[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

SO ol oo gla fungfy 4 yid
- Journal homepage: http://jair.gonbad.ac.ir

]

53919 9 Sl (pgle 5139
99l aiS olRiits

ol 9 S92 T 4o (Tenualosa ilisha Hamilton, 1822) ygue (oo 6 w3 Cudg (w3 8

Yool i 30 a0 o ylislg o e

& .- i T o a 7 S - . e

Oyl cdog )l cdangyl oKils (659 s 9 Lnd )l 0uSiRgh (bl pl>d S o g (6590551 05,5
. . - PPN . s - . . . eV

Ql)_{l suu)b g)'l):..‘& ‘)'IJ,,..‘& oisls g6})5L;;§ IRCOR Y [rvwy: e 9 @...Ja &L.A VRS 09,5

ol

S s o golaidl sadaies 5l g > lo bl alos I (Tenualosa ilisha Hamilton, 1822) jeme 2k
Al & Az gl sl ol (5oL Slwg Hlad ol wmo olime aLbdS Jlw 00 (b g conl oyl e
51 solisiwl Sl ! (o s 3O HelS wgi> SBOT H0 4igS (pl 0SS 3590 40 (GOgume Lresld
Cardg cpuatd g « polo axllln (0 .0,l05 0929 QT 2B Uyl ces (LSS sosls sl p sl Juwe
SWedls .ol soliiwl (CMSY) Il Jgazmo wSTus—dwo Juo 3 e BT 48 jgmo plo 0 pusd
Joe 8)l5 (b @2 po bl s as L awlno 1y 9 53l @e 1WA JINTVE sloaJlo 4 by o apo
Srpsls wloly cawl o B3 (og jLid cod g Sy Camdy ousdalis a5 Wi 08) Cymedd
JLaS Jdody a5 ud 08 e o 4l FITE (MSY) caisloy b6 Japamo p3STas jlade suwl cowsds
Ol cnl 4 ol IYAY 51w sl 3 wslidl G b Jle (! b 45 0,53 adss g oL goluo
ol 5l e 0o 0 AT I iy 4Gyl 4 429 b .l 0092 oS MSY (31300 3 o (31500 9 ol 0 33 s
ey guzo Jlos! disn) 30 (gladilaie (24 p o S5 T wimw] (| by g o0 pli] biw 395 SST 3o 4igS
990,535 podo allin ol 50 (Sl Uitos 0,5 (goluo sl ysbud sl dmo slojozo 3 (s3Luo IO )

alod oy 1) 995 (55lwil g Lol oo jd 01053 U il (B gito dig5 (2] oo 99 o0 dnogd

sls sloojls
ol s e Cu e sl Jgame pGiSTas—ae oo (M 22 0 LU (jgo (2l

Wl £o
Jeol Si2g

https://doi.org/10.22034/jair.10.3.4

o 4%.1)5.

VAR AR
N OIVY iy

A Jgmn o g3

285 Zopsa g @3PS 0 plaly i e
ofisls syl 9 Ledyl eaSiagh bl

Oyl g )| cdieg

a.haghi@urmia.ac.ir : J.«

doudio | )

sl (Tenualosa ilisha Hamilton, 1822) _.le b L (shad
Lo 4365 7 w5l il o (Clupeidae) ;laleSs solgils 4
obaisl ogas |, STy o i jaeo 4555 TENUAIOSA i 4
Wi (Sl B )l el Jled ) ol GSTy ssgase .ol sols
‘_g).:.«.«..a)f ‘_;L(bg—‘ ):>LQ,Q QL:.@LQ alo> }l 43; O‘l‘ (Bianchi, 1984
Sy Jood a4 ;0B i iz 895 S g (e S Ao
Slacdlus § 8)ls (5uS w5 Hed ol 4o a5 sl calise
S S )0 g wleioe b e ln ]y a5l ol
Ol Sledisai gai 5 0y wlice Jladiay (Guge,sbl) gsSog, 455
Syge by o Gowe b ladiges 0l g 4355 g aillsog, jo Qi
Syzlpe Lol cde vy o Hlias (Amin et al., 2004) 5.5
ms gD Og>ge 6[.%;)5[&: J.wl; °)L€d L;Lkd")l’ Gb lkijbB)
Bl ol jgam o 1) (Glhesd Wl e Jreadss Jabd )0 aailsss,

2 el e Sy Sl oS 500 Jol S 53 Lo
Ol plod Gl 53T wlie plos syl esee sl
b 5 b @lin Sl relae 5 (B S5 @ gy (s
e g jlxe lope e Olime o5 150 b i galsz 5L
9>l G G0 paes Heal BN el oad S e B3
s YU Saad LI b VL yee s (sls sladisS @y gy Latd
39,5 oo ol 5231, 65 508 Jsb 5 omsls Seosd (515 slaaisS aSly
5 Coxex plie Gl Jdoay g Jlpo glaysis o g
A pl il Rl Gladid 05 5 s bl e slasls
Slegdge 5l (S wjs,el (Ganga and Pillia, 2000) ! sasa
aSs| O9% Sl sl Jaase Oo”—I Csddy 0920 ‘QL.'.)-!_‘ axllas ole
dyame Sl a4 o) S 39d o)l S R3S Gl e
B ol JL8n ad) 5 e 9 S Olies o Jols b (MSY) Il
Sedy jl Joe S ple abgye layell sl b g cules o
Hilsa ) ;50 2l .(Biswas, 1993) sl cowsay pl3d Sg8

995 aS olisls | 1f.y ©

Po(P) =9 ) Fe ) ig0, 5 ol colo slo ingsy 4 puii


https://doi.org/10.22034/jair.10.3.4
https://doi.org/10.22034/jair.10.3.4
http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

0 yid 9 olisly >

O35 (bl Pl sy 4y | v

by Jlwjer bl Jolgw 0 455 (nl e ol ol
oals plul (Parsamanesh et al., 2003) .| \Kee 5 el
4 5 (Mohammadi et al., 2005) ,5ea 5 (goome .ol
Ao ) liss Sl solaidl plale w3, slayiall (oo
(Hashemi et al., 20098 & b) l,ISen 5 odle cazsls )y jeio
5 ox>d bl 5 Comexr pls ane) o Sladlae iy
sy Plo ye 5 S pe g ol Glayielly el ae) )0 lasdllas
5o o e el Sldlas 5assls sl b jes Jolguw 4o
e 455 0, 3S 2Ll 5 e Syl 55, 2 2 slo Lo
(Al-Baz and Grove, 1995 ) 54,5 5 5L adllas 4 lg5 oo 55
5 Olex; 9 1ol 5 el tmel 9 jolla solag 5 lom ) aslllae
Rahman and ) sod5n slcl o wusS ool o oS

Wahab 2018; Halder and Amin 2005; Amin et al., 2004;
Heas slaol 4o g 5 ,lsil aslllas 5 (Rahman et al., 2000

5,5 o,Lsl (Panhwar and Liu 2013)

9 Sl 00 r:l:u‘ )5.\.‘5 5= J?‘}w 3O yge 4); 0).3.5:) mﬁ
30 a565 pl 0,33 5,50 40 (63935t Hleun (slools aSLl 4 a3 L
sloJoe 5l solatwl 56l 5 ol uyiws j0 olpl ogix slaol
a d‘...wo S ual).al.u sb)l..\a' Ared U~| o)...‘>o @Lv))‘ 6‘1) ol
).al.‘> axllao ‘e)..:-o U”‘ ‘519.‘5 Cordg pgas ) el le.éc.wb
b Shpde @20 s (a3l 5l (6)l0 po s Geend S L
Jd.n )| solawl la ‘Q‘)”‘ 5 e 6L¢s;j B oA duo By u’_ch
S ol L) &l 45— CMSY) Jlagl Jpame siSlam—spo
W r:l?u‘ | wl.’uo \))‘é 0?9 Lbo—‘ Oy 90 4O 605\-\?& ULC)UG|

(o) s (ol
-+

2l (Ghafle-Marmazi 1995) wles oln] calizee slopySe jo
e oladl o Conl Bl 5 g SIS I SO lsicas jeo
Of S 000s 3550 5 355 o0 gmme wip (ugill Jlges (slo S
5 a8 ol il e din esildl ddlaie ole,elS x> o
Al 0 g canl i ol il 50 lnl pee la i
ol )5.!444 sLQdJL’.>05) wbyb 9 ‘;}b 6L®u—| Coww & ;.»5).’>
o8 MITY sgas 0 WWAA Lo o pei dobe slaglinl jo a5gs
AVY g0 50 s ol oy APl il ol 5l 4 Canl 009
Sbesle Ll g (IFO, 2019) cal 009 yliwgs liwl jo o
ol olug jlo aindd Jlo oo b jee ol duo ol LS
ULAM}‘ ) uae..a}d.\ ),al Ui‘ aS Cewl ailo 6),»..?[9.“} u.,.mlf 9 03
6)‘0).30).@‘;’ w).o (\ J&w) ;(IFO, 2019) Sl éj.e(..m QLH.J)P
Sl pose a0 5l i plees aeo Gblie )3 4iS
YL Led Jlesl oasmoylas oS (Ahaz, 2011) col eogs (+10)
Ll L)] )JL‘>.> )| Q> )‘ U d)bfﬁﬂd 9 m; U"‘ Cosoz> g duo
SleMb| u,....u‘é 5 cj)LC scb'; Lf‘ )JL‘>O )‘ )l..bl; LS)‘OJ’."’)‘Q). S
Jo g oy @ LS (S5 A )b g (S slaasls ) S
Y 6‘,! L)‘)"“\"‘ QO; o5 BN u] Coroz g dwo u‘).a‘ Oy
2Bk ey chxr Bl (o pae lacl 5 ek,
4 (Ghanbarzadeh et al., 2021) sgei aalss S5 4555 !
‘),»J5| o Sgdme )L..M_) BT d.:; SS9y » 03 Pl}u‘ Sldlas k)‘)"‘
ao e Alis by £ ol calidilon) 59,0 (solaiS! aslllas
0as almil ¢yiiagy ailsog, J>lsw 4o (Ghafle-Marmazi 1995)

Ll 0als Cad a0 (1l 3l digy b AYYE-ITAA o Jlo jl bl ans 9o b ol pn! 9 ol 4o (T.ilisha) yeme Plo o wigy-) IS

G‘J’ Jbs yo a8 Olf)'.o,a 9 g ‘OL:M)'P OL:;MI aw VYA
St gz e bl aculre sl g 5 )9laer WlaidF 15 )6
obio bl Lags Bows joro ais (¥ JSE) wiad Jow o)l

B9l g0 dpo 1SS (solio (sla e SS w8 O jgar g S

L bg) g olge | ¥
S slaosls I absye slagilodae 5 adlllas cnl ploxl Cg
slo 5 5l as (T.ilisha) jeeo 4368 (Al YY) Gow SYeb
ool Cewday ol S lajls asgs o0 5 pslaaz allis) (2ly
STV el 5l aiss pl o gleosls Lol oslaiul wg


http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

Y| ... (Tenualosa ilisha Hamilton, 1822) ;gm0 o2l 6 yusd crdg oy
A~ T ol e il g -7 R G CI T
V-
P
X o---
=
3}
3 v
Y-
AR 4
g;*.v.*::‘_‘lxx_‘ 'm::".\' .
o < @ e ¥ 3 = 3 > @ r e 3 3 = @ A > =<
ECECEEEEZ22EEELEEEEEELE
Jles

AYAA GIVYS bl b oyl asir GboT 5 (T ilisha) jems Blo dmo sbosls loges —Y J5i

oealS doles 31 pel)ly g0 ol polde aiile (gly 0gd o logel
1350,5 oolazwl ¥ 5 ¥ ¥olas 3o (S) (g5lwse 55 gl 4 (d)

d=1-s5s

4p)
® o

&)‘0)-3%&’@ C)" g(MSY) )‘..\.:LJ LJ}.A?LA )AS|A> M U.Q}

Sl Jsame jiSlas o0gican 5 (Fusy) jlal Jeexe Sl

Jewsa Gl Jeaxe gSlas—oss Jao SeS 4 Bupsy)
(Zhou et al., 2017) o eolizwl £ 40 F &Yoleo

Msy ==

- 15y ="
.

® Bnsy =3
& Bray =3

—Olhl ganaib el T adls gly adsl ssgame SO
4ol @ az g5 b g (Froese et al., 2017) o b Colo 0 6ol
ad)S s hugie gpddlasl b gl plpea o a8
ghw byl Gl WS @il IV P Djgedr b
% 0B03) e (o 0395 e |03 Candg 5 55l 0 e
Jab Jgame jiSloo—owo by, a5 a4 (B/Busy) 1 Jw
4575 bl 6l (Palomares et al., 2018 o\ Jgaz) o solazul
R lLow 3R lle 5 Catch-CMSY &5, 5l bl slaulos 4
sl s Excel-2020 158ls 5 5l o eolanwl studio-1.1.446
Obsabsl alold g (glolos mlaw 50,5 colatul jloged ey

IRWAPLEJC SN ESIRIRWESRS VA RPIRY KA SVE S0 P ORS DO E9

—apo Joo 5l Sl az o blES (e g (g5l Joe plal g
Martell and ) oo oolazul (CMSY) b Jsaxe xSl
g Jaw (Jaw ol bl L(Froese, 2013; Froese et al., 2017

5 oobel 5 dpe g 0oy o bl Jow ol o a8 cunl jal
035y 45 Sl (al p ()8 5 95 00 8 () Cmaz ST 0,
sy B Ly (MSY) il Jsame iSlas suSolss
oo 3l Gl G So a4 azg bl 00l wps ool
oS @S ) Bun 455 Gl ead o8 s piyillasil g oot Cu
Joe I (o pdy BB e b e e (sbhosgaze 50 5 (3l b Jawgie
Syge 0533 (S2alS Jlod g 4528 S jlaly Jgame Slao-uee
Aot oo yine Sl sngin ol oolel p a5 955 o0 )8 eoli]
(MSY) jlasly Jpame yiSla sy Cupoe gz pe LS ez sl
@ @l ol (Haddon, 2018) sgi o blaiwl esgican; mals
P s M S e Syse (Sl pBY Consy S0
9 a8ly Fhe (Ml Cupie glaasliy (b o Wlgi e Az
a4 boee ol Jaame gSlac—aee Jow ab o)lal a5 4isSilen
Gl (Sio (i) (Sl DMl (B 5 s Gloj slags e
ool 0dgicuns ) o)ﬂﬁ Slp ) dolre 3ub (590000 g dwo 3l aS

«(Martell and Froese, 2013) w5’

— Bv  (LZBFY o ey
o) 5}.+1_5}+?’5}( " :]E Cy =

By Y+l aw Jlo j0 ouls o000 00giiam Byyy S
Sl i O K g Ty Jlo 10 0o Cy 0038 5638 0355 )

et g

5 5 b e 0p Codib g Comex Gl 0, £y
AiZd oddlin glas g o5lo gl 4 by e ol ja
o) S8 k 9 r }A‘)L{, 99 6‘)? QL&J?\ Lglhoosopu
w58 it oK slacir s B 5 LS o S ie
Glas o JSs lie ol 5 4y e Ygome "TK" slacis i

B/Bumsy yolio (wlwly Sbjsl Cox 0 s d Candy cmats 1y (Palomares et al., 2018) ¢y K02 g 5 5loglly tawgi oud &1yl (gussaiub -V Jguz

B/Bmsy 0y d Caridg
=y (Healthy) cudls ;o 5 ol
SRR (overfished) oo 5,1 yo 0 A 51 e
ARSI N (strongly overfished) sais (5,15 o o0 ol L&
Al (Collapse) (03,5 bgiw) aisy, 4,8



http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

0 yid 9 olislg >

O35 (b Bl Ry 4y | ¥

30 yumd (0055 Cam ) ojlail ralS a4y ie ol pl aS 59 YWAA L
ol b opBS pserse JLad 5 Ll ol w4 B YA Lo
S WA Sl ol ) jlaly Jpame 2T Gl daJle
(g ¥ JS) clodgr e lans 51 a8
e e @l elud 5 VYYEAYAA bl oy b
bl clovgy ity Sl Jgame Sl (e jlo)lpen aro
FB Jyame 2Slas olies (Joe 5l odel Covsty (el 1 5o bl
o FIVF g0 50 588 iz Slool )3 50 g5 lp cilo
bl ol b aS 0pd adsd g ol jLad o 4y as w09l o
Ao Gliee ool 4 oo AT o sl Jle o canl oolidl sl
oy B Jeame Slaz Glie 5l dpe Glime g Sl a3
Weo ly (S 0pS 092y pas oy el 00y a5 b
105 peS Jae 5l ead gl golee e g S plis o)lpen
AV 5l Qlaed Gl )3 a8 a5l awe Gl (n s 092
el 0363 05 Sl 50,8 55 So Gliee Canl pligr a9 (200
b oy e 0992) Siz sl 9eo Oliee Qliwzgh 5 Ol 30 s

el Lol B a5 cal onis cod (VYAR Lo

@Y
G5 Ml w e bl Lol slaasls st aculxe polie
(CMSY) Jlaul Jgame iSlas—owo Jao Lwgs (T, ilisha) jso
2 Obl dw ggomme 5 (B30 9 0 Ol slaglial sl
ool aan ,3 B/Busy (aslis jlade .l oud 03, ¥ Jgax
ool acubre Ve ) i FIFysy casls jlade o Ve 5l jieS
@5 ol o 48l 0 p2d Gl Candg saias i gedse
Jaz) wilioe Vb (goleo (5)La8 Cox 035 adly jo g Cunl jpiS
o> gl G dee b g vl G e S 50 S0 55 5 ()
51 Gt Qe 00gae o (F>Fusy) (overfishing and overfished)
g Al Ss) conl ad 518 Jlsges (Bi<Bwmsy) (overfished) o
O R L G
e Gz sl i il Jpame 281> goleo je g Sy
b Jpame SSlas esgicen; ol jl0pSd (b o3t
00635 6l 1) oS Jlewy Ll il Cundy opl 45 Cenl oS
“dre Joo (g Casl 005 o8, )5S gtz ool o 5o 4isS
Al Jlie 50 ould (G dee J5 51l Jeame iSTae
VWAY Jlo 5l oo aals &g, oamoylis «(MSY) Jlaul Jeame

A byl S @ () zds) ol ! S Lgl.bg.a‘i 39 ol duwo (T. ilisha) pyve sblo SNl 22> o bl b psls sl p odwl Cawddy poldo -Y Jguo

Wbl oo o 13 bl b as Ll (! AY/D g Y/B Sawo susadyLis 3l 50 3g2 90 4 0le) (CMSY) jluuly Jeamxo piSlas—duwso gy SoS

ol 9>

g

0B 32

oyl g gomo

e ls

OIOF (+10FA -VVIY)

/0 (YI¥Y -0Y)

VAN (VYA -YAIY)

VNS (YA - /YYR)

<IYQ (+/+YAY =+ /DAN)

V/E (/7Y VYY)

AYE (<[ AFA VYY)

SNEO K (+/41F9 -+ /YA¥F)

VY (/7Y VYY)

YAIY (YOIA -0F1%)
SIEYY (CIYYA -+ [2YY)

<EEF (/- FVP -+ /AYD)

SIYYY (SIYYY -+ /¥FA)

VEY (VY=Y F)

SNAE YA =IY-Y)

NN (/XYY -+ /0%)

YIFA (VY -YO/Y)

SIYYY (VY -Y[-8)

SNOF K (-] V8F - IYA0)

YIEA (VY -YO/Y)

YIAY Y[+ -¥/-A)
AR CIATNAERY IR D)

CIYEE (- AYY — [ SAD)
SJAOVA (+[-Y$N =+ /-3-9)

AYAAR QAR YNERSIN YA))

DATANCART YA 28}

S [-AVE (/- YYD -+ [13T)

YIVA (VEY =V V)

o AN (o1 5F0 -+ /YFF)

JSANK (1AVY -4/ a50)

YIVA (VEY =V V)

RAANCARARA VR
SIYYO (IYIY -+ /F40)

OIAY (+1#V7 -\Y)

IYE (YIPY -O/FY)

Yo OF-Ye)

ARG EEYAR Y]

SIYAT (/YN =+ [OAF)

VOV (+1VOR -V F/A)

</VAY (+/-AYY -V/AY)

SIVEY K (+/4V0) -+ /vaY)

VOV (+1VOR -V F/A)

Y (YVA-£)
SIEYO (/YVA -+ /PYA)

B) 0395

(MSY) sl Jpame yiSlas

Jyame Sl edgicen;
Bumsy), sl

Jyame S>3 Sy
Fmsy) sl

O0glm) A (b 035l
B/Bumsy) b Jpasms iSlas
709 Syear oleo oy Sy
FIFumsy) b Jpase iSlas

F) golo o 5 55

JUSOYS AW
FI(r/2) s\ pope &5

K) Joo o)l
) G122, 25 Sk



http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

... (Tenualosa ilisha Hamilton, 1822) ;gus blo 0 55 Curdy (cuw

|

A: Catch lisha B: Finding viable r- C: Analysis of viable -k
5 o 84 !
7o T ]
i< i Pe
é 3
g ~4 i
20 ;s 20 28 02 [ 0 3 6 on
D: Stock size E: Exploitation rate F: Equilibrium curve

—_—— T S
000 205 20 201 000 205 2010 2016 00 02 o4 05 08 10

Catch llisha Stock size

"1 /\A/\/\ -

—

Cetch (1000 tonnesiyear)
4
B/Bmsy
0

T T T T = T T
2000 2005 2010 2015 2000 2005 2010 2015
Exploitation
;ﬁ;
£ £ = S —
" o :

2000 2008 2010 2015 0 1 2 3 4

F/Fysy

LN [ (Wl

0.0 0.5 1.0 1.5 2.0

B /Busy

a

CMSY prior & posterior distributions for ilisha
o FPR=03

2 % & w W w 2 4 & 8 w u

¥ (1000 tonnes) HISY (1000 toanesiyear)

ANV o j ol !l stgi G 5o (T, ilisha) jeme bl gl (CMSY) ol Jpame yiSTas— s Jow & bt po gl ~F S5

995 (e Joe ! O3S osiz Gl jo j5mo 4igS 550 o
g oolatwl 4gF (pl 0 B8 Comdy el Sy Cadlyl oo 45 0y
3 sgme 655 0B Camdg 9yl plaiess aalllas ol o il
oo nl SeSayad eslinul Il Jpame fSlasmosse Jue
03g3Cuns; (MSY) Il Jgame 2S1a aloxr 5l oo slayel )l
Jyame 2SI oo s 5 Sye 9 Busy) Jluk Jyame ST
oS Cupde Sl @z ye B 0 Fee Olorear o5 (Fusy) b
O303) lagi ol ild 1K slacis o 5 eie olul it
as Lxil 5l (Froese et al., 2017) wgd oo 03 (ueds o), Sige

ool a¥sie so Cozilez 4 Glied az e L cosle
Wells ) cd,5 )l s byl g ) el 57 ale o pise G lgi o
Slp gz ye dbii SO lgieas el MSY @and Jones, 2001
oasaizlis Olegdge oy yige 5l (S g 998 o0 oolainl pl>d L)
oy Ygons 5 53k Cundy wilios @olio Cypie sl
(Costello and Ovando, 2019) s5& oo i,155 B/Bugy a>ls
Joe Lasgs BiBsy asls (sl oot arslns e caslllas ol o
e ke g /v 5l 2aS oS stz glacl )0 j5me 455 (6l
Sl gadge cpl a5 0g Ve 5l iy FlFugy (el glp oad

S Sz g ey | F
1w piwd 50 Sledlbl 4y atsly (3T 4555 SO pBS 5l e S )
Loyl 0550 50 ol wledlbl as™ (6 >3 b bLa,l o abl o ais8
shls as pB3 bl eaory slaJow 3l eslaiul Sl w)ls 542
Sylp 50 wbdae iz o)l dezg e egiie ool mlis
Q) olswd 5 g £ e it Blaal 4y oliws 0 33 Cuxsg
3l 0550 50 aiied due Glgl cudlo LB Jaaxe yiSTos
Sloolainl g witind Goyiws ;0 S glaosls (ol o ale plsd
05 Olews wjlo 5ls 0,33 5l mel> el 4 a5 odzey sla o

O Gly s 60,lge i ,o (Walters et al., 2006) il o
98 ooliinl (Joe 5l il (o poe gz o LS 5l (6500 2000
3479 (83900 Sledbl Ll 5,90 ;0 a5 Canl B3 ogase oS
RO TV S [ R TV ING EV SR
ol 5l olez adaw jo i Slalllas .ol (CMSY) [l Joame
Ben-Hasan ) wlosges oolatw! calisee 353 (g5l Jow cyz g,

et al., 2019; Ye and Valbo-Jargensen, 2012; Maccall and
Slallas ol 4o 4o (Dick, 2011; Haghi Vayghan et al., 2021

SadisS 3550 13 SOl 3gaS a5 Lal b o a5 Cenl oud 0STh
Ol il Jpame Slas—aro Joe )s 052y (o 9)50
Sl 5508 45 az g5 b 0gd oolaiwl wilgs o oS sl Joe oy i


http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

00l i 9 olisly >

&) (Ll gl iaghy 4 pi5 | #

S B e (plo dlez Sl 2lee Gloaiss ol luly Jyaxe
5 Ol 6oby s sl Soumy atwe) (ol ;o 5 5 el g
Pillia et ) sgei coliiwl casbin slo Jow 51 o] Cpass Cqa s
ciloy BB Jpame jSlas ol ol> adlas o .(al., 2000
J..\.c )| oolauw! la )5...5 L= LSL“"’T 90 g :U; 6‘).3 )‘AJL
aS ab dy90 o e FIVE sgam o0 lul Jpame piSTas—ass
oolidl Glasl s Jlw (p) (b aS 0,53 adss g ol awe Jlid Lo
03w 3 S Gl ol 4 B AVl e sl ey el
FeS b csloy BB Jaame iSlas ol 5l dwe liwe 9 conl
5 &g ol aalol 5l 6,8 el> s AT ww, e eyl 0oy
AByle jomo aigS 3l s Sl 0p3d (gl Li> Cg iz e
0585 Sygo 0m>d (55l cg oY liladl g

O Sz (el Lo e Eon 0 e sl 5l S
T S e B L P e
033 (6l Cond ) el MWD a0 LIS slo ol s St
WS o a1 Lawgio 1alS &5 a5 0l 03 Craed ¢ /0 gm0 4isS
sl as labs 5l oleaiss (Palomares and Froese, 2017)
Gabriel and ) sas o plis 1) ole plB3d o 5 eis Lials
Cod ailel o Come 0393l 9 (5,10 00 & (Mace, 1999
G E5 4B 50 5 45 15 Comer T u; lagy 3B
Silwdoleie (cnlpls (Zhou et al., 2016) was a5 |, Busy/K
Ao (Ghed Glpse lawg ol preal (lyiea) s
ales ol XS o0 )15 A9, dre 220

09h 4z g ol 4 (Sl 45 plB3 Cy pie Cou )3 e A5
u.a).n)uo M])ﬁ L |B..\5 L)'“J5| Leru e).._>o M@s \))9")) &S Cowl U"‘
s Il 9 50 Co e (2l A0S Cardg et g Sunl
,o (Dowling et al., 2015) S o5 Cailon o> b g Silos |
Cubloy Uy eilsd malats 5 halojl aiesls 38ge Sy pae wae
Ao Co e ).gb pedle L33 o pae o iz en (Bt al, 2016
5 GASTn 5 eldl S 5 aeme Jolse 5i3b 4 4255 (ol
Haghl ) w‘ W‘ ;’L’> )Luu.\ @ r .))9.4 t-\.aﬁf Oliou) W.LS
Vayghan et al.,2021; Lee et al, 2020; Vayghan et
Jelse @ dzgil b jeeo ole 0,33 L LLS, e @l 2020
5 ek Glelins o ol pog miiesl 5 saz aaSuag
ok 5 Bl ol 0p3d adlllas ol (S el Ll
PSP s e B Wl e Ceny bl Ol
gme S Ol @ a0 il Sy i
sl asls oyl o w3 5l cblis g lale oy

Epees sl o g0 2o 0,3 dalllas (nl jo (ggeme yo
Al 2, CMSY) [l Jeame pSlas—oue Jow SaS 4 ol

a2 g0 (LS 5 Casl 5525 gtz lac] ;0 4 cnl Gl Camdg
» )A§A J.o‘}(: )‘ wyla )LMM.) 4.:; LJ"“ O)Db S99y y e )Lmﬁ as
0yd 5l il g g do e Ay (lgE o0 0,33 S ogy JLid Cow
e 0pBd A pwius g Salejl g sl p o5 ase Jalse
2 ,9a5 Sk (Mateus and Estupifian, 2002) s, o Lol «cusl
5 il sladiel 5,90 y0 hadd w3l i (5,00 a5 0g oyl
B &by sl Gl o Ll asdl e gl YU cwd (glle
In 2B Gl 5 0uSe I ale ABIS i g Conex
e g S dgpe e L AU 2l sl slaale
some ole atile Ll ell Koo 5l g)lope e 4 5L S0 (s5m
iz a4 ol sloped Glagdale b e oS Ol 4 &S
sleisu jo 4sS ol ol Jlo jo ol ools (il38l 1) s 65 o
s Sl (glyls pliwjed Ll o egatdr 5,545 o
Sl aaze bcwl lojs5 s BB cagos 3l 5 Ll
Sy SresS s Fedds lp g Sl 2l 5 Ko aiS
sl js ol el plo 4wy oo dlee e 3l oo il
ol gladilzog) odgazme o pgazd Joe bl Ko6S
(eogicens) oslail als 4 joxie ggoge (pl 0o o pliwje>
ol ds Gl o reddy g Sl 00l j9lS j0 &eS opl 0
oobaly g canlools las 1) (gol rals ansds sla Jlu (b asgs
oylgad o sl (B 033 0ezg pas fdoay (Juw Slawle
) L)...blf U"‘ ] 03 10 )1 )....oS Lg.)lfp 09 5)4 Q‘)‘“A
o 00 ool Jow ob;)l awgs addllae (ol 5l edel Cewdy s
ol YA BOAYAY GlaJle b €565 ol dpo 2alS &g,
Jlo 510,33 (eogicens ) ol Lials a4y e jol ol 457 0iS o
Lol ol b oS s Sgmee (Lid & dazgil .l sad VYA
IS L MW Slam glaJle )3 b Jgame 2Sla> ol
e 22 cazr Foe lael, Sl (ool oo age gl
Gl g solee cld (e 285 w)lopo e E5 9 S0 po e
Ol B Conl (golio asgomme 4y (599,9 (2l (g o joe
.Jennings et al., 2009) s4e5 S 1) apo s ol (a5
Jad shls 5 osdoe plnl A>pe wiz o 5o (ol SRS
Sloye b cutgmo)l 3l conl (Kan a5 cnl Goe GYsb (53,050
sledilsog, a4 ole ol 55,5 (Hussain et al., 1991) oess Jobo
@ osnh g 5l catgusyl o plisjss pliel wig)l g sedieg
O Saslinm b o] Ozl e Jsb 50 (s Ojse
o Lil i, a5 4is¥ \lea 5 (Ghafle-Marmazi 1995) aub o aslo!
aS 05 g i ol lalpl lhug S pl deo cdes Wb
Cro & &S o alSin 4y g 0 o ooliiul K5 sl g5 5l Logos
olie (hpde sl sl gy ool S adlse BT leailsog,
D5 odwdonil Joo sylojle lawg iss pl aeo S Cys
G ols 0,58 5l cawyo g p3¥ Oledbl ol caigs <o pow sl y
Al s (Jy g B 1) 0¥ (oo slaylSal, ol


http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

v

... (Tenualosa ilisha Hamilton, 1822) ;gm0 o2l 6 yusd crdg oy

Dowling N.A., Dichmont C.M., Haddon M., Smith D.C.,
Smith A.D.M., Sainsbury K. 2015. Guidelines for
developing formal harvest strategies for data-poor
species and fisheries. Fisheries Research, 171: 130-
140 https://www.FAO.org.

Fischer W., Bianchi G. 1984. FAO species identification
sheets for fishery purposes: Western Indian Ocean
(Fishing Area 51). v. 1: Introductory material. Bony
fishes, families: Acanthuridae to Clupeidae. -v. 2:
Bony fishes, families: Congiopodidae to Lophotidae.
-v. 3: families: Lutjanidae to Scaridae. -v. 4:
families: Scatophagidae to Trichiuridae. -v. 5: Bony
fishes, families: Triglidae to Zeidae. Chimaeras.
Sharks. Lobsters. Shrimps and prawns. Sea turtles. v.
6: Alphabetical index of scientific names and
vernacular names.

Froese R., Demirel N., Coro G., Kleisner K.M., Winker
H. 2017. Estimating fisheries reference points from
catch and resilience. Fish and Fisheries, 18(3); 506—
526.

Gabriel W.L., Mace P.M. 1999. A review of biological
reference points in the context of the precautionary
approach. Proceedings of the 5" National NMFS
Stock Assessment Workshop: Providing Scientific
Advice to Implement the Precautionary Approach
under the Magnuson-Stevens Fishery Conservation
and Management Act. NOAA Tech Memo NMFS-
F/SPO-40: 34-45.

Ganga U., Pillia N. 2000. Field identification of
scombroids from indian sea. Ln. Pillai, N.G.K,,
Menon, N.G., Pillai, P.P., and Ganga, U., (Eds.)
Management Scombroids Fisheries. Central Marine
Fishery Research Institute, Kochine, 1-13.

Ghanbarzadeh M., Ben-Hasan A., Salarpouri A., Walters
C., Kamrani E., Ranjbar M.Sh. 2021. Coping with
steep exploitation rates in an open access
fishery. Ocean and Coastal Management 201: 485-
4809.

Ghafle-Marmazi J. 1995. Biological study of Hilsa Shad
(Tenualosa ilisha). Khuzestan Fisheries Research
Center. Final report. Ahvaz. 212 p.

Haddon M. 2018. Modelling and quantitative methods in
fisheries. London, New York: CRC Press.

Hadler G.C., Amin S.M.N. 2005. Population dynamic of
male and female Hilsa Shad (Tenualosa ilisha) of
Bangladesh. Pakistan Journal of Biological Sciences,
8(2):307-313.

Haghi Vayghan A., Hashemi S.A., Kaymaram F. 2021.
Estimation of fisheries reference points for Longtail
tuna (Thunnus tonggol) in the lranian southern
waters (Persian Gulf and Oman Sea). Iranian Journal
of Fisheries Sciences, 20(3): 678-693.

Haghi Vayghan A. 2021. Distribution Modeling of Bigeye
Tuna (Thunnus obesus Lowe, 1839), Using Satellite
Derived Environmental Variables in Indian Ocean.
Iranian Journal of Applied Ecology. 9 (4) :1-14.

Hashemi S.A.R., Mohammadi Gh.H., Eskandary Gh.R.,
Kashi M.T., 2009. Population dynamics and stock
assessment of Hilsa Shad, Tenalosa ilisha in
Khuzestan province coast. Journal of Fisheries. 3
(4). 11-20.

I dels mls 4 axgl oS astie 0,58 S9iS Cuxdg g
Lngg_)] 90 Hgme (5‘°L° o)..>o ‘B/BMSY @M = alass u....q;u
HB Jeame jiSlas ol sl YU goloo [lid Cov )aiS o5
ol dwo Lid Lo a5 ad 0,90 5 o5 e FIVF S0 0 culs
A sl b [l oolidl Glast b Jlw cpl (b a5 053 ads 4
3 awe e g Gl odiw i dio Gl (pl 4 oKoee YY)
pas Juday el 00gr yiaS Jlasly clilsy BB Jeame yiSlas i
S o Gl o3 0355y (iolS) Spo 1y (BB 0, 352
L)J)w MLLSQ N )‘ J-a..QS J».\.a )| 03D C‘)Ml Ls»)l.».«a o9
Obwjs3 Ll 55 (Ao 20,3 AV Sl A 38 (nl 5l ave (e
aslie 20 e ol pul fabge pl 4 azgi b aS 09l o plodl
Gy dwe lajgze g goloo M o iiugase Jlasl a0 (4l
5 90,5 35 yein adhaie cpl o il [ERVS @ golus sla gl
5 bl Cuo )8 0,53 U gl GiBgie a3sS (5l do a5 090 o 4oy
hid 5 6 p155 obj)l slahsy (IS pebar wles o Ty s5lasl
2B 2byl sl CBge sl wigd oo adgs de slaosls aly
Jol SO Glgreay oS adhais 10 golio Cundy S0 gz g wiil e
SaS @ S Sldllas sl sl (S Co e sl pie
Jie) g9 ool milio slils a5 bbbl LB o5, sl Joe

Dg plodil it (g b (Job oS 55 slosls

10508 9 S5 | O

Sz dpag)l oSl 5y9nsil 5 Lasyl eaStmghy 5l alewsiyas
Sz olpl s pljle solo 5 so s 5l b cole>
2335 o 6 Kwlow Laosls (paels

OB S 95 S g Sl Sy

a.haghi@urmia.ac.ir ol i e
mehrna.ghanbarzadeh@gmail.com 100l5,:38 5 00
REFERENCES
Ahaz |. 2011. Population Dynamics and Stock

Assessment of Hilsa Shad, Tenualosa ilisha in Iran
(Khuzestan Province). Journal of Fisheries and
Aquatic Science, 6 (2): 151-160.

Al-Baz A.F., Grove D.J., 1995. Population biology of
sobour Tenualosa ilisha (Hamilton-Buchanan) in
Kuwait. Asian Fisheries Science, 8 (3-4): 239- 254.

Amin S.M.N., Rahman M.A., Hadler G.C., Mazid M.A,,
Milton D.A., Blaber S.J.M. 2004. Stock assessment
and Management of Tenualosa ilisha in Bangladesh.
Asia Fisheries Science, 17 (1/2): 50-60.

Ben-Hasan A., Walters C., Christensen V., Poorten B.V.,
Rajab, S., Al-Husaini, M., and Al-Foudari, H., 2019.
Predicting changes in mean length with an
age-structured stock assessment model. Natural
Resource Modeling, e218.

Biswas S.P. 1993. Manual of methods in fish biology.
Asian Publishers. Pvt. Ltd. 157 p.

Costello C., Ovando D. 2019. Status, institutions, and
prospects for global capture fisheries. Annual
Review of Environment and Resources, 44: 177-200.


https://www.annualreviews.org/journal/energy
https://www.annualreviews.org/journal/energy
http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

00l i g lisly >

&) (Ll gl iaghy 4 pi5 | A

Hashemi S A R., Mohammadi G., Eskandary G., 2009.
Growth and Mortality Parameters of Hilsa shad,
Tenalosa ilisha in Khuzestan Province Coast.
Journal of Marin Biology. 1 (3) :64-76.

Hussain S., Al-Mukhtar M., Al-Daham N. 1991
Preliminary investigation on fisheries and some
biological aspects of sbour, Hilsa ilisha from Shatt
al-arab River. Iraq. Basrah Journal of Agricultural
Sciences, 4(1&2): 141-51.

IFO 2019. Fisheries statistics yearbook from 1997-2019.
Iranian Fisheries Organization, Tehran, Planning and
Budget Office, 64 p. (In Persian).

Jennings S., Kaiser M., Reynolds J.D. 2009. Marine

fisheries ecology. John Wiley & Sons. 242p.

Lee M.A., Weng J.S., Lan K.W., Vayghan A.H., Wang
Y.C., Chan J.W. 2020. Empirical habitat suitability
model for immature albacore tuna in the North Pacific
Ocean obtained using multisatellite remote sensing
data. International Journal of Remote Sensing, 41(15):
5819-5837.

Maccall A.D., Dick E.J. 2011. Depletion-Based Stock
Reduction Analysis: A catch-based method for
determining sustainable yield for data-poor fish
stocks. Journal of Fisheries Research, 110: 331-341.

Martell S., Froese R. 2013. A simple method for
estimating MSY from catch and resilience. Fish and
Fisheries, 14(4): 504-514.

Mateus L.D.F., Estupifian G.M.B. 2002. Fish stock
assessment of piraputanga Brycon microlepis in the
Cuiaba River basin, Pantanal of Mato Grosso,
Brazil. Brazilian Journal of Biology, 62(1): 165-170.

Mohammadi Gh., Gholami R., Alavi A., Maghamesi S.,
Owfipour M., 2005. Investigation of some aquatic
characteristics (Silver pomfret, croaker, Argyrosomus,
mackerel, Hilsa Shad, Javelingrunter) in Persian Gulf
waters. Iran Fisheries Research Institute, Ahvaz. Final
project report. 124 p.

Palomares M.L.D., Froese R. 2017. Training on the use of
CMSY for the assessment of fish stocks in data-poor
environments. Workshop Report Submitted to the GIZ
by Quantitative Aquatics, Inc. Q-Quatics Technical
Report, 2: 58.

Palomares M.L.D., Froese R., Derrick B., Noel S.-L., Tsui
G., Woroniak J., Pauly D. 2018. A preliminary global
assessment of the status of exploited marine fish and
invertebrate populations, in A Report Prepared by the
Sea Around Us for OCEANA, (Washington, DC:
OCEANA). 60 p.

Panhwar, S.K., and Liu, Q., 2013. Population statistics of
the migratory hilsa shad, Tenualosa ilisha, in Sindh,
Pakistan. Journal of Applied Ichthyology, 29(5): 1091-
1096.

Parsamanesh A., Shalbaf M., Eskandari Gh., Kashi M.
2003. Investigation of aquatic reserves in Khuzestan
province. Iran Fisheries Research Institute. Final
report; Ahvaz. 69 pp.

Pilli, P., Pillia N., Muthian C., Yohannan T., Mohamad
kasiam H., Gopakumar G. 2000. Stock assessment of
castal tuna in the Indian sea. In: Pillai, N.G.K,,
Menon, N.G., Pillai, P.P.,, and Ganga, U., (Eds.).

Management Scombroids Fisheries, Central Marine
Fishery Research Institute, Kochin. pp: 125-130.

Punt A.E., Butterworth D.S., de Moor C.L., De Oliveira
JAA., Haddon M. 2016. Management strategy
evaluation: best practices. Fish and Fisheries 17(2):
303-334.

Rahman M.A., SM N.A., Haidar G.C., Mazij M.A. 2000.
Population Dynamics of Tenualosa ilisha of
Bangladesh Water. Pakistan Journal of Biological
Sciences, 3(4): 564-567.

Rahman M.J.,, Wahab M.A, Amin S.N.M,
Nahiduzzaman M., Romano N. 2018. Catch trend and
stock assessment of Hilsa Tenualosa ilisha using
digital image measured length-frequency data. Marine
and Coastal Fisheries, 10(4): 386-401.

Vayghan A. H., Lee M. A., Weng J. S., Mondal S., Lin C.
T., & Wang, Y. C. 2020. Multisatellite-based feeding
habitat suitability modeling of Albacore Tuna in the
Southern Atlantic Ocean. Remote Sensing, 12(16):
2515.

Walters C. J., Martell S.J., Korman J. 2006. A stochastic
approach to stock reduction analysis. Canadian
Journal of Fisheries and Aquatic Sciences, 63: 212-
223.

Wells B.K., Jones C.M. 2001. Yield-Per-Recruit analysis
for black drum, Pogonias cromis, along the East coast
of the United States and management strategies for
Chesapeake Bay. Fishery Bulletine, 328-337.

Ye Y., Valbo-Jgrgensenb J. 2012. Effects of IUU fishing
and stock enhancement on and restoration strategies
for the stellate sturgeon fishery in the Caspian Sea.
Fisheries Research, 131-133: 21-29.

Zhou S., Chen Z., Dichmont C.M., Ellis A.N., Haddon
M., Punt A.E., Smith A.D.M., Smith D.C., Ye Y.
2016. Catch-based methods for data-poor fisheries.
Report to FAO. CSIRO, Brisbane, Australia.

Zhou S., Punt A.E., Ye Y., Ellis N., Dichmont C.M.,
Haddon M., Smith D.C., Smith A.D. 2017. Estimating
stock depletion level from patterns of catch history.
Fish and Fisheries, 18(4): 742-751.

:lio oyl 4y olowl g

e Bl 0pBS Suxdy ey AT e eslpd e plaly s
a8 olpl e slol s (Tenualosa ilisha Hamilton, 1822)
A-4 () (s )8 eobed ol s iegh
https://doi.org/10.22034/jair.10.3.4

Haghi Vayghan A., Ghanbarzadeh M. 2022. Investigation of
Stock Status of Hilsa shad (Tenualosa ilisha Hamilton, 1822)
in the Southern Waters of Iran. Journal of Applied
Ichthyological Research, 10(3): 1-9.
https://doi.org/10.22034/jair.10.3.4



https://doi.org/10.22034/jair.10.3.4
https://doi.org/10.22034/jair.10.3.4
http://dx.doi.org/10.22034/jair.10.3.4
http://jair.gonbad.ac.ir/article-1-811-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.10.3.4 ]

... (Tenualosa ilisha Hamilton, 1822) ;gm0 o2l 6 yusd crdg oy

Investigation of Stock Status of Hilsa shad (Tenualosa ilisha Hamilton, 1822) in the Southern Waters of

Iran

Ali Haghi Vayghan®", Mehrnaz Ghanbarzadeh?

! Dept. of Ecology and Aquatic stocks management, Artemia and Aquaculture Research Institute, Urmia University, Urmia, Iran.
2 Dept. of Natural Resources and Environmental Engineering, School of Agriculture, Shiraz University, Shiraz, Fars, Iran.

Type:
Original Research Paper

https://doi.org/10.22034/jair.10.3.4

Paper History:

Received: 02-03-2022
Accepted: 15-08- 2022

Corresponding author:

Haghi Vayghan A. Dept. of Ecology and
Aquatic stocks management, Artemia and

Aquaculture Research Institute,
University, Urmia, Iran.

Email: a.haghi@urmia.ac.ir

Urmia

Abstract

Hilsa shad (Tenualosa ilisha Hamilton, 1822) is a migratory fish and as one of the
most important species in the southern parts of Iran, so that during the last decade, the
amount of its catch has fluctuated a lot. Due to the limited data available on the stock
of this species in southern waters, it is not possible to use models based on
complementary data to assess its stock. In the present study, to determine the stock
status of Hilsa shad in southern waters, the catch-maximum sustainable yield (CMSY)
model was used. Catch data from1997 to 2019 were collected and entered into the
model to calculate fisheries reference points. The value for B/Bysy by the model was
estimated to be less than 1.0 and the value of F/Fysy was more than 1.0, which
indicates the critical situation of this species in the southern waters of Iran and that the
stock is under fishing pressure. Based on the obtained fisheries reference points, the
MSY was estimated as 4,360 Mt which due to high fishing pressure and depletion of
stock that has occurred during these years, in the years after 2012, has never reached to
this amount of catch and, the amount of catch has been less than the MSY. Considering
that more than 92 percent of the catch of this species is done in the waters of
Khuzestan province, so the management strategies for applying restrictions in the
fishing effort and fishing licenses for traditional fishing vessels should be mainly
concentrated in this area and it is recommended to stop fishing of this species so that
the stock could find the opportunity to rebuild.

Keywords: Tenualosa ilisha, Fisheries Reference Points, Catch-Maximum Sustainable
Yield model, Fisheries Management, Persian Gulf
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