP571ffillT3 	 VeiwI
wrucpe-475 • kikid &-q ) . ke 4k mean W411 o.(22 a Yu krgs Zit ftvi eto craft: 14 C4.4.19f 413111-411:1111

J-11 41 '45.m W*l 91e*-3 171311 o.vy aat Z9f4 kSIM	 42.Ixo Os% 3igie.t.,7 7111q	wmai< WC•riTlyz
Cr21-G	 cAPI ITA .t." 717 wrsNimi q zi;:vg TITK ,3412acf sal 'kW r'01 1 cram W.41 11111 C11, t7fit3
ThA 71zei 	 *xi IN 3112?I ct	 2000 Wq Ez5 9171-al <11”(.2..1"liGgr?



WRIT 	 c<fiss 	 	 ffe (Wit) oft-4 aril k t +4104 OR1-4 1.741.4 141	 ,c3 W109 111303 J1A-114

:MR 'ge.711 .gtensist s 5''ii'tc'a te.:17974	 Y/R \sr:.	 1(m cso,vica Ic 44Z F-.Q1151:41 1;‘ ,6' �ftzi Tc
F-44 ''W"SIZIC ‘911P-3 3R41155 Y/R	 1114:PIVICI ,Esmi wcfrea RIM (Spare and Venema. S.C. 1992).

;ctriirs 717ratr-rs.. feracz	 mac. >/iCc.r.< c s/t441	 CZT3.3 Tc 47;4. F-4? 711-it ftaj"kel WCif.
5-TCCsTUIT •sts 7)74155 Y/R =kc&ao-ko.sa 31r4 "1171 1:11T1VFW Tc	 WIT at ok- nto c.M.	 F	 TrF

	

ak7 I Pirt N5Ptt, 	  (1-)-44 zITt4 141Ftit 09..M 1:13113 e .));.•1 Tc	 E;11 WI%M	 	

Y/R	 4 CFISTC41 ATM I

Fr, rd72,1441	 C2'C	 KIT	 Y/R a4 1.-TA ')"2.791.7*	 koo 3flfi C.R7 TT WaT	 ',SI. SiCr4	 kigrd
474 , 'Fe => . 9 3xv 71:671 wil<VW 1Tc 643 fil-4'	 Y/R 4511)f<qn </.? 4/1155 offen .7.'17,	 7:4 ,..?.,Tcs	 F0-61R
(fiv. ,=c10> o.'s Ttrs	 )i 	 TCK I W9R 17,7 F 47 W (.751 71 Over fishing 107.:)Th ••--Wf) ZITCYc

-41)FLT<V1 filt5Itt CatviTCRs 2 as 7C41 )1144ita, aides Y/R	 200	 C'Ten	 TsCK I WY! ITIO)71<fA1.."10111
)771-.1“;	 te,417.7 <11t:.‘711 773 7Cq •Zt.' Ttir kr,brq

Thble-103: A combined effect between the two variables Tc & 1 : to findout the probable maxtitimum yield pm-

recruit of Tilicha in the Meghna River (Calculated).

**

F

values

Tc=0.6
Y/R

Tc=0.8
Y/R

Tc=1.0
Y/12

Tc=I.2
Y/R

Tc= I A
Y/R

Te=1.5
Y/R

Tc=1.6
Y/R

Tc= I .7
Y/12

Tc= 1.8
Y/R

Tc=I.9
Y/R

Th=2.0
Y/R

F=0.2 79.53 81.41 84.51 85.73 79.51 84.64 82.61 81.00 78.43 >

F=.04 106.58 115.27 121.54 127.10 119.83 128.59 127.94 126.58 123.30 >

F=0.6 112.09 126.16" 137.22 147.81 140.45 153.85 149.28 153.97 150.71 > >

F=0.8 108.49 127.04* 142.27 157.52 152.19 168.54 170.56 171.07 168.26» >

F=1.0 101.02 123.02 142.14 160.17 157.76 177.30 180.50 182.26 179.84
F=1.14 95.47 118.73 142.87 162.63 176.74 181.44 184.24 185.54 185.51 >

>

F=1.2 92.76 117.63 139.31 162.13 160.17 182.16 186.72 189.68 187.55 > >

F=1.4 84.45 110.81 135.25 161.27 160.52 184.92 190.57 194.50 192.88 > >

F=1.6 76.83 104.49 131.27 159.31 160A6 186.52 193.17 197.99 152.16 > >

F=1.8 69.37 98.37 126.69 156.98 159.31 187.13 193.72 200.37 199.37 > >

F=2.0 63.83 92.63 122.25 154.50 157.76 186.89 195.29 201.90 201.47 > >

F=2.2 59.26 79.79 121.37 151.44 136.03 186.08 194.43 200.03 201.82 204.79 204.77

V-Indicate the less of Y/12, with the correspondi tg factor of F and Te.

Y/R at the existing fishing level (F=1.14 Yr-I)

Y/R at the existing age at first capture. (Tc=0.6 Yr).
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(265)*
0.26 z 0.05

28.7 ± a45
(60)

0.21 ± 0.05 31 0.47 ± 0.02

7.0
28.3 ± 0.29

(206)
0.17 ± 0.03

30A + 0.31
'	 -

(102)
0.14 ± 01)2 54 0.31 s 0.03

8.0
31A ± 0.13

(399)
0.11 ± 0.01

32.9 ± 0.12
(3%)

0.12 ± 0.01 106 0.22 ± 0.01

9.0
32.1 + 0.10

(253)
0.11 ± 0.01

33.6 ± 0.13
(328)

0.18 ± 0.02 82 0.29 ± 0.01

10.0
33. ± 0.34

(87) 0.12 + 0.02
33.6 ± 0.13

(445) 0.34 ± 0.04 80 0.45 ± 0.03

11.0
36.4 ± 0.32

(10)
0.12 ± 0.03

38.7 ± 0.40
(113)

0.44 ± 0.10 38 0.56 ± 0.06

12.0 35.5 ± 0.64
(13)

0.09 I,: 0.02
42.7 ± 0.44

(97)
0.54 ± 0.13 34 0.63 ± 0.11

13.0 38.0 ± - (1) 0.05 ± 0.02
± - 044.4

(40) 
.44

0.97 ± 0.11 12 1.02 ± 0.37

TOTAL
30.1 ± 0.10

(1234)
0.13 ± 0.01

34.9 ± 0.13
-

(1581)
0.26 ± 0.03 438 0.39 ± 0.01

Source : Final report, I lilsa Fisherie. Research in Bangladesh, 2001

* Numbers of fish caught by each mesh size arc given in parenthesis.
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EN SIIVT
7 :	 PP=	 (Mt./yr)

1000

OVER,	 PP = Probable production:
EN = Number of exploited jatka/year
S = Survival % (10-15%. obtained from L-F analysis. HMI)
IWG = Individual weight gain per year (0.5 to 0.6 kg/yr obtained from L-F analysis. MI)

Therefore. PP =
192.5.70001x 15x0.5

100 x 1000

= 144,427 Mt.1 91	  (Mt=M• 70 e kg. yrf3s117)

-171 .11 9f-4 VCK	 f Pnift ITC&ItirTr.x.	 Ortfr<s zr.-etiz (Natural Recruitment) er7J-1111179zi r.4 re4MI ;77.5 I
17f, zrt<st	 (.51139 i 5 < ,e1 t511/131 c.irsCits• >,88,829 Tim Vitd1 	 7,-g	 99-at

4wT4	 	 	 87PITC4 zIZM 1..:M.)s 9114 .4 I 4 r.:11̀ 41 91Cri feiet J1 9910.14 3t t '?froti419FM e tr,e,91W 1fb
nN rill^f TreMciril ''17e3 4(31117M	 I49 ZIVI.401 •iF1	 •:P‘th

‘51 %4 ttlei	 1245 (Over fishing) :
r-tr srrIM	 91‘1(.91•IT2q 	 34g(9111 2111 : OFTfr<s 91J e IkTQ mItte2hisi -It	 J vTr.r., •tace I "-trw oir•

Ali	 trs 9191Cti•fr•	 w 41211 c1 W.41 kl,W1 Z/I-4 Offf" UR*	 91 9Irrn4s frk-rt WCK 9725 I CT-471	 7204
(Reenuiment) a1 AtF 4f7.2.7C1 tiPos	 111Ctil 4fF ar95	 ATr.V1Ors 7);Taya 1511 	 ; Mgct 71V('

Wirefr.4Th /FT 7-• -f• 01771T4 V713 7T1:11 (space) griffq VI, WU	 An1 1%2/ "igsn'tfi	 1174T4
	  c 	 Wig 5131 9,11t tt.7.1T511 oaq	 ccizz ot-If 	 siEct 'ma 117-.4 ziv.sfQ tn• 14?fi 917.7 I TrrYi

441	 tt,917/7 7 911T e ulalfPico • r	 9110154 COR:11<te -11% 911-§

4-4.s% .m4e,911b-774 fa9tg 1TM nAlk4r.91?	 ‘416-.45 06F4 al '41111 IffItS Co ts ct14t 	 7A7I 91-471 4.1.1211971	 9.4
-0* 91PIT.V2rM 774 *1191 elleTIFFT?	 9111111411 C;FfikICK	 -oitecnr2M 71-41•ITVIR7ffstr5 k-0
at e<-4	 fill 	  431 3C41 41 I Nziist cf4 •LW1 fl 91b1al 3CT 9.170 I XI : Crt1Cf e7ST.4 ftsit, (growth over
fishing) 4Zt, f;: .2;; CW	 \9Z131 PAZ (recruitment over fishing)

Growth over fishin
WC74 'Ftir455	 flK i•c, •	 vz1. fict,...1	 ,tali t fi/(34 AT: w141	 3r.11 1,41	 fr..111121 9x11 ^. 9g4

316441 ART	 7•175 growth over fishing 4/III 311 I T3 7I‘	 Z51)1 (Fishing effort) TF W:te Rl Z NT'acM
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