Ol (b plo by sunghy & s
Journal homepage: http://jair.gonbad.ac.ir
ISSN: 2423-6349 -

. . S29Ud g Sl cpgle © 4139
1—1e Olxio ¢ o ylow AY 0490 IRLERURITON

obiw! Jolgw yo (Clupeonella caspia) Jooxo LS Cuild g ¢yl 30 § 0095 Gt ) Ol g Lo it
SRA 13 als 3IUT (g, b (sl Sbyo) S

¥ Y . y* . 2 Yo s
ey 6o ¢ L8 i ool B oo ¢ godS usolS
Ol ¢ agls S oS oo e 5 (555l olRtils (LS 09,5 WIS (555 syl
Olpl e poggls aS WS b mlio 5 (55,5laS olKils (Ml 04,5 )w1or

Olrl e gilo il 35 by S5alsS) Dlaing 35 50 jLetils”
Olrl e oslS S WS mds lie 5 (65,9l oKl (s 05,5 sl

oS o &9
Ll dalaie S slaidl jo soge i@ alidS gloans b 5> sbys o loale KLS oo
Woye Swe o a4 ol gla Jle jo aisS cpl plBd S Reis alS (bl b cel 08 )5

Jeol cings

fl?é w‘ )L.\;LJ wJJJA 6‘4,.) ‘) 6‘0AA$ 6L®u...n> np?l.e{n Lgl.bé.x; 05)5 9 ‘}aamwn) u‘),u.u :4."-6.0 4"M’"}U’
et oy & ORA) 55 (2005 50T Joo Sl oolinl b Sogly ol sl 00,87 ol VEYATYNA il o
seol o (Clupeonella caspia) Jsoss sISLS jlome coils p )l (s i § 0855 ) VECELVYE 5

b olale KLS oxiwcans g duo  (Su)l gloools sl aslllas cploojlo oo 35 6L o o9
Ly sl el e 9 g3 &l s 859, SRA Joe 51 ooliiwl b g 08, 0,40 4535 ams g0
(oloo W S Jolds b pae iz lag s dLisly ol jo cwl 00,8 o T

- . . 5 093855 25 S b il g (55 p5LaS
QL...Q u..@gf u;‘ C.aLu u.\.l.d; )‘)5 R é)yo S )L‘z;a [&.Y- 90 u.u.u 9 wb).g LQLQ’;@.Q?J:LA Q‘ﬁ“
Oy Slllas b gaaz )l (glaadly anlin .cils Jg35 &g, oylale KLS u153 ol a5 ols !

4 S0 J o oims g5
oBzsls Ml 09,8 woly BB veme

Gholizade mohammad@yahoo.com

ol cov el gomsl GSLS s ialS g do oS 5 0 (Jaere GISLS ppee Sl38l 51 S eholizadeh. m@gonbad.ac ir

32 Ve ano (e Gl aall Jlo A 0)90 o 0 o (liee (o0 Ve S L gl
Jleel &5 ols i (2 pae slogy L (Slotand cmizan 052 manlys VY- Lo 5l 50 05
il 6550 i 455 cl pl3d slal )0 Wil oo oloo I (3lutinge 5 S slacudgue
Ol aboz 1ol o o pae slacaliw izl s Gugad gy (nl Lol bl oS
2B Ggin gladas | 650 Sl (6908 csoloe I S g cdlsy slne e
tpoy anlllas gl 1S S5 gl g ST Slapenss 36T gz 0 LIS Cuslons 4 Wlgi oo
1 ot Syl (M Conieo (g0l gl g Sa3aleST Jobes Laiko el 5 45 WS
058 1B s 50 ] (s Coundy sleygd (ol g plale LS pl3

et 5 65l s (S @lie S e il SO ez ol glS slaojlg
M (6,188 sl

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

0 5l Hlale BLS (5,0 s cds rals a5 was oo
Sy V¥ Jlo ,s o8 VOIFAY 41388 Jl 3 o3 e
Jsron gln,0iS o o5 jabay LEalS ol sl ol
S lie a5 s il 055 Sgpds (rslS 5Ly
BV @ cens Voo ) Jlo 5o (Olp! 5240 5925 e
deo JS 5 5976l GILS o L ialS oo ,s 04

doodio | )
5 LAY Lo 5l el sbyo o lenle LS s
Razavi Sayad, ) o L1 gle (59,00 98 lawg
155 5 ool b sao glabs, VABY Lo ,s (1371
as )3 g ob (Byme by, by 2l 45 5 i
Sy Bl Ve BV 4 aVle vpo ol5ee V87
ol >l slo ow,, (Pourgholam et al., 1375)


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

VFoF Hle o) oylods AT 0,90 (g0 0,5 (cwlbils 2oy s

5 ol yal il Gblie jo lale BLS wo 5 (s
BLS o a5 ol lis oldlas (pl .ago )5 121 J3il
(5l A0) cusls Laoldl wigy VYYA Jlu b olale
Jlo B g 0,5 law etz Luals VYYA L 5l L
Fazli et al., 1382, 1383, ) o, o5 Ll V4 4 VWAY
0,50 slaosls Jd=i L (VYY) ), Sen 4 Fazli (1385
B3 by a5 wioew, dz pl 4 1FAL BIYYD
s laddllae ol S50 4565 95 5l 2 Jgere SSLS
sl Jae 3l oslaiwl L (YYA) ]S g Amiri lawgs
50 BLS ae Wiy (s 4 SARIMAL giloj (6 5
SlS Dyge yo Bl Glas g cEley 5 by oex
Jo b o o Shae 3o G2al38 i esolio 536
(V-Y+) o,en 5 Fazli aalsl jo 0,00 5929 Y-V
g (Joene BLS 35 50 oogicum; wud rals
Gsba wosls 5 )IE YNV B VA Jlo sl ey
Cuxdy ;0 ITUCN A jlxe wloly ais8 g0 cpl a5
P9yl » lapy T ylo 1,37 (ol il as b yxe y3 uda)”
Ol Capae sl 55 adl gla sl (slailais (o) Sen
50,5 05T wlie

@5z sl o phals LS o Jo5 3g, 4 a5 L
bl ¢lp s slaJae 5l eolatnl (ponlS” 6L o
ol ols Syaps gl ean T (piny 5 pBS Cundy
el lale KLS 5153 Comdg (o) Ban b asdllas
5 (05l o 9 JLL 0ldl 0p0) g eo 55 90
bl BLS p3 ao (sl (g e sloge )l )
b gy 9 dlga | ¥

Oleale KLS suis] Comaz (55lutd (6l aalllae 5o
ol 25 aeo lie o) S Gl Jolge 5o
Lug VE ¥ JLBAYPA Jlo o yo0 Jeese GKLS
e S855 18 ot g 4355 8590 plBS 2als LT
b8 &hgoa (SRA) 38 _cals 1 JUI 5l eolal b
A gleand Jseme LS p13 eanl i,
:(Walters, 2006)

Na+10+1 = NaS(1-va, Uy) (V) alal,
Sl las 1) flale KLS Ly olpe S=e™ dxsl jo

30 o, OV 4 V39 Jlo yo ds,o VY 5l s KLS
yane SIS pi 45 oo il alS ¥ Lo
Sayad ) ols ylid iuli8l o ,o AR & as 0 VYV
GELS pa <l slos! ,o (Bourani et al., 2008
5 ey FAR 494 Jlo 50 as 0 00 5l Jgens
A 5l T SIS S Ll il Y Y L
Fazlietal, ) o5 low ials as,0 04/0 4 as,0 AD
oro jlad 3b sawms s Wlgs oo Sl ol 2007
Mnemiopsis leidyi |lsails aiile v>lps slodieS 34,9 g
Fazli et al., 2011; Karpyuk et al., 2001;) ol
.(Janbaz, 2013, 2016, 2019

@ izl g golaill az g5 hB SIS LS s rals
Sloleo sl yo cdl 4 yomie jralS ol .l aisls of pon
3 a5 Sl S alazl asye lio ol s
2 AVl so 1 Shee (Jlielgieds ol oals ¢ 2lo
Jlo 0 (5 Ve dga 4 VYYA Jlo jo o5 £ e 5l el
s als LS )0 gedse cpl .ol adl rals Y YAA
aslwl s 4l lul (6,10 10 40 9 ol (Jad col
9 8 (o dho il Gy syl nl 2 odle ol
b cos 5 olale LS (Sojslon b Ty nlo
(lys ez s (Janbaz, 1392) wlas 3 )3
obele KBS plad 5l a5 Jsol )loro e
sy B 4 (65970 el e

RSl Copae Glp ele oo Sus, I S
Sl Wy (St 9 23 0an] Comen (Lot
3 esluwl el @alBue Supae slag i cow
otk 3B i Sl 23 L)l sladas
Oleo G2l 530S so pl 3 1) Comaz (glk 1 (S e
el sl Il 51 S (SRA) pled sials 5 JUT Jow
2Bl neste bl 9 Corex ol JeloS
L SRA Jos .Raisi, 2016) 598 oo Cgwe b3l
ol 0B iy o OIS o Jaw ns bl yialS
Copde gl ILE wledbl a4 1, sqame slrosls
S s

SIS a4 s pa s 4 VTVE L Sl e
BLs 213 (o)l peinne sbooisn (S (Slindow

Uil Ban b slofgn (o (ped 4ol gt Lol


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

wd2lgw yo (Clupeonella caspia) Jeozo SIS Ciols 5 (4l 30 9 0995 Commnd § Ol g o i,

429 Russia w

.1'

M

p ¥
L '«5 r[
L5 &
=y
38 {

i o i
L

N Middle Casnian

A
Azerbaijan \,.:—-:fi

s Nnrd
T !i Turkmenistan

Southern Caspian i

{Sampling area)

\
fran ﬂl\""‘"a_.... P"‘-A"‘g

{ {Eazakhsra|1

;
0N

48

LS C,L';...al Jau,.., 3 @15 asllao 5 )90 Adbain ) JS@

oy ol wyge ol S gl ol wales 15 3G
Slold Como a5 Cwl N oojlasl 510 alS diges 28,5
A2 o il 3t s Ay gly o
5 o5 Cise w,oSl 5l eolatal b (5 s paiges (slas
RVIPE YOS SURRIN ST K PPV R 2 IR P
:(Raisi, 2016)
fi

h=hHhtex—
f (1) al

N, = Nye M*Ft = . g7=
J5 Slelyd fbar d(true) oo Slglyd fi oyl jo a5
e G € et ATl 590 Slgl,3 frhat o Kiles
[0, #lo N Lo Gl youl g a0 (oSibo b Joy S0las

235 513 oy p 390 Excel ldle 5 o a5

@Y
ans ¥ 0 SRA L1533 _sals 50T Ldos g 4500 gl
Obsl 5o plple LS wpo S5 50 pss Sl o5
o BLS ole ao loosls cwyp b o0g DL
VEY Jls BAYPA L 5l DL liw] sleolfans
4 ¥ oo KLS ol ao a5y, a5 00 5 el
g cudls pioli8l Guds i, Ve ans aile o laal
b jmals Gads de Gl goleo JLasd dslol b s
205 T ol b Tgemil GSLS (Y JS2)
3> 4 VWYV Jlo o) so oS 5 5l ae,0 VYA L

2 C. engrauliformis

g_b.l.:.ﬁca M )‘)J‘ ‘_’L’Lﬁn )») QSQLA L’:'MM" ‘_g).sd.:wT ZVa,t
b oS 5 jlade cpl ailbe slpt Jlo o ga o
ol sloolEas 5 salos lsal alas o lals KLS

el Caws 4 OLS

o 3l awsg 45 ol lalo alas (6,15 10,40 & U

Mssc oolawl ).:) aJoles )l Yl Ui 0)3]).! lej’
_ Cr/
En Nﬂ,r Vg Wa ) dJa.ﬂ)

30 @b 39 eSle Wa iVl ao 50 G o] jo
Sitwd iyl duo Il blae ot

oS plsreas 55 olile addgi Lo b el b (351 jolaieas
Joe hoslawl b s oS o0 o0laiw] Jow cpl (6l
Caxhd pae Gl plBd galS JUT akd,e
29,5 oo ALl oo 4y (g3luared

335 o0 b g oo Jolb &S S pe 9 S £
50 el S o Wl 0 053 S oan ]y ol ks
ONLRS lp gd e pe g She g5 51 (A0
52550 51 0l5e 5 e (oo (558 oo 5 o
(Raisi, 2016) o ool ¢f S ige

S |) SRR E S ,JLT 6)“5):‘4—"943 6”‘5 LngbsLéS

! perfect sample


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

VFoF Hle o) oylods AT 0,90 (g0 0,5 (cwlbils 2oy s

RWERP UL SRUVCR I IRVESRL VNP PN I L} § 2 PR OO @ ¥ Jgeme GLS 5T 0 i GSLS ol polazs]
(0 Sy ol S | obuale ISLS Olpme 3 aoys VB SIA o5 Ve g FAYNY b s

GELSVF-Y o yo Ll wssls plaizl oy 1) swo

2 .
o , -
3 . | ro:
"\ v 7 3 ro-
.:"3., Y 1 x r-
~ \ | hET I
i
‘S \T"Vv \\“‘A- \\““1- W‘n W‘M v
‘“ (Lal] IFyY- IFv0 IFA- IFAD IrFe- IFq0 1% 120
J N
OO bl 5o puslans F Job jo LS 43S ¥ wo ()l 5ae g wigy ¥ JSi
3 Gaere GBLS plad lcals iy, Sily mls o el A T 0 e Dol Yok slaools 4 axgi L
(Y USE) 00 VF- Y JLo BAYPA L oo & slwass SRA },,Jlﬂ 3 ookl b KLS jwog oyl 5ue
e :
_—
4 L
P
3 e @ ol
2 - @® Vul Biomas
e
1”10 1ry- Irvo 1FA- IFAD 1re- 1rq0 18 120
Jo
Ol 6L yo Lo (S (yliwl 53 (Jaomo GBS (mogu (g jlwandd Y S50
L Jaexe LS il y ol aslsl jo (V JSO) 3 (Faere LS do e jo auals iolidl 4 as g b
A gslwans SRA 5 Lials },,JUT 5 eolaz! ol B el }zJLST Joe Ae aas dilo BV ans =l
(F USo) sl Hlas 1y Jaere GSLS uegao Kg, jo Luals ol
]
-4
A
=y
I
N -0
’} -E
“p
-F
-
¥y 1Py 7% 119 1% 18-
CrlS 6L S gz 53 (LS o ums 0 (Jgero IS (50 Joko colils sy :F IS
éa» L éﬁm Lgl.il..S GQLA B aad ol u‘).uo 09?5.0 c.aj ).'L>\) G.M.:olf ).Jlj )‘ ooLa.wu‘ Lt QSIW 6[5.1..5 Bl ol
L8l algs gl LS sl jo o e VY S sl solBans 10 39250 aig aslsl o3 L
aolsl B,8 L as ol las b (O JS8) o (g 5lwad
4 C. caspia 3C. grimmi


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

wd2lgw yo (Clupeonella caspia) Jeozo SIS Ciols 5 (4l 30 9 0995 Commnd § Ol g o i,

Weeeo | x
Yeoonn |

Aeoer |
Foven |
Foeer |
Yeooo |

Y. Y- WA wAa. V.. \FY- VY- A VFF.

(2R oo gz
®

Ju

Ol S o D9 IS Ll 5 1FY Jlo B oud (g5lwdnnd (pmoge 10 S0

dle algm b oy Feee-Fere oogamo o0 VFY Jlo b 0szge g aeldl 58 b awo lis (izmen
(F J) Sle @bl gileans Jgone LS gl VEY-
Jbo b oo (liee 99290 g aslol (58 L oS 39 (]

£

ro--

pes

(:5) de

%
=)

¥ 1y IFA- 1¥9- & 1€)- I1&r- 1€r- 1€
J.

Ol L0 g (S L] 30 (Jgoxe (LS slp Joo bwgi (65 lwdand duo (3] 3o F S0

A>g0 mog dslol a4y Cons a5 28l walgs iolidl 5 lie Ol 30 Gao,n Yoo gald gl cod isres
LS 53 eog jo o )l VF sgas uli8l cals aS ol gilwands Jyere KL ogn Ol il
(Y JS8) 990 audlys (LS bl Vo WY Jlo b Guoger Ol g2yl (& azgi b
|r....
I { ‘
L # Y
¥ g
:’ 2.-.. {
lm(mmﬁ@lﬁ(ﬁ_m@
r.u
s "V " IF9- 18 18- 1er- 15 I8
&

Ol 5150 wgia (S Ll 50 (Jgere GBS (6l Joo bawgd (6 5lwduds (pmoga oyl juo Y S0

(A USKS) 090 plez VFY e Lo 5l o o5 lse Ol gao,0 Voo ials b g lw ol Cov puimon
Vot dwo Gl Gioli8l sals Jlo A 0,50 SO 50 s


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

VFoF Hle o) oylods AT 0,90 (g0 0,5 (cwlbils 2oy s

-
ro--
r‘”
3
} -
3, o
-
o...
1F3- 1Fy- IFA- 19 1&- 18)- 1&r- 1P b33
Ju
Vo ol p falS (258 b cmals 5l y0 i S liw! 5o (Jgore SIS (6l oo bawgi' (63l dmo 3l o 1A S5
S0
(A UJS8) 05 s VEY BAYPA oo Lo o ISLS 03555 e SRA 133 _zals 3JUT 51 eolical L
So 3o a0y AAD b 565 S5 y900) KLS alo
11---
)
'z....
Ir ..
R *
¢ [
a )
2 ® vul biomass

-~
M M d >

" Iy IFA- 19 g
Ju.
1 483 s 33 S il (soolS s 53 IS5 ol (512 o0d (53 lasipnds g A S
‘SQLQ ,:L>.>).» dudw.: )L.M.S JAA 60[.:..«0):A5 5}-&!5 IR ‘“591’..} U‘J.Mo as S o U"‘ ).i:l....: 6)L.ud.~.~w C.)L..:
O JS8) aes oo plas ) KLS Sy deo Bl iolidl g goles £4,0 L LS ol

6)Lw4.~.w W09 ("_EJLAJ ! 00 J&U 9 oty )L>o

- - = Series2

(;—7) e
@

® vul biomass
SEmeme---

IF7 IFA [ 3 1&r- 188
Ju
S ybw! soEans 15 35290 qudg dnldl ay dzgi b ouiyT 4vd A y0 LS alo (6l 0y (65 luwducis ywogus 1Yo IS

Al (g lwdnd (o @) duo Gl waal 4 gl awo o BLS ole juege alJls ool 51 eslawl b
O Sy Spls gl 288 L o b S Ll sleolFas


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

wd2lgw yo (Clupeonella caspia) Jeozo SIS Ciols 5 (4l 30 9 0995 Commnd § Ol g o i,

heo
o

Yoor
Yoo
35 Yeeo |
3‘ Voo |
Veooo |
bee

: |

Ve VEe VEY

AR A4

1
\FY- VFYa \FY- VFYa

JL.

O lw! olEuus jo o s @ azei b e..x.;.gj and dw yo BLS alo gl ouds (gilwand (ogus 1)) S0

9 j)“’ s oxbe) s )i’l-'-’ 23 pesle wm] Ol
Gl Sl Jlo 0 020 S olie 4 s8leo e
ool ol 485 s o5 03555 olins
Sblb yo o e Ve a1y S 0,58 o0 wilgs go

O JS5) aws il 1 FY e L

[ I8

=4

d l .....
}) o
G N %

I Iy A "9

o 9 Sy 25 b d9zge gog aalol g jliw ayyai b
8 old cel (SK5ls Hebay Jlo o ¢ /Y sobee
owes b S slisl solfas o LS Labe pl33
Gl izmen Sgdioe 5 e VO 0B
soied gyl dwo &g, el L LS ale plBd

-
Yo

goss )
phs PR

181 I&r- 1Er 123

OO bl sol oo jo Jlw ;3 +/Y (3l yuo 9 Spo E 55 4 dzgi b LS (Blo 133 (o luwdnls Y Sl

2o 0,38 aal Gl g cweds lian ans Sl o LS
2 8ok W 5 do i [l @ azgi b og LS
sl jglis jmolbl (goluo D 0,50 40 45 Ve amo
Jlo 50 55l VY e VWYWPA Lo o 5l 0 5l oo
9 Jebot BB o 50 (28 (ol madge aali 1) VYA

g Al
2 5 S g e Jelse ol (M 2 ogdle
Ol e 3l S ailasly s KLS p58 alS
aps gl 5l as sl Jloails wloe aisS wpales (Julge
ploe 4555l ol cvalin pewlS GLyo 0 VA4
@l e 2alS @ p2ie g 03,5 IS ) Lo, 2SS 55
BLS oogicems ) p ol e Slsb as ol ouls KLS
Paratkandeh Haghighi & lawg 55 5 i
S8 sy 50 (Yo VY) Fazli 4 (Y4 1Y) Kaymaram

S5z g e | ¥
Aol LS (ale sln goleo S 5 ao glaosls
b cd)S L8 oy Oppe addllae (pl )5 (punals £0 ams
So gl yslid (il g o 8 o el Sl 4 az g
a2 pl Blgl U peds Vo ans ailse o BLS 0l
8IS 5T g (slai B 5 oS 5 35
shl 5l goleo B 5 wo laosls g2y (S-S
SRA 5JUT gl sl o inio Lol 1o (5,09 1052
?le do Co pde 8590 50 Vb liebsl 4z o b Wiy oo
Ol oy p 025 )8 4295 3550 OIS bl o LS
lolFus o plaas aw Job o goloo (W 5 oo
5 koo 5 dmo jLES aal b8l Sk (S ol
RS zals BT mls g cuwed olide ans aile
2o ager it pals Sl KLS _ale ol ;SRA


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

VFoF Hle o) oylods AT 0,90 (g0 0,5 (cwlbils 2oy s

e g Fazli glaassly b azes ol ab anles
ialS o ale 015 o e 45 0l SlgBan (Y1)
lp CPUE 5,5 GISLS 5 55281 sLS 5| ,CPUE
el a3l i3 Jgane GISLS

@ be e g Spe E5 Olie SRS ol Ko 0
23 VF 4y 05290 (sl jolids slaws oy 2l rals <))
Jleelaro slxe Jad 1o go0,0 0 ol L wl ials
AV F A JL SIS ale p138 g jlew (nl Cou 09d
T YLV Lol g andly (otal8l g, oo
Ol,8en g Janbaz Sladzs L ash  ploww, dales o5
5 9> 5l Gl dee wisly lis aS ol Slgen (YY)
SBLS 0095y Wl 2alS a4 e loails b o,
o5t 5l olrailas Jgeme LS Lol el 00l (592
ol ools las |

ol 395 0 oleidny (GNed Sy pde dipe) o
Slawi py Cusgame Jlael Bp,b 5 goluo Lid Lials
Oezped 055 LB I jgies 10 weo ploy g b yslid
Sl alex a3 iluil sledeliy (ol
bl g ol ot g (et cla Sl
9 Fazli gloadl, el 5)9,0 b sl
slusgaze glyzl pgy) s (VYT Y22 9) o) Sen

wile gleale Sy Glou Jole 50 o

Slooged 5 home Jalse ples slaass ol
5 s a5 el pales a5 I8 el (g eanle
50 i Wilo,S sbml 1) cege il o>
9 39t Slp sl Cupe slagl il 5 s5ledae
5 Sl asll WS o pald KL Comer (gl
Ol aeasds plgs 5l el gl Medlin sl s, Son

Sg dels> (5595 (6 Seole

SN ol |#

el oais 5155 B e g awgs (69,50

References

Amiri, K. A. V. E. H., Shabanipour, N., &
Eagderi, S. (2017). Predicting the potential
fishing grounds for Kilka (Clupeonella spp.) in
the southern Caspian Sea using maximum
entropy models and remotely sensed satellite

laaidly yl b goad 55 pol anlllas s sl 43,8
hyts LS G S5 5 s 45 amse ol
(Hyore SBLS 2l ade 5 g9l LS als
el 0591 w2l ol 5l 256 Yiazs!

Fazli liwy glaalllae alaz 5 ;50 Olinios «yuizean
e 5 o grbans Sllusgi 45 Cansl ools Lis (Y1)
losgs IS8 3l LS Jlgld 5 GiSTn 53 5 ol
Oezed 5 by e Rl sleoygs jo wo a8
Sl (53130 aloz 51 USLS Jraadss g 03 » Les 53k
wnl g oodle )l cibllae Gaiss ol gloazil L as
aS ailesls flas (Y-VY) o, e 9 Amiri lelas
a5 byo maw sles aile g0 5l Liomiw sbaesls
Gblis Lol gy ailys o s ygaS 5 T Judg IS clile
Olsrear Wlgh oo g, (nl 45 g, S 4 (6 ale 05dlly
55 B eoliul 5550 S5 b pae il S

Condy sl gp )i cov s _ials LT b
ol o BLS apo gloelfars o jolis YA L oo
e anlllas sl o 00 plool Slslors el a5 LS
oeoge 39 Jlo )3 IV (G3buo po g Spe £ Slml
S5l VFY e Lo B oan T ams aw sl |, KLS alo
» WS el Glr sileand ol mbs WS
&oy aslol boas ols ol (DLS bl sbolSans
oS 5 )l 10 gl o LS ale p133 w5z ge
SloslSer oyl p odle wlos)S uST Jready
aao) )0 HeplS Shyo andle slay9iS (le (sladlaie
G Wlgie sl mlie 5l cbliz 5 oded ey o
o Js 5 soliasl .aiS Uyl 55 ol sl 45 (ol
Spo sy, Gt slr ARIMA wiile Gloj s
Sl slaJoe 9 (Gerami & Rabbaniha, 2018)
Amiri et al., ) goleo o5l 3blie olulis jo 9,01
5 Ok Sone sl Fhe (oo o)l alea 512017
g oo gz BLS 2153 3,50 )3 (6 5 e
el e 9 0095 e S (S (S ok
Jolss S50 il replS Slys 5o (Jsene SBLS

data. Iranian Journal of Ichthyology, 4(3), 290-

298.
Fazli, H. (2011). Some environmental factors
effects on species composition, catch and
CPUE of kilkas in the Caspian Sea. Ecopersia,


http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

wd2lgw yo (Clupeonella caspia) Jeozo SIS Ciols 5 (4l 30 9 0995 Commnd § Ol g o i,

2, 157-164.

Fazli, H. (2014). Stocks status of kilka in
Iranian waters of the Caspian Sea.
Environmental Resources Research, 1(2), 167—
180.

Fazli, H., Zhang, C. 1., Hay, D. E., & Lee, C. W.
(2009). Multi-species approach for stock
management of kilka fish (genus: Clupeonella)
in Iranian waters of the Caspian Sea. Iranian
Journal of Fisheries Sciences, 8(2), 141-154.
Fazli, H., Zhang, C. 1., Hay, D. E., Lee, C. W.,
Janbaz, A. A., & Borani, M. S. (2007).
Population ecological parameters and biomass
of anchovy kilka Clupeonella engrauliformis in
the Caspian Sea. Fisheries Science, 73, 285—
294.

Gerami, M. H., & Rabbaniha, M. (2018).
Forecasting the anchovy Kilka fishery in the
Caspian Sea using a time series approach.
Turkish Journal of Fisheries and Aquatic
Sciences, 18(11), 1288-1292.

Ivanov, P. 1. (2001). Invader in the Caspian Sea,
Ctenophora Mnemiopsis, and preliminary
results of study of its impact on pelagic
ecosystem. In First International Meeting: The
Invasion of the Caspian Sea by the Comb Jelly
Mnemiopsis—Problems, Perspectives, Need
for Action (pp. 22-26). Baku, Azerbaijan.
Janbaz, A. A., Fazli, H., Abdolmaleki, Sh., Kar,
D., Moghim, M., Afraei, M. A., Daryanbord,
Gh., Salavatian, S. M., Rastin, R., Nikpour, M.,
& Rezvani, Gh. (2016). Study on the diet,
reproduction, and biological parameters of
kilka fishes in Iranian waters of the Caspian
Sea. Iranian Fisheries Science Research
Institute, Caspian Sea Ecology Research
Center. 60 p. [In Persian]

Janbaz, A. A., Fazli, H., Khedmati, K.,
Bagherzadeh, F., Talshian, H., Afraei, M. A.,
Razghiyan, G., & Rastin, R. (2018).
Abundance, age, and growth of big eye kilka in
the kilka catch composition in Iranian waters of
the Caspian Sea (2006-2008). Caspian Sea
Aquatic Journal, 3(Autumn & Winter), 57—67.
[In Persian]

Janbaz, A. A., Fazli, H., Pourgholam, R.,
Kaymaram, F., Bandpei, A., Abdolmaleki, S.,
& Khedmati, K. (2012). Fishery and biological

aspects of anchovy Kilka (Clupeonella
engrauliformis) in the southern Caspian Sea.
Iranian Journal of Fisheries Sciences, 11(4),
796-806.

Janbaz, A. A., Kar, D., Parafkandeh, F.,
Ghasemi, Sh., Moghim, M., Bagherzadeh, F.,
Abdolmaleki, Sh., Azari, A., Nahrvar, M.,
Rastin, R., & Molaei, H. (2013). Biological
characteristics of kilka fishes along the Iranian
coast of the Caspian Sea for sustainable
exploitation.  Iranian  Fisheries  Science
Research Institute, Caspian Sea Ecology
Research Center. 68 p. [In Persian]

Karpyuk, M. L. (2004). Results of research into
Mnemiopsis leidyi impact on the Caspian Sea
ecosystem and development of biotechnical
principles of possible introduction of Beroe
ovata for biological control of Mnemiopsis
population. In First Regional Technical
Meeting, February 22-23, Tehran, Iran.
Mamedov, R. (2000). International-legal status
of Caspian Sea in its historical development.
The Turkish Yearbook of International
Relations, 30, 107—-137.

Paratkandeh Haghighi, F., & Kaymaram, F.
(2012). Significant changes in pelagic fish
stocks of Clupeonella spp. in the south Caspian
Sea. Iranian Journal of Fisheries Sciences,
11(3), 559-569.

Pourgholam, R., Sedov, V. A., Yermolchev, K.,
Besharat, H., & Fazli, H. (1996). Assessment of
Kilka fish stocks using hydroacoustic methods.
Mazandaran Fisheries Research Center. [In
Persian]

Raisi, H. (2016). Stock assessment and
management of whitetip shark fishing using a
non-deterministic simulation model in the
Persian Gulf and Oman Sea fisheries (PhD
thesis). University of Hormozgan. 135 p.
Rezvayi Sayyad, B. (1992). Distribution and
abundance of kilka in Iranian waters. Iranian
Fisheries Scientific Journal, (2), 1-21. [In
Persian]

Walters, C. J., Martell, S. J., & Korman, J.
(2006). A stochastic approach to stock
reduction analysis. Canadian Journal of
Fisheries and Aquatic Sciences, 63(1), 212—
223.

:lliody obciw! og2us

Katsuwonus pelamis i 550 plo cmiz E5b Job g 059 - Jsb alaly  Jobo Slgld (a0 (g y e (bt ep 00y L8 oS Stons

A=Y OOV YL F

Khedmati K., Gholizadeh M., Fazli H., Raisi H. Length frequency, length-weight relationship, and length of
sexual maturity of skipjack tuna (Katsuwonus pelamis (Linnaeus, 1758)) in artisanal gillnets in the Oman Sea
(Sistan and Baluchistan Province). Journal of Applied Ichthyological Research, University of Gonbad Kavous.

2025, 13(1): 01-10.



http://dx.doi.org/10.22034/jair.13.1.1
https://jair.gonbad.ac.ir/article-1-919-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-19 ]

[ DOI: 10.22034/jair.13.1.1]

S Journal of Applied Ichthyological Research

Journal homepage: http:/jair.gonbad.ac.ir

Vol. 13,No 1, 01-10
ISSN: 2423-6349

4|

Forecasting Biomass Dynamics and Catch Levels of Clupeonella caspia in the Coastal
Waters of Gilan Province (Caspian Sea) Using the Stock Reduction Analysis (SRA)

Approach

Khedmati K'., Gholizadeh M™., Fazli H>., Raisi H*

'PhD Student in Fisheries, Fisheries Department, Gonbad University of Agriculture and Natural Resources, Gonbad Kavous,

Iran,

2Associate Professor, Fisheries Department, Gonbad University of Agriculture and Natural Resources, Gonbad Kavous, Iran,
3 Associate Professor, Sari Caspian Sea Ecology Research Center, Sari, Iran
4Assistant Professor, Fisheries Department, Gonbad University of Agriculture and Natural Resources, Gonbad Kavous, Iran

Type:
Original Research Paper

Paper History:
Received: 09-03-2025
Accepted: 13-04- 2025

Corresponding author:
Gholizadeh M. Associate
Professor, Fisheries Department,
Gonbad University of Agriculture
and Natural Resources, Gonbad
Kavous, Iran.

Email:
Gholizade mohammad@yahoo.com
gholizadeh m@gonbad.ac.ir

Abstract

Clupeonella caspia fishing in the Caspian Sea has played a significant
role in the regional fisheries economy over the past decades. However, a
sharp decline in the stock of this species in recent years due to overfishing,
environmental changes, and the introduction of invasive species has posed
major challenges to the sustainable management of these stocks. This
study employs the Stock Reduction Analysis (SRA) model to assess
biomass changes and predict the allowable catch of the C. caspia in the
southern waters of the Caspian Sea. This research utilizes historical catch
and biometric data of Kilka species over the past two decades and applies
the SRA model to analyze stock trends and sustainable harvesting rates.
Various management scenarios, including fishing effort control, harvest
limitations, and setting catch quotas, have been examined. The findings
indicate a declining trend in Kilka stock, with improper exploitation
threatening the biological and economic sustainability of the industry. A
comparison of the results with previous studies reveals an increasing share
of C. caspia in the catch composition and a decrease in anchovy C. caspia
harvests. Under this scenario, with a 20% reduction in the catch rate, we
will see an increase in the catch rate to 10,000 tons in a period of 8 years
starting in 2031. Furthermore, the simulation of management scenarios
suggests that implementing catch restrictions and optimizing fishing
effort can play a crucial role in the recovery of this species' stock. Based
on the study’s findings, it is essential to develop and implement
sustainable fisheries management policies, such as setting allowable catch
limits and regulating fishing efforts. Utilizing stock prediction models can
assist policymakers in making informed and sustainable decisions. This
study recommends continuous monitoring of C. caspia stocks and
periodic assessment of their biological status to maintain ecological
balance and ensure the long-term economic sustainability of the fisheries
sector.

Keywords: Population dynamics, Sustainable fisheries, Marine resource
management, Environmental modeling, Fisheries policy
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