[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

(Clupeonella engrauliformis) g2 T IS dlo P53 O g (w3 39
1R GIYYYF sl b 33 b yo gl Jolgw 9o

D) W e . ¥ o (v L (Y) o - . () Vs
) siead jusels o) Stlallase af jeut Val yass ala 3 4V jlila yruo! e ) (Lad sa
hn.fazli@yahoo.com

"\\‘\63.‘.“4@3m(5JL¢‘,;$6L3J¢(53\9]§|54$:¢\93¢—\’\9\
" u:""“ﬁ Bydrs ‘u_“).:‘ BEY xu_‘:;‘d 6L@.\T 5252 (5‘)..\]. am‘g:}: -0y ¢
WWAY CragoioBondy sl WA L Tisl e f,l

oUW
o A3 st STl gy 9 VYVE= (Mgl (b (il (SIS 55 5 e (ST 5 (o087 () B ) 5) s
e YYYE Jlo o o5 YY e Shadsl il GG ) o e olie 457 L0k oliS ol B e 5 Glys 0 Al
Sl b 45 B oty g3 Ao ghiee (VTR Sl 3 o5 A L) ol 46l palST dly ATYA Jlu 55 o5 TV
Jlo g3 b a3 s aalil o5 [0 ) 4 (b b 55 als a1l o3 Y/AY =Y/ ) 3y el L@ VYVA L VYV
&S S 03 5535 o)) em 4Ky shay cod axbls N5 domly 45 e 4t o ALl W9y 53 il ge g JST 03 5 ol wcdly ST VYA
YWAT gl 53 o Yoo Lo i ap dgdde 2alS” 51 s 391 0o 03,507 o5 YOAO L e =VAOR ¢ oy \YYA L VYFVE gl s
Ao g el j5 il el AYAT Jle 3 o5 Y400 D500 4 VYV Jlu j5 o5 Ve 00 u e 5l 55 pddse 0355 ol g sdkewsy
305 Oddy gl olale gl g 5 Jle Y7 lale WWAY BAPAL llla 3 g d3 s I Jlo Y7 e S gl
SIS 253 oy iy Jy ool oy il oz ks I o > (Yo VT 5 1T (g0 ) e i lnle
e (5372 57 (S3 JS 2 (Pl o) D Sk 5 e ()2 Ua 58S ek Jas 40l dek O 5 (o) 1Sen S (g 2T

15 by Clupeonella enrauliformis (53 b, wue S gowlS @S

oy


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

w03 552 KIS ale HAD ol 5udS s

O‘)&AJ‘;L&

APAY (o ep 5 isd) ol 48,5 90 (g526] (GISLS
oolil L VPYE B AYVY el b cpaizman (¥4 il
5 had YV (e 5 3 )5) SiosSTy uem g,
b, sledos 5 eslizal b Yo f Jlo b g OVVY o lay
0dds 3,50 p 597l LS plsd ol (Fazli et al., 2007)
o7l GLS spo S o)l =) aalllas cnl 5 Ban ol
255 U e byl — Y YA YYD el b
¥ ol Sl g, et 5 5550 slelle o (92T LS
3 e S Sl Slss g aadse RS i e —
o 53 (Ble (nl 2153 (G5lajl el (o) 22 5 )55 30 0)90

Sbes 537 sl o ol

SLNCITEEU
55 5 )5 o blis 3 a5 Slaools 5 axllas ol o
OS5 (bl el 5 il soloo joi 95 ,0) ol bl
0uSisy 90 Jawsd VWA B AYYY Gl b (I3l 0w)
(J31 90 Gosnerl 5 () L3 sle ey
e AYYY oLy 5 Lad) b eoliiul g oo (5550 aex
LS weo (VF2 Glils YAS 5 VWAY OYAY o Sen
oS hed g 5l eslinl b (el GBS alex 5D plals
5 Ablbge o ailay o Slg Yoo Y dae g0 4 jeome
o5 Bo)S 5l 5 anidar ojlil (28,5 O sl (U el
iS5 ol S 4 bt e el pieikie VoA gl
Sl yio VIB-Y Ygors 55 28 )65 ailas jhad g 005 e
O g Byglid 51 SO, cud b Loges (Ben-Yami, 1976)
2 o Olie ) addllae pl e ablige pite o5 VO-) -
ool 5 50 s S Sl Ly 45 (b e 4o sl
oy Sud @ MW BYVE Gldle (b ol 5 DS
OT) ol ot ol obe] i) a eoliczal cun
5 s Jle Job ples o s b loj w2 (5l paiged
by 8T Sjse ja dw e 0 LSS Al 0 U SS
Sogar Hgled Wiz s 5l Sk Y0 sgam (6)l0 paiged
55 ) ey MBialejl a4 G 5 b g Bola
2 008 Jie (Gysneil 5 555 Sbyd SiPsS] eaiSas,

4odio

SBLS (3% sb,s ,o Clupeonella iz 455 4w
o> ¢ (C. engroliformis Svetovidov, 1941 ) (4=l
009 3% sbyo Latse (C. grimmi Kessler, 1877 ) e o
C. cultriventris ) Jgoxo LS L LT 2l oglis
51,90 bl o oS cusl SlealS s4>4 (Bordin, 1904
@5 9 Slee B 0 g e VoYl s Gleel 0 Lo
AYVO (hlen 5 @ey) WS oo Camy 5 by
.(Prikhod’ko, 1981

ol layslid bawgs )35 sbys yo Glale LS ore
Ol 3 i 485 aws g (&8 )55 5 (ol ) 09 & e
599) o5 e sozul GLS Wil vpo S5 p0 5 0l 5l
hab ol oo 153 1, hale LS s JS 5wy A4
et Oy s sledle j0 do Cans ol LOYVY ol
OYAN) aoy0 Vgl jieS a4 465 cpl omd Slgl,8 9 3L
AV Glils) cél rals

1 508) 05 o b Gblie 5 lagels 5l 5ol LSS

2 3 05 A e ol (5555 48 iblis 5 (i) - 3l yieS
9 slls ale ol (Prikhod’ko, 1981) &S o (5,90 wisly
2O Soex (hol 0355 (637035 5 039 053L g o)l (205
Sedov ) 0,50 Spge obl 5 e slemle 53l b
OYAY ) SKen 9 Las «&Rychagova, 1983

Ml 5 B (9l GSLS ppasy) lale LS
S e R R
Mamedov, ) s ls ;35 sb,s SO pgatu 5 6 Lss lale
ob &ly o 9 (2006; Daskalov & Mamedov, 2007
B AP slaams 0 aSyjsha 05do0 gme 535 L)
Ol Yo ) Gl plele LS a¥le weo (e 1AV
Froogue hinl ple bwg ead i g9zl SILS lais
Daskalov & Mamedov, 2007) ¢l oals (5,155 o5 e
alex> 5l lale BKLS owo ! o (Prikhod’ko, 1975;
ol amals o S olite ass b syl SISLS
&y ol OMes 0,0y, & 4> L (Fazli et al., 2011)
tsge gt 5 Slalllas o ale cnl b3 5 oy e
(0335 5 03 (o) Shlom ega® 3 olnl OOt Slidos

oA


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

Ol 2l pale alae

5 (F) @olio jo 5 Spe culpo e ¢l rizeen
(Klng, A2 eslanwl ) (_gLQJ}A)B )| (E) Lg)b)g oy T

11996)
F=Z-M
E-F

Z

ST gy 5l ezl WS b3 e o sl sl
A% eolanw! (Biomass-based cohort analysis ) < 4ae5
dwlee (gl g, ol o a5 (Zhang & Sullivan, 1988)

125 Jge8 5l g S (3 g Jlo o y3 T 50 00

g 5l i ples sl s
— Ct(Ft +M _Gt)
t = Ft(l_e—(Fﬁ-M—Gt))

(M-G)) (M-Gj)/2

B.=B

ij i+1j+1e

+ Cije

Jgep 3l slabaod gobo po g S sl (lp uimen
10 eolaw! 2

B;
F, =In(w——)-M +G;
i+1j+1
& e 30 dwo Cp i s jo 00905 By &Yolee ol jo a5
O sl b ol o p2 Gy Jloe s sokeo e 5 S e Fy
51 Jlo jo apo Cij g1 s g 11 Jl jo 00gi 3 By jor &
o 91 Jle o (sl i oleo oo 5 S pe oo By § o
8
2L gbele (o Slgl (plge 009365 drlna sl
Glp g Ar g OF F o JLo ¥ 9 VT s ey S
(Fazli et al., 2009) as 48,5 a5 5 aoys Voo 5o
9 ol (e S (ple dged Slasd (398 S S
VWA BUAYAY Gldls jo ol ) o5 Jlaws duo uioren
a2 055l 55580 sledls p nalse 5 JS 1S i

o9

ot S5 boaisT o 3l sl SSLS ol lacl olKtyle;
oo 0 alols b Jsb Sl ol losisai e 3
2 S ) S L beaised Gy e D gl
A g Sl Jsb il

225l Jad e ool plonl el jleslainl b G (eens
oz o 3l ale dae) ) wb ad Sl Jsb ail
0315 513 (el sol> pgate Coby SIS o | el
g 0ol odilbl Vb 5l ye a5 Jaylyd jo YeSloy 5l eolanul b g
Chilton & Beamish, ) o (pw (ytd g1 (Siio ] aie
(1982

Catch Per Unit of ) i axly j0 apo adllas ol 5o
250yl ya sl (p,55LS) dee olie «(Effort=CPUE

Catch ) oo s (5, 51 (S) sl oy e sl
Jlo 4w o e laools 3l eolainl L) ouls colazul (curve
dslee iy Jso 8 51 S s 9 S cupd e 9 (Sp0 3
Fi e 398 @l ) oolaxwl L (Ricker, 1975) o
.04 dewle (Terminal Fishing Mortality)

Z=-LnS
e ZM Jowe 5l (oaeb ze 9 S pe cpo drile sln
{Zhang & Megrey, 2006) o eolitwl 5 Jgo,

bK

M :eumy%)_l

Job alaly o b3 el bl je 9 Se M oS
Jsb 30 22 oty @WVlo ;oo Koys 9 JBx
23l (oo Sl ot 9 e

a5 olial pj Jge I Glm ow dslre sl
(Zhang & Megrey, 2006)

t, =044t

A5k &0 00l do oldle S las thay a5

K ol Job Loy Jolis oy slo el )y aslllas (ol yo
ioadao VEA Ci i oo Job j0 ot g aVle 0l oo
Fazli et al., ) ab oslital Jlo -VYF 5 Jlo ;5 /YYA
2007


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

w03 552 KIS ale HAD ol 5udS s OlolSas 5 JLad
BAYAY Gledlo (b g o o5 (] Sl s 5 s, a‘.’.b

Sl (Sb ol Loydy s x sl YYAO-YOAY o VYA
BAYYYE sldle o (035 axly 0 awo ol Jg () loged)
2 50 ekl e L o3 YIOY-Y/AY (p0) 0gr culi Lo ,a VWYA
o o g il wud smels Cody as sldls o (e

(O loged)

Jlo 5o 5 YY) gl LS ale wpo e

Jlo 5l Iy <8l aal3 VYYA Jlo ps o5 SV 4 \YYF
WA Jlo 5o g el anils gupad caals aig, a4, 1YVA
10 &S 55 eobeo MLV laged) o 8,9l p o5 Ae lads
5 ATVF o) cadls ol W, )TV B OIYFYE sl
haal any sledbor )3 e 2alS s et xpglid YAVYZ
e pgles VPED 4 WWAY Lo o g cdl mals cusy

(CF) OB alg 3 dma

35000 - 80 -
30000 -
% 25000 - 60 1
3‘ 20000 - i
i % 40 -
I3 B}
j,, 15000 |
3 2
i 10000 - 20 A
5000 -
o - 0

1374 1376 1378

T T -0

1380 1382 1384 1386 1388 1390

Jeas

WAL BATVE sl b 55 sbs Sl Sl 53 sl SISLS AW dmls 3 deo 5 (3bne I s Ol e 1Y s 903

oy IV g VYA ey Ll Slgld \YAS g \YYE lll
AV loged) o 3,90

Sro dd slalin Wy, 8 (pilee 9 S5 03955 e
b &S S eos) e a5 ekay ol ails (B asly o
03,505 o8 VOAD - ABA -+ oy VFVA LYV el
VYAZ Jlo jo o5 Yoow Lo pis ag aalds 2als 5l ey 09y 00
2 5 ARY 5l s palge 005is) e (T laged) am,
a4 e 5 GRlEIYYE o s 05 1200+ - 4 WYY L
Solyd (¥ Jlogad) cdly pald \WAS Jlu o 5 V20 sq0
w3 oo GLES 55 JS 039865 A Cad (plse 039555 (oo
3gaz VYA BAYYY slodles o a5 Ll lgly3 lawgie jgh
28l Gl VYA e o aopo Vee Lo i a4 09 doy0 OF
Y Jlogad) Wil LI s 0 MlS palge Koo & le

VBN Jals i ISV (sl SLS ale so 0

SlsL3 VYA BOYYE cldls o (¥ Jlogad) o oanlive alls
obole Ll cpul don ;0 5 090 ailie Ly 185 s lowdS don
Al 5o 5lalo VYVA Lo o g wiog T s LS
1y Slsld ooyt 505 VYAY BYAS clofls 4o 5 wias i
Ssls Il eyen ol o sl olaisl sgie Y olale
3 am s 03 65 (o V' 55 slens,) e enle
Sl o5V egas plyz plale Slild 5 salidl i, Ll
obale Slsly aSy sk b aalol wig) ol am 4 VWAY Lo
AL so 1l e plale 5 28l a8 iy Gle
SolP fgeze WV Lo o a5 ob plas mls wal

30 4SS g0 40 B9 o, VY L \a 3 [y e sl ,S


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

Ol 2l pale alae

M0903) Wlodly ol Loy 5w sl jo 5 JLo o +/VY
£5 OTAF 5 AYAY cldlo 320) YYAS B AYYE 6,50 o (F

(F log05) o oamlie VYYA Jlu )0

N

60
40
20

60
a0
20

60
a0
20

60
40
20

60
40
20

60
40
20

60
40
20

60
40
20

60
a0
20

60
a0
20

60
40
20

60
40
20

60
40
20

Loy obeo yoo 5 S \TYE B VTYE Gl b

ogate s VWYY Jlo o Js (Ul o +10F—+/03) 34y ol
VYA Jlo po oS ek <l Gl Sty ol oliee VYVA
VWY ldle bt 550 Jlo 50 YIVe soleo e 5 S pe
4 g il cials Wyy solio e g Sie ol YWAY I

YYVY

-_L.%
. YYVve

. VYV E

. YYVY

. YYVA

YyYvAa

4__,J_,_. . —_— . . .
I YYA .
I YY AN
YYAY
—
l YYAY
. YYAY

YTYAS

(

VYA
—_—— - . . ._\
a s 6 7
)

VAT GAYVE ldle b o5 sbos Sl Jolsm 03 @l GSLS deo i oS 5 1Y la 503


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

w03 552 KIS ale HAD ol 5udS s OlolSas 5 JLad

200000 ~ - =— == 100
-
- -
d
d
160000 - 7 - 80
7 , A
a e >
a | - - .1\')
v 120000 o S e 60
@
3 —O— e ey E
f;fi 80000 - - =l e ) F40 =
5 3
40000 - - 20
0 T T T T T T T T T T T T r 0
1374 1376 1378 1380 1382 1384 1386
Sl

b Spl Jlsw &5}’,"’I SIS S o3 905 Comd p Ml po 0350 o Slgl B g plge g JS 03505 Olgme 1Y Hls sad

WA GYYVE sl b 5

3 4 r1
—— a5 8 e
—O— Gl e gL
- 0.75
3
V)
- 0.5 %
Bl
'."
&)
- 0.25
0
1374 1376 1378 1380 1382 1384 1386
S

Wl (b 55 sl Glal Jolow 55 52T SIS 25 51 (ols po e F 5 5 laliod @obeo a5 S 0 Do 1 8l g3

(M;un oL, (v/0 ﬁ) Sold 0 0 Cj < gkhao ch.u o L) VPAT G AYYVE

A\


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

Ol 2l pale alae

Oz olpl Jolsw 5o plabe WS oo bl o 22
by cwl ool g HoS e laple ;o duo el a8 F
Sls olale 3505 b g oad ol e adsy a5 i, oo Uil
T Joges 5 a5 shilen Jy b il ol olale iyl
oSl cils Gl b & olale ool Slshs as eols oles
sl mels Gods 5o B s ¥ w leedS Sl
2alS Wy sl prizmes g pw LSl 4 4z b ol
Oliss i 4 VYAV Jlo Sl (5306 axly )3 see g se
el 0D oy Daly e cpl plBS A vged (6, S A
STem 55 sl lale 5l 435S G fage w5978l GBS (Lo
S pga g lale plo lis el a5l oo 5w Sl
Mamedov, 2006; Daskalov ) oi oo g 535 sbyo
5elee 0950 slo )8 wluly (& Mamedov, 2007
- skl by sl e plbele BLS we S
) ol doyoVe 5l s a8 8gr o3 e YY1 20) 480
Fazli, ) culs 3o sooul GISLS a0 (5 5o YY- J8las
o35 wlely (20115 Daskalov & Mamedov, 2007
oo 03503 5l o5 e Fee vgu> aYls (V4V0) Prikhodko
Slole Lawgs VAV aas lgl g VA8« ams ,o s92u] LS
2B e glple ad Bpae )3 by S8 bl
i gl 5l a8 Jlaaiss Comex ple gy, KLS 455 (0l
RSVRVSIEREL JETIRVIC g
2 e oot e A pleale KIS w53 eSSl
Ollllas wlalyy 3g: Lls )55 6byo S v 5 s
Fazli, 2011; Fazli et al., 2007; Daskalov ) 43,5 &40
5 49, 0 dwo dex 5l goaste Jolse (& Mamedov, 2007
sl a3l i abe ol gl a5 s e olgs
il glryeiS dee vy ail> aes I So alnle
Slp el Gpere 2l Gl 2B bl sl )33 sbye
@il Sl ezse by poedle pLES (lie pids cSlis
Geb 5 0905 (6 S0 s b SeiusSTg 0 00 by pl5d
La> g, (Y++Y) Mamedov ¢ Daskalov — slpiics
s podle (ale (nal pB3 5l llae (5)l0 0 0500 9 pBS
Ol bl w0pBd 6y, See bl 4

1y

-

s i g oolio Gl 53 ans g0 b
Bl gl b 55 slye ye plebe BLS Corex s,
oy TVA B OAYYE bl L (Fazli, 2011) col
GBLS ole Comezr (5, deo L2 (oolo B I
S 45 G aly o de a5y ke el S5t SLlST (g5l
s sl o w03 S byl slp el
0S5 o RS Wy, () bsed) il els ol
M3 5555 by a4l sl ysas ple o ezl LS
,o (Karpyuk et al., 2004; Mamedov, 2006) o5 55
3575 el o5 a5 e JL 55 sl
Olyz oleale (Slgld g 0ud 05" s pleale Slgl3 wre JlLid
o o lale VEVA L o oSy sk ol @il iulsal
5 @lo e 5 Syo Gl (¥ Jloged) Wiad M spo 0 Y
(¥ Slogad) WS co Braal 1) g5d50 (pl 55 (55005 000 75
51 eS Wb gl e £ (VAAY) Gulland ol b
anlllae sl 55 0d ools L B laged 4o aSyshailen il +/0
g 10 5 G Ll i )0 sl pose £

¢ Daskalov 4 (YY) Koo g Fazli S0 )L 5
gy o dwo b lojen Wdgas ()55 (Y- V) Mamedov
JtsLle (Mnemiopsis leidyi) loails sgme 5 99,5 Judou
Jdd g 00,5 s Gy Gl 0 3 555 Sbys S
Kideys et ) gzl GIKLS b p2lee 45 nl Slae 2o,
oads ale opl B3 wal zels o @l., 2001, 2005
AYO 5l szl QLS ale n55 S (lie a5y sk oo
ay Voo¥ Jlo o o5 e PP a Yo Jlo o 5l
uials Mamedov, 2006) Y- -0 Jls ;0 o5 e A+ sg0>
ol ou oanlice 55 ol Umlges o otolS s, ol il
(Y log05)

il 253 &5 Slele 3l sl pee slealy 51 S
& Spy3S Ol 50 e Cupde Jlesl il 03,55 aald)
S e Jead 55 50 Vgome 971 GBS (53055 L
3 Semez LS w8V 5l i) ol s Gle p5 —ols 2 0o
O Glils AYAY (i) 5,5 0 Ooge (bl e
Jo & Blax 0 a5 0 poe Jlel 4 axg b albiseies


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

w03 552 KIS ale HAD ol 5udS s

C)‘J&AJU'L‘A

tp gl tp o5y00 g Gl e (Sligslue (LA
Solal ey AFAY (g (53T §.8 (s o cpudio
(Sl dee bl o plele KBS (Sojgden
Ao YV ol pl oMl Oladon duwge Ol Ll
oboile lel asldle AFAY (gl g .y 0d3b,8
JECOR U CH U S IV | 7/ R | £ PN S AN I

Ao P a>dg g doli

Ben-Yami M., 1976. Fishing with light. FAO

fishing manuals. Fishing News Books for

FAO, 121P.Cpjlton D.E. and Beamish J.R.,
1982 .Age determination methods for fishes
studied by the Groundfish program at the
Pacific Biological Station. Canadian Special
Publication of Fisheries Science and Aquatic

60:102P.
Daskalov G.M. and Mamedov E.V. 2007:

Integrated fisheries assessment and possible
causes for the collapse of anchovy kulak in
the Caspian Sea. ICES Journal of Marine
Science, 64:503-511.

Fazli H., 2011. Some environmental factors effects
on species composition, catch and CPUE of
kilkas in the Caspian Sea. International J. of
Natural Resources and Marine Sciences,
1(2):75-82.

Fazli H., Zhang C.I. Hay D.E., Lee C.W., Janbaz
A.A. and Borani M.S., 2007. Population
ecological parameters and biomass of
anchovy kilka (Clupeonella engrauliformis)
in the Caspian Sea. Fisheries Science.
73(2):285-294.

Fazli H., Zhang C.I. Hay D.E. and Lee C.W.,
2009. Stock assessment and management
implications of anchovy kilka (Clupeonella

engrauliformis) in Iranian waters of the

Cupde g (g e bl ens alez 5D Sojglon slacasgase

Dyl SoS QT Sk 4 opsd 5 &l

SO0 9 S

Oitu diez )l LSen 4l 5l el a3 3 13 Jb coles

SidsS] eaSimghy 90 0 plele pBS oLl 9 GTdem

agi ) wlores o5 (I3 spon sl 5 (o), by

B9 oo (S0ya8 g Sid alily (6, Ken diges

&b

9 .S wuyliy lg waxloy tg PR VW e y9s
Olsle pliwl (s Slidos 38 0 S o515 000
Laxan VYO
Sbye 25z 0 0 (e adg 9 4l g 0d)y ()
Slidsd duwge SlHLasil AMV-AY 6 bw s bl o
Ao BV ol ) odls

@l G55 e Bblie S y5iise 5 StsSTs e (g

Voo phasle gl oMs Ol S e Slades b

Ao

e Plodw Lz 15 pad LB ol oS g Glils Lz Lad
&_id)w}n .\‘VA‘" g A c‘ssvé) 9 .‘ s‘snﬁ)” f.&
S8 o @bl o lele BLS (ao g s5glam)
Olpl Ol Oladod dwge Sl el AYA-AY Lo

(Sl 9.8 ol oS 8 GLils o Flygoluo L (b
Olale BLS (are 5 shlo) Sjgiise VAT 3
dsgo Ol Lzl AYYA-Ae Jls 6w vwo bl o
Asio B ool pl Ol Sliass

¢


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0 ]

[ DOI: 10.22092/1SFJ.2017.110087 ]

Ol 2l pale alae

King M., 1996. Fisheries biology, assessment and
management. Fishing News Books, 341P.

Mamedov E.V., 2006. The biology and abundance
of kilka (Clupeonella spp.) along the coat of
Azerbaijan , Caspian Sea. ICES Journal of
Marine Science ,63:166 —1673.

Prikhodko B.I., 1975. Kilka of the Caspian Sea and
their abundance. Trudy VNIRO, 108:144—
153 (in Russian).

Prikhodko B.I., 1981. Ecological Features of the
Caspian Kilka (Genus Clupeonella). Scripta
Publishing, Sari.; 27-35.

Ricker W.E., 1975. Computation and interpretation
of biological statistics of fish populations.
Bulletin of Fisheries Research Board of
Canada, 191:1-382.

Sedov S.. and Rychagova T.L., 1983.
Morphological characteristics of anchovy
kilka, Clupeonella engrauliformis (Clupeidae),
in winter and spring. Journal of Ichthyology,

123(3):140-143.
Zhang C.I. and Megrey B.A., 2006. A revised

Alverson and Carney model for estimating
the instantaneous rate of natural mortality.
Transactions of the American Fisheries

Society, 135:620-633.

Zhang C.I. and Sullivan P.J., 1988. Biomass-based
cohort analysis that incorporates growth.
Transactions of American Fisheries Society,

117:180-189.

Y

Caspian Sea, Fisheries Research, 100:103-
108.

Gulland J.A., 1983. Fish stock assessment. A
manual of basic methods. Chichister John
Wiley. FAO/Wiley Ser. Food Agriculture, 1,

223P.
Karpyuk M.I., Katunin D.N., Abdusamadov A.S.,

Vorobyeva A.A., Lartseva L.V., Sokolski
AF., Kamakin A.M., Resnyanski V.V. and
Abdulmedjidov A., 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. First
Regional Technical Meeting, February 22-23,
Teharan. 2004. Available from:

http://www.caspianenvironment.org/.

Kideys A.E., Jafarov F.M., Kuliyev Z. and
Zarbalieva T., 2001. Monitoring
Mnemiopsis in the Caspian waters of
Azerbaijan. Final report, August 2001,
prepared for the Caspian Environment
Programme, Baku, Azerbaijan,

Kideys A.E., Roohi A., Bagheri S., Finenko G.
and Kamburka L., 2005. Impacts of
Invasive ctenophores on the fisheries of the
Black Sea and Caspian Sea. Oceanography,
18(2):78-85.


http://dx.doi.org/10.22092/ISFJ.2017.110087
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.4.12.0
http://isfj.ir/article-1-799-en.html

[ Downloaded from isfj.ir on 2025-10-24 ]

[ DOR: 20.1001.1.10261354.1391.21.4.12.0]

[ DOI: 10.22092/1SFJ.2017.110087 ]

Iranian Scientific Fisheries Journal Vol. 21, NO.4, Winter 2013

Changes in stocks of anchovy kilka, Clupeonella engrauliformis in

Iranian coastal zone of the Caspian Sea (1995-2011)

Fazli H.*®; JanbazA.A.?; Keymaram F.®); Abdolmaleki SH.* and
Khedmatei K.®

hn_fazli@yahoo.com
1,2- Caspian SEA Ecology Research Center, P.O.Box: 961 Sari, Iran
3- Iranian Fisheries Research Organization, P.O.Box: 14155-6116 Tehran, Iran
4,5- Inland Waters Aquaculture Research Center , P.O.Box: 66 Bandar Anzali, Iran
Received: October 2012 Accepted: Feburary 2013

Keywords: Catch, Stock assessment, Clupeonella engrauliformis, Caspian Sea

Abstract

The main objective of the present study was qualitative and quantitative assessment of
anchovy stock, Clupeonella engrauliformis in Iranian waters of the Caspian Sea during (1995-
2011). Over this period, total catch of anchovy kilka increased from 32000 tonnes in 2005 to
67000 tonnes in 1999 and decreased sharply to 80 tonnes in 2011. In the years 1995-1999,
catch per unit effort (CPUE) was fairly constant (2.92-3.52 tonnes/(VesselsxNights) which
fell to 0.01 tonnes/(VesselsxNights) in 2011. Total biomass and spawning stock biomass
(SSB) had the same trend as CPUE. During 1995-1999, total biomass of anchovy kilka ranged
between 158500-185900 tonnes which dropped to 2000 tonnes in 2007. The SSB showed a
downwardtrend from 105500 tonnes in 1997 to 1950 tonnes in 2007. In age compositions of
the catch, age 3" was the largest age group. From 2001 to 2003, age 2" predominated. Finally,
number of young specimens declined and age 6" and 7* groups were predominated in the last
years. Present study indicated that the situation of the anchovy kilka is critical. A coordinated
international effort is needed to provide implementation of sustainable management and
responsible fishing activities in the whole Caspian Sea.
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