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03T, 5T 365153.21 | 53270249 144 101
O3 o 365200.12 | 532815.56 145 102
SWb ety 36520839 | 532927.55 146 103
S Jdlae 36522020 | 533127.06 147 104
Il gz 36522561 | 533253.53 148 105
€S 365235.05 | 533356.10 149 106
(W3l5) 35,5 A 365239.67 | 533454.18 150 107
>S5 365249.09 | 53363833 151 108
s sl 36524927 | 533736.22 152 109
F oy g 365302.04 | 533917.41 153 110
653 S 05T
oo 36530421 | 53403534 201 111
LT s 36530834 | 53412001 202 112
NONCgRs 365318.87 | 534159.40 203 113
g e 36531461 | 53425191 204 114
ol 365323.12 | 534407.98 205 115
503 365337.01 | 534513.97 206 116
b 365342.09 | 5346 09.00 207 117
Aglbs 365347.68 | 534721.78 208 118
kT okl 365355.18 | 534757.29 209 119
(M g5 365345.83 | 53492991 210 120
sLT5L 365351.06 | 535101.54 211 121
oluds 36535629 | 53520036 212 122
NN 365421.17 | 535308.11 213 123
> ) 370811.03 | 535837.12 214 124
Ol Wi gy 37071242 | 53590049 215 125
RIEWCgpye 37085592 | 535819.36 216 126
Sl 371037.15 | 5357 44.40 217 127
OlieS a0 5 gt 371259.96 | 53565095 218 128
RIEC . 37135020 | 535627.67 219 129
IS i ag 371513.90 | 535600.08 220 130
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S ab g e Slga b 53 (6513 4505 O 5 0o a5 S KK 4 (G 5 055 ¢ sb) (ot T (Sla 031
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3l gomie ey 5 od a5 dbe OLale (Jsb 5 s S Jsb S5 s sl o g LT
A 03Ul FISAT L1530 15 51 e 5 &8 e 5 Ay sLa alyl aaloms 6l oo i oLl J gl
(Gayaniolo et al., 1996)
3 ITATAY Gladle )3 o oS5 ods plesl slaosls Sl e 5 68 e 5 by gla el amlone sl
Olewl 43 Laesls 6)5T:Jf5 G134 gad e Hb o565 Hie acnloes 55 Jg dd oslazal VFAYAYF
o3 po e o s A ale Job Sl s 9w OS5 ol 5 AOYAYAF ()ls e e e s kY
Al dnlous ol e 55 dsd BB S5 gu o Hldie 5 b eslizal VFAYAY
:(Ricker, 1975) A& o3lizwl 3 dsbas 31 S 055 5 S Jsb daly denlows 5l

W =aLP
A8l o b b b g sl Sl 20 el ey SR Sb L 8 ey JS 055 W S
2553 31 US e 55 e o e 5 0k 3Lzl Catch curve i) 1 (S) el cu b domlous (1
(King, 1995) Lé dewl>us

Z =-LnS
(Biomass-based cohort analysis ) &y s S JUT 55, 51 S JUS 5 dduw ale 53 Ol e 5,57 5 6l

oS Q,U_‘,'-Tj Ju &iJa'-T 230555 ) dunles (Sl 59y p) )3 45 (Zhang and Sullivan, 1988) Ld o3laiu|

2 deep ) G

B = CI(F;+M_Gt)

= e 25 e ple 6l 0 s
t F.t(l_e—(F,+M—G,))

_ B (M~G;) (M~G;)/2

ij i+1j+1 + Cije
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A eslatwl 5 Jge 95l dasd (ool

3l absd Uiy o ,bGidls 5 (sols S d?]aFt W opw 93 headCy it o 53 03 55 Bl ol j3 oS
55 &l b (g3bo e 5 68 0y By o sidle 53 oGl e sitTIle 53 03 55 3Bint o1 dt e
o sidle

LS eslizul (age at first capture) deo sl 35 o 5 (3L w9 d?f M‘ Gem Sy g5 e p 3l

:(Beverton & Holt, 1957)

Y 3 U [-nK (t,~ty)]
L FelM ol Z n€ (11— e[—(F+M+nK)(tL—z(,)])
=S F+M +nkK

=

:(Beverton & Holt, 1957) L& oslaw! ) d_,.er j‘FO'ICf--’A alags s

3 [—nK (t,—t)] [=(F+M+nK )(t;—t.)]
d(Y/R) _ e_M(tf_t")]WwZ{(M +nK).U e : N e :
dF pr (F+M +nk) (F+M +nk)
[(t, —t)F>+ (M +nK)(t, —t)F — (M +nK)]}

ZMaJ@‘(R‘C@@j;JQC&JSB ‘dﬂﬁ°éﬂj)ﬁjéw)‘}j‘F35%6—fMWJL;‘J{W

SB < M M K 3
S lr = Yme e W, (1= )
t=t,

3
SB 2 Y
_ M (t,~1,) —(M+F)(t—t,) —K (t=1))\3
?‘F:Fl = E m,e e W_(1-e ")
1=t

Bl oo Sl ) Siaid g Sy 53 e fy o Al e STl (Colg o dsb 5 05 aWe DY slae cpl 55 &S
03 A (2o 6l i ) D) 5258 53 03k Olale S a esle Al il se Lo A F Y (U o
a0 F O o s b IS ale s YA ¢ S13D Ve 50/ ¢/F /A Cd 5% 50 F Y e
5 g Y ) Ll U, (s 4 S L s (Fazlietal, 2008) V/+ 5+ /8 /Y ¢/ A oS

ASL gan=3 9n=2 m=1 =0 | »



VY [e0d A0 Glale Gz olige
T S aab ey ! (ABC=Acceptable Biological Catch) J 33 |8 dg.ljjjj:a Lo oS 9 dwloes () 2
S s Sl (b A3y i e Sl 0 o3ls (S5 i By, o 3 eslinal (Y-Y Jpdr) s,
SVABC pns 6l oW (Y 6la Causy (6l (Anon, 1998) il oo Sl (abT O T T COR I YW

(s ealanl J‘f.) d}.aje

Iy
ABC = ABC, + Z—B Fase (g g

i=r+l +FABC
) akesd e 568 ey SFapesS
= Pl e SS9 SS9 S erce p 3 Cund g 93 52 50 (S 0315 1 eslazal L sdd i ABC (gl
AsL
JS7 Ol s ot (55lny (ale dm 315 Bl o oo S ite o Lol (San e S
Slolay ale dom 31des Y= ¥ U 53l dclous 0 35 5T 5 (Wlo ¥ Olials 0553 5) Sy S 50 503
ol okl 6391 ods

Ol gl (SNd 2l S Mo b 30 ABC (yaaxi (Sl 90 00 00 g1 510 (Slghgy :¥-Y Jouo>

Tier 1. Information available: Reliable estimates of B, Byisy, Fmsy and Fg,
1a) Stock status: B/Bysy>1
Fapc=Fusy
1b) Stock status: a<B/Bysy<1
Fapc=FmsyX(B/Bysy-a)/(1- o)
1c) Stock status: B/Bysy< o: Fagc=0
Tier 2. Information available: Reliable estimates of B, Bxe, and Fxg,
2a) Stock status: B/Bsyg>1
Fapc=Fio%
2b) Stock status: a<B/B4y4<1
Fapc=F409.X(B/B4og-0)/(1- o)
2¢) Stock status: B/B4yg< a: Fapc=0
Tier 3. Information available: Reliable estimates of B and F ;
Fapc=Fo.1
Tier 4. Information available: Times series catch and effort data
4a) Stock status: CPUE/CPUEysy>1
ABC=MSY
4b) Stock status: a<CPUE/CPUE;sy<1
ABC=MSYx(CPUE/CPUEy;sy-0)/(1- o)
4c¢) Stock status: CPUE/CPUEy;sy< a: ABC=0
Tier 5. Information available: Reliable catch history
ABC=PxY\ (arithmetic mean catch over an appropriate time period), 0.5<P<1.0
1) Equation used to determine ABC in tiers 1-3:

L. BF
ABC = ABC, + ) —ABC (] — g7 "))
i=r+l + FABC
where B;: biomass at age i, M: instantaneous ABC = RF ABC (- e—(M+FABC))
coefficient of actual mortality, Fapc: instantaneous " BC

coefficient of fishing mortality for ABC determined by the
data available and the stock status, r: recruit age, #; : maximum fishing age.
i1) For tiers 1, 2 and 4, a is set at a default value of 0.05.
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Abstract

This study was conducted to determine growth parameters, catch and fishing effort trends, stock assessment and
Acceptable Biological Catch (ABC) of bony fishes in the Iranian coastal waters of Caspian Sea in the years
2013-2014 and 2014-2015. According to the result, the numbers of beach seines were 124 and 120 and their
fishing efforts were observed 44688 and 46299 beach seining, respectively. The total catches (including illegal
fishing) were also obtained 17144.3 mt and 16733.2 mt during 2013-2014 and 2014-2015, respectively. The
highest proportion of catch was belonged to kutum and golden grey mullet (94.4% and 89.5%, respectively) in
two fishing seasons mentioned above.

Growth parameters of kutum were estimated as K=0.19/yr, L, = 61.3 cm, ty = -0.99/yr. The Growth parameters
were K=0.18/yr, L, = 61.1 cm, ty = -0.14/yr for golden gray mullet and were K=0.14/yr, L., = 70.8 cm, t; = O/yr
for common carp. Based on catch-at-age data, in the years 2013-2014 and 2014-2015, the total biomass, from
the biomass-based cohort analysis were estimated 46900 mt and 41000 mt for kutum and 11550 mt and 12670
mt for golden grey mullet, respectively. The reference points of F; and F3s¢ were 0.41/yr and 0.34/yr for kutum
and 0.36/yr and 0.33/yr for golden grey mullet, respectively.

According to catch of species/groups, three main groups can be divided easily. The one—way ANOSIM catch
similarity test indicated that coverage rates of different years were homologous and similar, but the coverage
rates of different months, regions and periods were not similar. Also, there were significant differences in
community composition of fishes in catch of beach seines among three times; three durations; three regions and
seasons (in all cases MRPP, p<0.001). During 1996-2000 species Rutilus rutilus, Vimba vimba, Chalcalburnus
chalcoides, Aspius aspius,Barbus sp, Salmo trutta caspius and Silurus glani in the years 2000-2005
species/groups shads, Abramis brama and Esox lucius and in the years 2005-2012 species Cyprinus carpio and
Stizostedion lucioperca were indicator species. Also, in the west region of the Caspian Sea species/groups Vimba
vimba, Chalcalburnu schalcoides, Aspius aspius, Barbus sp, Abramis brama, Stizostedion lucioperca, Esox
lucius and Silurus glani; in middle Rutilus frisii kutum, shads and Salmo trutta caspius and in east species/groups
mullets, Rutilus rutilus and Cyprinus carpio were identified as indicator species.

Based on available models, the ABCs were estimated as 8250-9750 mt for kutum and 1650-1950 mt for golden
grey mullet (with precautionary approach 8250 mt and 1650 mt for kutum and mullet, respectively). For two
species, the ABC with a lower and more accurate value based on more information, should be selected for the
implementation of a precautionary management approach.

Keywords: Caspian Sea, Bony fishes, Growth mortality parameters, Biomass, Clustring, Acceptable biological
catch
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