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ARTICLE INFO ABSTRACT

EEL I RET [ Mo G The Aras Dam Reservoir is the largest reservoir in northwest Iran, hosting

important commercial and non-commercial fish species. The Asp (Leuciscus aspius) is one of the key
commercial species inhabit in this lake. In recent years, clear signs of overexploitation of this species have
been observed in the Aras Dam Reservoir, with its catch significantly declining over the past decade. The
objective of this study was to determine the catch limit and assess the stock status of Asp in the Aras Dam
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Reservoir.
Kevwords: WS40 BH This study was conducted using catch data from 2013 to 2022 and employed the latest Catch-
4 ! : MSY (CMSY**) model alongside biometric sampling during the 2023 fishing season to determine the catch
Asp fish limit and assess the stock status of Asp in the Aras Dam reservoir.
Stock management
Stock modeling m According to the model results, both reference point B/Busy and F/Fusy were estimated to be below
lllegal fishing 1.0, indicating poor stock status and high fishing pressure on this species. The maximum sustainable yield

(MSY) for Asp was estimated at 1.92 tons. Until 2016, the catch exceeded the MSY significantly, leading to a

inable fisheri o ) . - ;
Sustainable fisheries decline in the biomass in subsequent years and a resulting catch below the optimum level. The Kobe plot

Aras Dam further demonstrates that overfishing has pushed most of the stock into the overfished region, signaling a
critical condition for the species.

. ) The modeling results of this study emphasize the necessity for management of fishing and

Corresponding author: illegal fishing activities, adherence to the allowable annual harvest limit, implementation of stock
management policies, and protection of nursery areas in the Aras Dam Reservoir. These recommendations

P4 a.haghi@urmia.ac.ir are made for the provincial executive authorities to ensure sustainable fisheries of Asp in the Aras Dam
reservoir.

Doi: 10.52547/joc.16.62.5

ORID: 0000-0002-0265-7319

Q@

NUMBER OF TABLES NUMBER OF FIGURES NUMBER OF REFERENCES
1 4 36



file:///E:/Urmia%20Uni/Research%20Plan/Aras%20Dam%20Stock%20status/گزارش%20نهایی%20طرح%20ذخایر%20ارس/Manuscript/Cyprinus%20carpio/Applied%20Ecology/a.haghi@urmia.ac.ir
https://orcid.org/0009-0007-2652-7707
https://orcid.org/0009-0007-2652-7707

A.,haghii. Coauthor et al. Was g ylirly i Ao

oyl s a4zl 0 4o (Leuciscus aspius Linnaeus, 1785) b 2l pbd Candg addle

Vo ew g T .
00/jpid jlipgo & yli)y > A
) oy cdag ] ol i 5y5, 530 5 Loy T 0aSCig sy ool B3 o o 5 (558557 09,5

Ol ey B 5l o5l olails o 55, 9LiS oSt ey oo g ol molio cwdigo 0g 5"

ol

Slale GlaaisS a5 cul ! e Jlomd sw coiu 4zl op 585 eyl dw axb o FEIREIRY Aol
&)l e sloaisS 5| S (Leuciscus aspius) ile 43sS oS o S o] 40 (cote 5l put 5 (5,8
azl,ye 0 S cpl pBd lag, o cbley sl pasie sboalas 3l g Jls o oS caslazl s ol Sl
ol 3l Bas sl aBl Lials ad a4 ats i3S Jlo 0o b o deo Gliee 4 5k 355 0 iz 40 ()l s

el 03 w)lwd.?.l.g_)é que L_,,_CbL: o;:}& W9 w)ﬁjwbﬂu_ﬁjuwﬁx" axllas

Ao 5l e s 6,50 9 VE Y JIYAY sla Jls owo slaosls jl ooliiw | L aslllas oyl HEYEH

5 3 EIOBANE) S S 3 - 9

b pend g VPV golo Jlu b s ol jon 4 (CMSY™) (Il Jsams jiSTas—o, o
C,d)id.: ‘nbuluu)luoh)owuu’_auo)oowsw)fjwa

JSila a5 0s 003 eV 5l 2eS F/Fmsy g B/BMmsy (asli g o lade ¢ Jow @L:J:qpy‘b
A1 e s YL @68 ol p533 (g9, awo L s aS aas oo las g Cew | 468 ol o Lol Cons g
Jsa e 55T 51 s Ty lpae VTR0 Jlo b a8 0 9510 o5 VAY @5 ol cglyy s fo s b5 Jpe o
0395 Comzj oy slo Jlo ;3 0233 3)ls o jLaS 5 (4295 (nl A )0 45 Sawlodg St Sl S0l
Kobe jloges .l 00g) 1108 L digs Glimo 5l 5 0,033 5l il e )] &5 @ g adly jzalS 0053
Ol S 039050 40 0 253 0dee Caownd U el 0us Gl a3g8 ol 5l a5l s do a5 Cnl ) KL 5

ol 4365 Sl Caxdg cdims lis aSs 8 5w

Qi 4 4> g5 Gl (Goleo g do Co paw pgy dllas ()l il oe 5l ol sla ez
2Bole blio 5l cblis 5 0,53 (55, » (o poe iwlaw 65,0 @Sl sly jloee Al cils
led oo aogi Gl ol lpae a1 (o)l aw cuag 4zl o

Alio wledMb|

VE-FIBNE il o )b
VEFIVID. i gl g b
VESIPN0. o pdy b

igoals o 3lg
Sl 2l
FEIERNLNPURYS
S gldas
e d S
BEVITRRATI-

L}u)|d.~u

Jois ouiny *
< a.haghi@urmia.ac.ir

Doi: 10.52547/joc.16.62.5

ORID: 0000-0002-0265-7319

(ta)]


file:///E:/Urmia%20Uni/Research%20Plan/Aras%20Dam%20Stock%20status/گزارش%20نهایی%20طرح%20ذخایر%20ارس/Manuscript/Cyprinus%20carpio/Applied%20Ecology/a.haghi@urmia.ac.ir
https://orcid.org/0009-0007-2652-7707
https://orcid.org/0009-0007-2652-7707

JOC. (16)(62): 60-70, summer, 2025

Vet Sl bl fad o ylos) Vol ol pusilid]

Mk Jgame Sl o3gicen; (MSY) Jlal Jyame 2STa> alex
Olgie @ aS ¢ (Fmsy) Jluly Jeame iSlas goleo e 9 S e 9 (Bmsy)
00) Gmed Wb Zupde lp Mt mze LB (neee
Copde p Fhe g pre g il (b ez e bl Y ) wisd
O o) ook Qe 0 (G R385l (6ol (sl g 0092 (SO
Sl gl o pS Condg 5 )l n o Olie 5 4R8I S92y (LS

Dy a] el suile
ol s lsn ot 9 s emelsys slatdl anwgs Lol slal 51 (So
Slwslaibinl pac g soleo jLis ailawlie Lol [V Flwl SO b3
Wi g odd plBd Cupde G9)p Sl Sllug crge laasll
Slaobs; x5 b lgiss el D 0lasles o laizrgo 1, (e
O |y Y (S e Sl ( S @2 po LS (sl S w02
BV N Flages S > (OLd jeme panwsST Cunde Sz 9
e 4355 pB3 Condg gy b a5 05 (nf polo adlllas Sl Bom g ]
SN i (D gz pe LB (el e )l s Sy 4zl o o
By adi b wles &l Ml Gl pae 4y 43S (ol plBS o pae Cg |,

Qb g8 cpl plBd g5leil g copoe sl

DRI 99

axlllane 5 590 il .)

Oyl bl o oyl s ity 4zl lacsl o addllas o 50 adlais
G s T s 5 Jla a9 VAN (e 9 o5 030
O USE) oyls 8

PN

ol

PI00N

IWN

A0

asearon

28 Ol Ll 33 )l s a2l ys LSl e Candge ) SIS

Lools g5lwoslel g angs .Y

VE BYAY Gl o 5l andS Jlo Ve a4 by e e dus slaosls
o Ol il s )l a2ty azle sl ik b

*Y)

doddo

cety glaazlys Glnl B ol e (riceeal b s G et 5l S
gle )l (S s Sy sladzlyo (b Cope Yl It s
deo @l Jnsl « gliael)s glaaca Jds 4 5 009 2Tg i mie
S ol we s 4zl s antboe Sueal w2y 55 (e
Foom olnl o Jbd po an ety esran laazl s (55
o crieshS Y s b ezl ool ool Ll ol gid (5 ieshS
b VRO oglS VFO 0ga Solus g yoslS cuin laugine
4zl ) (nl walos oS e (yselee VYO (T S o 5 03505 Jli]
Ol jo oo &l iSTas g oads ably L)oo 51 e VY- glisf 5o
ol Ll a0 Vo U e ,0 &390 JBlas g o Kl a0 F- U
a5 Seol o Slge 51 L azl s (e Ol il oad o Sao
25 Stk Slogrge eSOl im ol (5 0555 SIS e
5 g S 519 05500565 (093 CueS g g9 5l o lale cules
oot olols slaaisS axbyo ol o [V N ol ses ol (6 Kenle
B )it g )l atwd g0 50 1 L] Bl ge 45 WS o
Sl olpl 5o obabe,esS solgls 51 Leuciscus i olabe LYol
lagyT oy yo a5 [¥] ssl o L vorax o L. latus L.aspius 43 4w
Jolis o1 Slpl Lise ,0 9,55 sbys ase> o (L aspius) ile 45
a5 Il Wb ol (e85 b bl 51 (ol slacT 5 ()l 0
5 wasin gbbalis L3l sl jo [F 0] sjls ST, 55
26 8olo o ar )l w azlys 5o Ll RS Glag) o ctls
o9 Oldlee Sedane (iBINI Gl 4 odle 4575555 0 i 4 jlxe
ol LS e V] el aals Jlis 4 55 1) pld 4 oz ol il
ool s azlye o S Gl wgllas (Slaoliiny s 4 5 placawl (Julss
a4 e Jolge cpl dcgame (uwl ool o)ly gLl slacldld 31
Ao oliae 455 jakay Gl 0als (L. aSPiUS) il 4565 0,5 g0z ialS
Jlo 5o 3 VPYY 51 g ol adly 2als oo a4y 42838 Jlo oo b o]
@ ool oyl ol il zals VE L o o3 BV 4 VYAY
a5iS o Jlod ol ate (S5 Olyie 4 ool s Sty a4zl
ol g i@l ade> cnl 5o olale glgil 9929 5 (Ll elgl adg Ll
S ol o o alilis 3o 5 o sl K2 sl il
$la Sy dlex 5l L. aspius 655 (S azs )b sla el )y 4 by e
Slalllas ol 3g30m0 eny hilato 5 o) (553, 5 (S35l el
SThy & bass 3 55 by sz ads> 5o eubelnl
ooliiwl oSl s Creed a5 [A] Sgus g0 Sgdzne digS pl Slien )
Sl 0gzg adlain jo aisS pl pBS oLl sl codums o Jos 5l
Sgazma slaosls 5 sie slo Jow 5l aS 0 ] 5 caw axlllas ol 4o
2ol oalainl ol s azlys o e ole pBS Condy e Cux
&S cwle Jow opl sl (S5 (CMSY™) ool Jgame yiSlas-spe Jow
sl o9 (pl mf pule 5 0 ls solaiul ColilB ools Cysgase byl o
e s 53 (e Sloross 3 sl ] W5 g0 o5 S5 0 58
5 onte sl yial b Jae cpl S a1V Ao gl glaile o



A.,haghii. Coauthor et al.

SRes 5 yla)y A Ae

Ay Sted (i it sl ol o] Gty s CMSY
Ol plaiay (3 sgemme b ol 8l sl ol e a5 Y] s Cores
Ivy Y] ogs

= tr(1-%))-Cee M

S ES Tt Sl 10 o) s Ct ot Jlo )0 () 0095 Canyy Bt
(09) Come opl 61y banme Joos cud )b K (year?) cone> o)
ol b slbs  tn deos saslin slhs Jl, a9 : te

Gilwooly Jloy pi )& laae 4y anl 3 slla> 5 cnnlie gl
CoaS Gend sl Ko gl odgicey I Jshes (rasd ST sl oo
ST g il joyiws jo ool g oais il (0055 ) 0, ol
Cowd dy (Fj 4zl Shogas I ply ) 1l e (esd Sy
JUPE USSP SUNINE (| 4 o IPCH V. N P U L 5 BN
Jyame 2510 e 5 S e b o Gloj slags o (bl 52 0395
Il Jgame yiSTas Wilg a5 JBlas oogicam ) o 1/2 =(Fvsy) b
3,509y onl el il Wilgs co S adgs Bmsv=k/2 &g 1, (MSY)
g al el B IYO V¥ ogs oo aslis aals Solas jJUT lge 4
SaS ark o1 yiol )l 90 gl Jleim! slrosgaze Latch-MSY g, jo
o Ygons oS 1K (sla iz 0y 2an B 055 o0 2L oIS Cige s,
505 llid gl oo jloges sLad o IS 2l ol S 4

Jsore LalS b ol aged 5 alal, G CMSY Jue waslsl o
Sl 4 (Ol 0355 Cum; ()l5e) Cumaz Gl slaojlail o lacsSils
18] 098 (V) abal, 23Sl @By 50 5 ]

boy=bit [43:;’(),(1 ) B[-",k)ﬁ" “pas "

s kfB 5 ae0giian) S1auS ool r s als :$Bt/k
ol 4 Carez o5 laojlasl o (590,40 opl b g LS 5L als b)
(]

Sloie 4 Vgons il k/4 it Jow Slyine ;o a5 Busy jl oo
Cn] uS—QuQ U.“ )‘ )...475 as b}m‘sa uL‘?L».:‘ obaﬁ‘w) oA.uLo.ﬁ ()fo) Cedle
Sep 0wl S

o alad; Sy sl AL sl il L s s ool
b snlsd o Jsens b 4 a5 [YPJaS o )5, |, Sl
s S SS Glgie 4 050 (pl aiiuns cabaiSll dgaze slasals
5 Gpdylhsl a0 g ctSih Saas Glels aF 0ed 0 aslil
S (o0 oy Sunex (b (L slaojlwil 11, (6550 0

55 Ol K g MSY 5 1 51 (b lie & plgion 1) et Jow
Mol g 003 0 s 1) Joo sbiss cond i cpl (Jl ol b (Y alal )
e S BB (Y adayl)) Lol Pl i e sl adsi sl y a0
)0

2
0By _, ™)

amsy

Biyy =B +1.B -

*Y)

Lg‘J" 9 6)9T@> u)}g ol 4‘.@) GJ)C ul?uLx)Q" QL,.M:‘ u)Lw.: o)L)|

a VPV sl (LL B e 25051 e sk alaly @ (ol Cux
A8 axzlpe (i) Suz )] Solee laSolss @ o Side )50
Jsb 285 J18 wyp 090 ile (plo axkad AA 51 iy e (ol 5o
eyl 039 5 el + /) CBo b ot oy 25 a3 aliwgy lamdiges

b 8 0l o) /) s by s gsl 5 b

¥y

Yy 1

(o) w0 slaio

(LA RISV D VAR ) LTV P ) o ) AV S ) o L | G | O3
Ju

3o (Leuciscus aspius) sl plo (jlxo duwo) Culild p Wigy ¥ S
VE) JNTAY sl Jlo (b o)l dww oy o]

S 2 o bl moid g CMSY™ Juto Y
& o bl &5 Cnl pB3 b)) Sln S 5m 48 0 b9, SQ CMSY

0yud (o 03l b Comdg pizmen g (Bmsy Fmsy (MSY) s
(2Bl jsb 40) 5 oo sleesls 51, (F/Fumsy) soleo Lid o (B/Bwmsy)
Sl BBt ie o mizen VAW o cpaess gl 3 slaosls
S 2 EG 5 (N Conez Gl ad) 5 Gpsose b syl
30 (B/K) saits Ciilo p 0095 G A 005 Cem ) S (gl 00 51
e @8lg 50 Jae (nl oo e ]y Sloj slags y b 9 Jamsg ol
Froese s Martell lawgs 4zl axwgs Catch-MSY oo 5l ¢ sass o,
i olile adgs oad Mol Jaw o Jas ol 90 5o ell g el [V
Oz d9ry Soge o 1y Slilp sbeaslys il el &S el
o9y 5l Al pion atd iz e CMSYH aeis aiS o o2l,8  Sledb!
ol aiilg a5 el [A] ] Sen 5 Froese Lawgs oo 4il,] CMSY
ol Sl edes Cdpiy 5 Cuze ol B CMSY Juo ek iy
sz Sl Ete e (BSM) (s Slile sl Jos wilon i,
k3 slmyg (rle oS cwllog slas kg T sln Jloy o piite
2 odle (s Sl izmed cpal ol 09 oo SB19SG (slo2 Bt
WS e 2l |y e gl glapley s CMSY Jas o 1, r-k s
Je 5 Catch-MSY (cla Jow 5 CMSY ™ Jus cb piy g drasgi J>lpe

WAl oo 2y 0 4 CMSY



JOC. (16)(62): 60-70, summer, 2025

Vet Sl bl fad o ylos) Vol ol pusilid]

C—4B ZBZRC
—(k (k)-

My ®

e 55 5 RC=4 B/k < 0.25 | cotS3l memad gl RC 1 4 a8
(¥ abayl, wle) ced RCE1 L & gty
0 Bt sy abaly 5 AV LS Je gl Jolss i

C B ( ;
TR e‘k)]

Sl YIVAA Jlade 2o Euler suae caiswo E

*)

039 5 Jsb alail

1 s (V) Slos alal) 5l oslial b 55 9 Job alal,
W=alb

W=al? )

J o @ il & ale JS Jsb il oo 4 ale JS 55 W
(Slg dslas sled) o b (s jlade) Toce

ool (F 3051 ol JS2) I3y g 51y 8530 s 515
Ogeed &y 0 lailiwl Jlae) T osae b ool arwlxe b jladie o) o a5 0
Jade 5loawl Canas B 09 55,50 b 5S> 6S ulal 4 g anlie (W=al3
v ;0 5n-) goliTaz o b Jeom L anglio 5 Joib b aulze goF
KWIENUPS IR SRR VIENS OV i PSS OV WA VAN e

_ sd(InTL) [b-3| — A
= domy o e

Jere ol sd (In TW) oS Jsb w2, Les ol sl (In TL)
capo 17 03s 5 Jsb alaly Sl esel ey et b (S (59 02,80
Wged 3aei N (39 5 Jsb e pacas

Gobol Juoni' g g 5o ¥

R (version 4.3.3) ,I58le 5 51 (s el Judos g 4525 5 Jow sly>! ca>
olisabl 3505 5 (6l sine 5 ob oolicul RStudio (2024.04.2+764)
Slaslre plo g logad puy gl 285 51,8 cy 990 /00 mhaws )
20,5 oolawl (YFVY aseus) ST 15800 55 51 goae

el 4l alS Sl 4y sl gl Sl (b il oale Jlasuiul wig,
Jpars 751300 o ol Dl e BB o sloas L
ol 90 o Jlade ) Jgu 4y a3 b g 0l 00 (e (CMSY™) sl
ol cnl a5 0l 00) ez vl e ile ole o F/Fmsy oB/Bmsy
Camdy pl Sl oyl s azl o 50 A Cpl canliel cursy Sl
Jae 9, el Vb wisS ol pled (65, do [Lid aS das o lis

ol Jsame ,iSTas blie 50 o0l iier deo JS 5 CMSY™
VE) BOYAY L 5l oo azgs BB 20lS Wy, saimspLis (MSY)

#¥)

K g oyl )b L (Y alal)) CMSY b Jow Lol JSo L sl
opsie Wiz Jloy Sol @igs 0 K g1 m SlopS309y0 (Karenr
o (V10905 dlore gy 0als [zl 5 010 Jawgs a5 (MVLN)
e Bolay Sl =il 51 (n=10000) 55 diges S

108 aslns (¥ o )lisogs L slags s 5l log (MSY) 4 log (F) ;I
il ,lgeS g p Sl amle (¥ g (k)=lOg(4)+ log (MSY)-log (¥
MVLIN (gly: uilelgsS" (e pilo st s s (F 457 lOgG (K) 5 08 ()
oljle adgy Jaw g CMSY™ Juaw (30,5 alged j0 (i) adgl ~r-k
gy 0 ) (BSM) (50

Gyl slad Jae SO Glaie s (V) alal) 10 sogicons ; Swalioo
o g (Al)d slhas) Coxex Stuline jo Bolay Ol s a5 ol 12
el 5 ol 4 (el Vakl) 85 e o | (casliv lks)
e olas la e 51 JIss o olsze 4 oy Jsb o 0055
o Aty Lags Jol5 sk oo 5 5500 el ol ol also
S5 Guyb )l (Bolar sl yurie a5 widl o sl Jlej a5 wad Colan
gl Lo ye w0 4y oalad &b

S b iy 5058 Comg sl sl CMISY Jaa o
Eoas gmac i S oF) alayl, b cillas gl MSY a5l 0s
Ivv]l o Slesl (ANN) jgseiny

14, 1= MSTprier ®
tprim: 2

ly o> of ) aily Ct <= MSYprior a5 g,g0 ,0 Las akal,

Ct a5 conl oo b @ dg0mm0 s o1 0 0,15 ol ol .0sS 0 81,11,

< 0.99 MSYprior

(B/k)

Fooliiwl b gy (ANN) jo5d (seghan (onae &Sd Shlp g
Loas pln Vo abline omw)liel ooy a4y, o5l
ialoyl g (hioel soosls acgazme ;0 70 U /A0 Bolai gjlules
a ol oy g 00 (LS5 (35,55 V) b ooy ¥ S5l 5 o ol
@ bk olisS wily alibls Jae < ezmed (il Jae S s
sialesl ol 69909 Olye a1y see Gloj lacs e IS &5 0L
Eyhan (omas 4Sed C80 (Jlite (i liel anl b Job o .l ond
(s 035y e (sokaib dalxe ulul p (ANN) joeiny
5 e syt ol sy MSY wliwl 5| a8 b iy a5 (B/K)
ol oo b5yl ecenl SLL
o055 §) Gl prads Sy WisSa 45 abd_so s «(F) ala
Glis jo el so Biie MSY & wo e 5L dBIK) s Jolss
IS g Ly g auztd Jolas )0 &y 4y 00gieny ) 5 duo >3 (aBlg
B/K-Ct/MSY sls 1o Jobss abiis pwass Carabge b Conalsd pac
5 B/K) (g 0395 oy G (lio ) Jolas (sl Joles (mie
0D Fldee ) abal) 5l el eals POl Jaw gl (C/MSY) s s



A.,haghii. Coauthor et al.

SRes 5 yla)y A Ae

ol Je oS col @bl pals 31 ams iz j0 5kl 5 Jyens
o 5 SrupsS ladme 538y (il gy Seo ol oS alS
e a5l i dwo ol a5 ayg; 0 awe LYY V] wiles S lge
oS Sl oud aSlis )35 sbys 3 RS el e Jalse 5l il oo
sladle o wwlsy jlxe Glie 5 2153 plie Sl pae cle o
Fyere j5S 0 wyn Jle Gl el w85 Djpo Loy aLldS
0, 45 and oo (LS Y YV-YY B 1RAV-0A ol b 55 sl
LU 5l Faument (593 35,5 & 455 b 5 ool g0l )Lt 2o Loy
Qs See Pyxe 5 0p>d Faow g For g e (NS gy
9y ol b sl o 5l ol sla pmasss oyl ol 4 am g5 L[ ¥Y] el
Slme aVlo Cllls s 4y 4z g5 jlre f (g3leo § So Lo pie py)
bl g0,33 59) 5 (e Slacabin 6550 @sS ol sln
o Ol (@2 Gl 1) o)l s cuy 4zl s (BBSljg bl

Z k_ =
= %&

@gS sly (CMSY™) Hlaly Jpame pSTas-ape Juo ubs ¥ b
(AAYAY-1F) Jlo 51 )yl o a2 40 40 (Leuciscus aspius) il
3o 10 9 S y0 3 (BIK) (s 0095 Gy W9 e ol oo Ol s
Kobe ) WIS b (o «(F/FMSY) jlagly Jpamo yiS1as yo 3 S yo &
by 9 (0o pro 9 S yo 0335 0l o Oy W ( «(plot

e blo zy 9 L5 o515 duglo (5 B/Buisy lino 52 0 ud

A8 daloe o)l s azl o Al (oale Cumex sln (9 9 Job alad,
Al b laie (F JS0) s )5 0,90 alaly I b ga co o (ylime g
toawslio [YF] casls )13 vn <b < vin Wl 090 atels o ond
alal) 5l oael Casas t aS ols (las Jgax t b Joib alal, 5l oo dulore
o ol 5 052 Jpaz el s 51 25,5 658 ol sl sl
B gl 855 ol Somar 5 o5 5 sk alaly g, Lt
2 ke 5550l ol (6l ) (5501 5 (P +/+0) 092 ¥ due b o ixe
b tle (ale Jobo g (139 45 aws oo s 0y 6980 ol ol i85 S
Sy G539 A S G Sy b ok g 03,50 wh) alie 5 o
AT o)) 5o g o (sogdgn wanl aid) (o 1Y Coow 4 ol g 03,5

*0)

b 0> (035 3) ol ialS 4y jomie ol cpl gy aisS Cul (sl
Cawsd &5 Do x50 bl bl 5 (7 Y USE) ol oals Lo o]
o VAY 65 ol lp cilo p BB Jgame j5Slas liee (o 5l ool
Sl e AYA0 Lo bz V¥ Sl aes Jloged 4 azgi Lol 046l
i 3 o5 Gl 09y iy o otk Jpama 55l Sl s ) 5
A0 5l e sladls o 0pdd s o)y deo i s rgs o
0553 5l Cutlayy e o o a4y g bl (2815 s 0,53 oagices
455 51y 00l e, KODE Jlagei el 039y 1108 o ainge Ol 5l 52
B ol oo cel 555l 5l a5l s dwo &S col ol Sils ile
Jloges (Overfished) o> 5l o dus 05905t 40 0,53 sdes Cuondd
QI JSS) conl 565 cpl 0053 Sl yon Candg oaimolis aSs .5 1,8
Oized g RS Jood 5l gl Sdlop g o (liee aiile (elge (o
R b Cod ]y 0,33 4 (o yiwd 5 (Swilajls g sl a5 ae Julse
Bgd oo gume hlisie p5 (09 Ui Lo p S Jalge 5| aind ca
Wy o o] dwo 5 Coul Soenl il golazdl i 5 ibe ale (YA
@52 g 5 Boes 438l il owe ololeo sl sl yo aie
@ Jeads Gl g WS o0 (S5 ool we azlys 09 55 sl
(o) dhsS saalisg, logas 135 bys oy g sbaalssy,
9290 dwo Lol ulul .09 o0 35l (I3l OYU sloailsog, 5 09,0080
s Olse @ il (e 4 alaz 5l ol o azl s plale v
009 (69b5 Slwgs (glyls aLisds sleans o wilaie (pl goladl slaaiss
Ly ol aebie g ol Hlabe 5l as,s VO B Ve sgu aslawlis ool
SNl Crdo 4 (53> Lsf.,....fl asy] Sgui g0 I (092 e lolio
2ol o .l 00,57 0)ly (a9 g (e poye JUikl g ddlaie )
OBy o 3l s Glmep g jlxe deo Jol) aigyo Sty Jo @
oile 4sS eogicung) (Sludl ol s 4 (g5 058 slo e
o HLiad cpl amil (0 g Cawl 00,5 o rals lasals oyl dww az b yo
ol o, s Jyama 25105 51 il 4 0,558 51 il (en
ol 4 omie &g (l 0233 5l 6o oy s pas 9 Ny, cnl gl
O 0 dgdoe slaosls 4y az g3 Lol walgs 0,58 pladss Ll g
5995 Ot CMSY™ Joe o)l s Sty azly 0 50 (o 43s5 9550 50
LD AJsgs solizul ()] pBd Candy fpnd Cuz ol oo 45 39
3ol maw 5o (e9game Dlalllas « CMSY ™ aseus 09y a4 a5
DAL Slosges oslin] calises 3 (s3loJow Cqa (e asens o]
Srae 358 ey 0aiS el iy lyie 4 by lie 0390
Sl zolsz 4855 5 cloix] (golaidl axwgs (o 1) ogo (i L]
2B @ el @ e mlie dsge S e pas g 25— e Ll Ol 5o
laan ]y boxst g 0d 5 Gler polipm )3 Blie Slaid 0 2k)9
ol Y vl wlaals Jiw 1y Sl BB e clein] g goladl
G55 ol WS (pgas ;5 o)l dw Suly 4zl ;s o goladdl BS54
T ol onss 5155 a9y 00 o o & 55 (Jpone 555 5 et
1955 Jolis sl pl35 i 35 (5l yo o alex 5l ol e plo o Ly



JOC. (16)(62): 60-70, summer, 2025

Vet Sl bl fad o ylos) Vol ol pusilid]

S 35 Azl

et o (At Sladsh e @l 5l (So o)l Sty a4zl
slo collad a5, 28 g )l Olabe glgil 02y 0 b (oo ]
03gai dlonl ol (o zelsz slp 1) (soloaidl o 5 (sob—o 5 0o
oS ool azl,s ol OSlo 6,18 e soaisS 5l Sy Lile oalo o]
G55 ol plBd 5l ayg, o cuils yjl sasrin beailes ol sl Lo yo
05 (b ol o l5ae a5 5k 0,55 0 iz 4 ol s 4z 0 o
w gl dnlllae ol o ol azbly palS B 4 4535 L
Sl Jg—amme S las—an o Jow 5ol a4y s i wd Codgase
olyage VE- 1 JNTAY la by do (sl ool 5l oolizl | (CMSY™)
g ol b el cz VFY ool o (b (i S
49 kol oolainl )l a4zl ys Ao (plo 0SS Condy (o2
5| oS F/FMSY 9B/BMSY _asl_3 55, ks oJos mlis 4
S5 g e | @35 gl e Lol Coms 5 ,Sily 45 0B 035 (ypasi) [+
ol 0 oS el Vb aisF ol 553 g, g1 s ,LEE 45 ars o
Ldsb g o0, ad,; alie g3 S b Al (ol Jsbo 5 0jg 45 wm3 o0
Wy Gab Y Ceom 4 (ol 500,50 (59 Comad (5 S
9 9me Copde pgil s (pl le Jae 5l Jo b slagess oo |
isS ol ol sloe YL e ilo p Ad s @ g loxe e g0l—o
bl 5l cbli> 90533 59) 2 Fupde sli—ulimn 6555
oyl Sl 2l Glpae a1y Gyl o ciy 4zl o 20l

L SSWEPL LR S

(35 o8 5 555

S 5t olmlydT bl GLnl g Odd y o I dlewsiny
Srwogm 9 ool aus 10 () Czm ()l Y 9 VA o)leds (goleo
S 5 (e S g iy eitee QBT Gl e S5 g o
b caler b Gaiows (nl 095 o0 ()5l ()13 piged )3 5 Sen
695t Sl 5 Ladyl 0aStimgy 5 deg )l olKils (5,518 5 Sy Cislae

e 00y 5 ploml < PIINE) 0 )led s )b b dos| oSl

&l oyl

0 sbs ade axz i Ghle &sS (159 9 sk alaly (o) 0
sy s (S sl o ge3LST 5 (Il kT Ulg ¢ o)l i)
e O5%edl eSS 50 s a5 s )5 5,15 (ps%eals sblis ples )1,
a6 dT0] e 5 sol3T g caite yeSenl 3blis plu ,o
5 QLS (S bl 4w 1S 55 6l ys peix ade> Sl ol
Ol 9 Wo,S BT e (p5%eali 1) g 0ads (50 paiges o055l
@S el 00,85 al ) alie 25 o L ke ale Jsb 5 ()5 sl
ewbo 485 3l adlllas 090 adlaie o oo (pl & G2 o lis
(S sz m Sholss Yzl oS )l hoxd Wl 5 009 1055
ol e 5l olgiise |y arspst o 5 (238 @lie (2ol dpailssg, oy
o st o wilen juo eyl s Sy azbye ol
a5l (ol 55 o iy oaale 13 (35 5 s e sl ol
5 i ok (olde Slole ((Jad Olyss (i o) s
ol dpo ole 5l ol cdnlin Job (srosgass 1o o) p SlOSISS

Cawloais 4,5 155 18 yol> aalllas jo lag)] aes a5 5 5 13

Yo W = 0.0376L26722
Fe R*= 09837
$.F-
o M- % e
\__.; Yownn
EX
G, A
= Fa-
fo.
Tae
LE ¥ i
(ot o) 5 o

(Leuciscus aspius) silo 4565 439 9 Jab akuly .F JSCi

CMSY** Jae 5 ool sy (Leuciscus aspius) sole 4355 s ez o bl ) Jgax
(W3l oo AVID 5 VIO Sas caiasylis 5l 15 95290 polie) ()l s axliys jo

il o o5 ol s ol

-

Wl by yolio el

0.0107 (0.00479-0.0208) B) odgicans;

Cowl sazs by B aiug s lawsd g8l (o )l 4593 za»

&L

[1] Mohebbi, F.; (2021). Aras River and Dam Reservoir
Pollutions: human activities or climate change. Ecol.
Water. Resour., 5, 60-66. (Persian)

https://ewrj.areeo.ac.ir/article 127118.html

0.00192(0.00139 - 0.00274)

(MSY))L\Q_L; Jyam )‘SLp

0.0148(0.0105 - 0.0257)

BMSY) by Jgame Slos 0dg5icu )

0.13(0.0805 - 0.178)

FMSY) Iy Jypaxs 2Slas e 9 S pe

0.662(0.357-0.945)

Jyaze fiSlas 009l 4 0395 e
(B/BMSY))L\{L_!_

0.805(0.402-2.34)

> e g S e s 53leo e 5 Sy
FIFMSY) sl Jyamme

0.0933(0.0448-0.221)

F) Goloo joo g S ye

0.331 k(0.178-0.472)

o 9355 o

0.0296(0.0209 - 0.0514)

) Jo> o

0.805(0.402-2.34)

F/(r/2) 6)‘3;@)&%

0.259(0.161 - 0.356) O Sl ad) 5 Sls
0.36 B/K
Medium Depletion level
0.229-0.404 B/k range
4.5 Trophic level

%)


https://ewrj.areeo.ac.ir/article_127118.html

A.,haghii. Coauthor et al.

SRes 5 yla)y A Ae

(10]

estimate biological reference points of Bombay duck

Barman, P.; et al.; (2020). Application of CMSY to

(Harpadon neherus) from the Bay of Bengal, Bangladesh.
Appl. Ecol. Environ. Res, 18, 8023-8034.
https://www.academia.edu/download/93360944/1806 80

[2] Stock

assessment of Aras Crayfish

Haghi (2022).

leptodactylus

Vayghan, A.; Agh, N,
(Astacus
Eschscholtz, 1823) for sustainable fishing management. J.
Fish, 75, 507-520. (Persian)

https://ifisheries.ut.ac.ir/article 90286.html?lang=en

238034.pdf

[11] Wang, Y.; Wang, Y.; Liang, C.; Zhang, H.; Xian, W.;
(2020). Assessment of 12 fish species in the northwest
Pacific using the CMSY and BSM methods. Front. Mar. Sci,
7, 616.

https://www.frontiersin.org/journals/marine-
science/articles/10.3389/fmars.2020.00616/full

[12] Zhai, L.; Liang, C.; Pauly, D.; (2020). Assessments of
16 exploited fish stocks in Chinese waters using the CMSY
and BSM methods. Front. Mar. Sci, 7, 483993.

https://www.frontiersin.org/journals/marine-
science/articles/10.3389/fmars.2020.483993/full
[13] Ji, Y.; Liu, Q.; Liao, B.; Zhang, Q.; Han, Y. n.; (2019).

Estimating biological reference points for Largehead

hairtail (Trichiurus lepturus) fishery in the Yellow Sea and
Bohai Sea. Acta. Oceanol. Sinica, 38, 20-26.
https://doi.org/10.1007/s13131-019-1343-4
[14] Kamrani, E.; Daliri, M.; Gattavi, S.; (2024). Blue

justice: the role of small-scale capture fisheries to

sustainable development of blue economy in the northern
Persian Gulf. J. Oceanogr, 15, 11-19. (Persian)
http://joc.inio.ac.ir/article-1-1786-fa.html
(15]
Naderi, R.; (2024). Investigating the recorded CPUE and

Paighambari, Y.; Zare, P.; Mirzaei, M.; Abbaspour

standardized CPUE of five demersal fish species in the
southern coast of Iran (Khuzestan, Bushehr, Hormozgan
and Sistan and Baluchistan) in a 5-year period (2016-2020).
J. Oceanogr, 15, 123-137.

http://joc.inio.ac.ir/article-1-1820-fa.html

[16] Zhou, S.; et al.; (2017). An optimized catch-only
assessment method for data poor fisheries. ICES J. Mar.
Sci, 75, 964-976.

https://doi.org/10.1093/icesims/fsx226

[17] Hill, S. L.; et al.; (2020). Reference points for
predators will progress ecosystem-based management of
fisheries. Fish. Fish, 21(2), 368-378.

https://onlinelibrary.wiley.com/doi/full/10.1111/faf.12434

(18]

Froese, R.; et al.; (2023). New developments in the

*V)

[3] Abbasi, (2001). Fish Fauna
investigation in Arass reservoir and its Iranian tributaries.
Iran. Sci. Fish. J., 10, 41-62. "(Persian)

https://isfj.areeo.ac.ir/article 115800 bd13a43232005ef9
bf38b267b46a268e.pdf

[4] ESMAEILI, H. R.; SAYYADZADEH, G.; EAGDERI, S.;
ABBASI, K.; (2018). Checklist of freshwater fishes of Iran.

Fish.Taxa, 3, 1-95.

K.; Sarpanah, A,;

https://www.biotaxa.org/ft/article/view/3-3-1
[5] Abbasi, K.; Mouludi-Saleh, A.; Eagderi, S.; (2021).

Morphological diversity of the Caspian Asp, Leuciscus

aspius, in the South Caspian Sea basin (Osteichthyes:
Cyprinidae). Zool. Middle. East, 67, 25-31.

https://www.tandfonline.com/doi/abs/10.1080/09397140.
2021.1879439

[6] Radkhah, A. R.; Eagderi, S.; Poorbagher, H.; (2019).
Fishes of Guilan, By Abbasi Ranjbar K. 2017. 206 p. lliya
Culture Publication, Rasht, ISBN: 978-964-190-517-2. Int.
J. Aquat. Biol, 7, 112-116.
aquaticbiology.com/index.php/ijab/article/view/628/529

[7] Haghi Vayghan, A.; Ghanbarzadeh, M.; (2025).

Stock Status and Fisheries Reference Points for Common

Carp (Cyprinus carpio) in the Aras Dam Reservoir, the West
Azerbaijan Province. Iran. J. Appl. Ecol, 13, 21-34. (Persian)
https://ijae.iut.ac.ir/browse.php?a_id=1233&sid=1&slc_lan

g=en
[8] S.; Abbasi,

Pourgholami, A.; (2020). Comparison of some biological

Mouludi-Saleh, A.; Eagderi, K.;
parameters of Leuciscus aspius (Linnaeus, 1758) from
south-western part of the Caspian Sea. J. Fish, 73, 113-122.
"(Persian)

https://ifisheries.ut.ac.ir/article 76284 ac4c91fc1418facad
54543538fe11f0d.pdf

(ol
Winker, H.; (2017). Estimating fisheries reference points
from catch and resilience. Fish. Fish, 18, 506-526.

https://onlinelibrary.wiley.com/doi/abs/10.1111/faf.12190

Froese, R.; Demirel, N.; Coro, G.; Kleisner, K. M.;



https://jfisheries.ut.ac.ir/article_90286.html?lang=en
https://isfj.areeo.ac.ir/article_115800_bd13a43232005ef9bf38b267b46a268e.pdf
https://isfj.areeo.ac.ir/article_115800_bd13a43232005ef9bf38b267b46a268e.pdf
https://www.biotaxa.org/ft/article/view/3-3-1
https://www.tandfonline.com/doi/abs/10.1080/09397140.2021.1879439
https://www.tandfonline.com/doi/abs/10.1080/09397140.2021.1879439
https://ij-aquaticbiology.com/index.php/ijab/article/view/628/529
https://ij-aquaticbiology.com/index.php/ijab/article/view/628/529
https://ijae.iut.ac.ir/browse.php?a_id=1233&sid=1&slc_lang=en
https://ijae.iut.ac.ir/browse.php?a_id=1233&sid=1&slc_lang=en
https://jfisheries.ut.ac.ir/article_76284_ac4c91fc1418faca954543538fe11f0d.pdf
https://jfisheries.ut.ac.ir/article_76284_ac4c91fc1418faca954543538fe11f0d.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/faf.12190
https://www.academia.edu/download/93360944/1806_80238034.pdf
https://www.academia.edu/download/93360944/1806_80238034.pdf
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.00616/full
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.00616/full
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.483993/full
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.483993/full
https://doi.org/10.1007/s13131-019-1343-4
http://joc.inio.ac.ir/article-1-1786-fa.html
http://joc.inio.ac.ir/article-1-1820-fa.html
https://doi.org/10.1093/icesjms/fsx226
https://onlinelibrary.wiley.com/doi/full/10.1111/faf.12434

JOC. (16)(62): 60-70, summer, 2025

Vet Sl bl fad o ylos) Vol ol pusilid]

Cuiaba River basin, Pantanal of Mato Grosso, Brazil. Brazil.
J. Biol, 62, 165-170.
https://www.scielo.br/j/bjb/a/wfMSNgryv4sp3Bfnfw384
GL/?lang=en&format=html

[29] Clark, C. W.; (2006). The worldwide crisis in
fisheries: economic models and human behavior.
Cambridge University Press.

https://books.google.com/books?hl=en&|r=&id=XFHdhez

analysis of catch time series as the basis for fish stock
assessments: The CMSY++ method. Acta. Ichthyol. Piscat,
53, 173-189.

https://aiep.pensoft.net/article/105910/

[19] Martell, S.; Froese, R.; (2013). A simple method for
estimating MSY from catch and resilience. Fish. Fish, 14,
504-514.

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-

vaclC&oi=fnd&pg=PA1&dq=Clark,+C.+W.%3B+(2006).+Th

e+worldwide+crisis+in+fisheries:+economic+models+and
+human+behavior&ots=gMLZelVRzx&sig=9QHqpQDRapd
rvLeGFwg9ifeGjQk

(30]
Trophodynamics and Stock Structure of Ribbonfish

Ojelade, O. C.; et al.; (2019). Reproductive Biology,

(Trichiurus lepturus Linnaeus, 1758) in Tropical Marine
Waters of the Bight of Benin. J. Fish. Environ, 43.
https://1i01.tci-
thaijo.org/index.php/JFE/article/view/165372
[31] Fazli, H.; Tavakoli, M.; Khoshghalb, M. R.; Moghim,
M.; Valinasab, T.; (2020). Population dynamics and the risk

of stock extinction of Persian sturgeon (Borodin) in the
Caspian Sea. Fish. Aquat. Life, 28, 62-72.
https://sciendo.com/pdf/10.2478/aopf-2020-0009
(32]
status of common carp (Cyprinus carpio Linnaeus, 1758) in
the Caspian Sea. Reg. Stud. Mar. Sci, 68, 103272.

Fazli, H.; et al.; (2023). Population biology and stock

https://www.sciencedirect.com/science/article/pii/$23524
85523004620

[33] Fazli, H.; Tavakoli, M.; Khoshghalb, M. R.; Moghim,
M.; Valinasab, T.; (2020). Population dynamics and the risk

of stock extinction of Persian sturgeon (Acipenser persicus
Borodin) in the Caspian Sea. Fish. Aquat. Life, 28.

https://sciendo.com/pdf/10.2478/aopf-2020-0009

[34]
weight—length relationships: history, meta-analysis and
recommendations. J. Appl. Ichthyol, 22, 241-253.

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-
0426.2006.00805.x

[35] Azadi, S.; Sattari, M.; Imanpour J,;
Bakhshalizadeh, S.; (2020). Growth patterns and some

Froese, R.; (2006). Cube law, condition factor and

Namin,

biological characteristics of Leuciscus aspius (Linnaeus,
1758) in the southern parts of the Caspian Sea. J. Anim.
Environ, 12, 425-434.

#A)

2979.2012.00485.x
(20]

population suit dans son accroissement. Correspond.

Math. Phys, 10, 113-129.
https://cir.nii.ac.jp/crid/1570009749935841536

Verhulst, P.-F.; (1838). Notice sur la loi que la

[21] Schaefer, M. B.; (1954). Some aspects of the
dynamics of populations important to the management of
the commercial fisheries. Inter-Am. Trop. Tuna Comm.
Bull, 1, 25-56.

https://www.sciencedirect.com/science/article/abs/pii/S00

92824005800497

[22] Schaefer, M. B.; (1957). A study of the dynamics of
the fishery for yellowfin tuna in the eastern tropical Pacific
Ocean.

https://cir.nii.ac.jp/crid/1573950400405669376

[23] Froese, R.; Pauly, D. FishBase. 2023 [cited 2023
Version 06/2023]; Available from: www.fishbase.org.

[24] Kimura, D. K.; Tagart, J. V.; (1982). Stock reduction
analysis, another solution to the catch equations. Can. J.
Fish. Aquat. Sci, 39, 1467-1472.

https://cdnsciencepub.com/doi/abs/10.1139/f82-198

[25] 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.

https://cdnsciencepub.com/doi/abs/10.1139/f05-213

[26] Schnute, J.T.; and Richards, L.J.; (2002). Surplus
Production Models. In Handbook of Fish Biology and
Fisheries (eds P.J.B. Hart and J.D. Reynolds), 105-126.

https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470

693919.ch6
[27] Fritsch, S.; Guenther, F.; Guenther, M. F.; (2019).
Package ‘neuralnet’. Train. Neural Netw, 2, 30.

https://cran.r-project.org/package=neuralnet

[28] Mateus, L. d. F.; Estupifidn, G.; (2002). Fish stock

assessment of piraputanga Brycon microlepis in the


https://aiep.pensoft.net/article/105910/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-2979.2012.00485.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-2979.2012.00485.x
https://cir.nii.ac.jp/crid/1570009749935841536
https://www.sciencedirect.com/science/article/abs/pii/S0092824005800497
https://www.sciencedirect.com/science/article/abs/pii/S0092824005800497
https://cir.nii.ac.jp/crid/1573950400405669376
https://cdnsciencepub.com/doi/abs/10.1139/f82-198
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470693919.ch6
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470693919.ch6
https://cran.r-project.org/package=neuralnet
https://www.scielo.br/j/bjb/a/wfMSNgryv4sp3BfnfW384GL/?lang=en&format=html
https://www.scielo.br/j/bjb/a/wfMSNgryv4sp3BfnfW384GL/?lang=en&format=html
https://books.google.com/books?hl=en&lr=&id=XFHdhezvacIC&oi=fnd&pg=PA1&dq=Clark,+C.+W.%3B+(2006).+The+worldwide+crisis+in+fisheries:+economic+models+and+human+behavior&ots=gMLZeIVRzx&sig=9QHqpQDRqpdrvLeGFwg9jfeGjQk
https://books.google.com/books?hl=en&lr=&id=XFHdhezvacIC&oi=fnd&pg=PA1&dq=Clark,+C.+W.%3B+(2006).+The+worldwide+crisis+in+fisheries:+economic+models+and+human+behavior&ots=gMLZeIVRzx&sig=9QHqpQDRqpdrvLeGFwg9jfeGjQk
https://books.google.com/books?hl=en&lr=&id=XFHdhezvacIC&oi=fnd&pg=PA1&dq=Clark,+C.+W.%3B+(2006).+The+worldwide+crisis+in+fisheries:+economic+models+and+human+behavior&ots=gMLZeIVRzx&sig=9QHqpQDRqpdrvLeGFwg9jfeGjQk
https://books.google.com/books?hl=en&lr=&id=XFHdhezvacIC&oi=fnd&pg=PA1&dq=Clark,+C.+W.%3B+(2006).+The+worldwide+crisis+in+fisheries:+economic+models+and+human+behavior&ots=gMLZeIVRzx&sig=9QHqpQDRqpdrvLeGFwg9jfeGjQk
https://books.google.com/books?hl=en&lr=&id=XFHdhezvacIC&oi=fnd&pg=PA1&dq=Clark,+C.+W.%3B+(2006).+The+worldwide+crisis+in+fisheries:+economic+models+and+human+behavior&ots=gMLZeIVRzx&sig=9QHqpQDRqpdrvLeGFwg9jfeGjQk
https://li01.tci-thaijo.org/index.php/JFE/article/view/165372
https://li01.tci-thaijo.org/index.php/JFE/article/view/165372
https://sciendo.com/pdf/10.2478/aopf-2020-0009
https://www.sciencedirect.com/science/article/pii/S2352485523004620
https://www.sciencedirect.com/science/article/pii/S2352485523004620
https://sciendo.com/pdf/10.2478/aopf-2020-0009
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0426.2006.00805.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0426.2006.00805.x

A.,haghii. Coauthor et al.

Kan g ylis)y A Ao

(#1)

https://www.magiran.com/paper/2283933/growth-

patterns-and-some-biological-characteristics-of-leuciscus-

aspius-linnaeus-1758-in-the-southern-parts-of-the-

caspian-sea?lang=en



https://www.magiran.com/paper/2283933/growth-patterns-and-some-biological-characteristics-of-leuciscus-aspius-linnaeus-1758-in-the-southern-parts-of-the-caspian-sea?lang=en
https://www.magiran.com/paper/2283933/growth-patterns-and-some-biological-characteristics-of-leuciscus-aspius-linnaeus-1758-in-the-southern-parts-of-the-caspian-sea?lang=en
https://www.magiran.com/paper/2283933/growth-patterns-and-some-biological-characteristics-of-leuciscus-aspius-linnaeus-1758-in-the-southern-parts-of-the-caspian-sea?lang=en
https://www.magiran.com/paper/2283933/growth-patterns-and-some-biological-characteristics-of-leuciscus-aspius-linnaeus-1758-in-the-southern-parts-of-the-caspian-sea?lang=en

JOC. (16)(62): 60-70, summer, 2025 Vet Sl ylawl fad Frojlad)Vuls i wlii waild]

AUTHOR(S) BIOSKETCHES

Haghi Vayghan, A., Assistant Professor of Aquatics Ecology, Department of Ecology and Aquatic Stocks Management, Artemia
and Aquaculture Research Institute, Urmia University, Urmia, Iran

M a.haghi@urmia.ac.ir 2 https://orcid.org/0000-0002-0265-7319

Ghanbarzadeh, M., PhD of Marine Biology, Department of Natural Resources and Environmental Engineering, Faculty of
Agriculture, Shiraz University, Shiraz, Fars, Iran

> mehrnaz.ghanbarzadeh@saadi.shirazu.ac.ir 2 https://orcid.org/0000-0002-8014-982X

00,5 o oS5 4y pt Lanags Ceamad oyl P

HOW TO CITE THIS ARTICLE
d

@ http://joc.inio.ac.ir/article-1-1874-fa.html
iC

https://orcid.org/0000-0002-0265-7319

COPYRIGHTS

©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution
(CCBY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original authors
and source are cited. No permission is required from the authors or the publishers.

()]


file:///E:/Urmia%20Uni/Research%20Plan/Aras%20Dam%20Stock%20status/گزارش%20نهایی%20طرح%20ذخایر%20ارس/Manuscript/Cyprinus%20carpio/Applied%20Ecology/a.haghi@urmia.ac.ir
mailto:mehrnaz.ghanbarzadeh@saadi.shirazu.ac.ir
http://doi.org/10.12345/joc.10.**.***
http://joc.inio.ac.ir/article-1-1586-fa.html

