[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

Voolad/ Gl 5 s Jlew Ol 2 gale e

Syl 99 aw g 0uw wwe (Thunnus albacares) &b 8,45 9 (Blo w1 9 LI
i g1 38 SHauno slb o b (51 1

S LG SO s J O K ke gy e ¢ U3 ey O i e

“ali_haghi@ut.ac.ir

O S (b galie 9 (55,50 p gle olSUlly Caus ) Jasans 9 Codeaed uSlls Mhacdi 0 9 S )
01925 (u 33Ll (oo oISl (M p gle g aias (uulad Cuvs ) 0.9 5
sobe 9 plabsy IS duiaa yu g (b o psle descs go-¥
9y o8l olSdinla gle ousdinly usala (b ju olShewl ¥

WA wideal 1l sl VA0 s 1dlisyo 7,

Sl lasls by s Ol sha dlasial 550 clo 55 o e do 3l (Thunnus albacares) dus,; 05 b
3 Jol s sl e o S (Gl sla g BL Gaios cpl 55 a3l 0 Oles glos 5 s sl sl sl
3050 Wb a5 0 3 Lais 5 o pe (6l e e ST Sy e Sl 4 K8 ST e S sl elsale ol
S gl iz ol 0L (ol o ss 5 s 235 95 L (CAM) @bl ras roxr duto 5l Jol> s ol P
230 i (Al sl W5 5 eisd bl 4Y Ges s OT (b o8 5 bes (Jasms gla it ol en 4 Sl
oo b X b 53 ols LS ool gl il (Dl s ae) s 5 (Jlo sl ) 28 Jpd 53 68 ol 254
2 e e i s Ui dsb U s (ssm Sl el wil s Ol ey 3 b 65Vl 3l 6 Ul
Sl m2 ar S15,8 0l 1y de Bl 51 s 3L Olsean ol abom 5 @i b da p? J8 03 o Soseta s e Juad
S T 5ol Ol Sglise g b dio g 30 G ol sime BNl S5 5 8 had Sl a8 s b 53 das e
e oz b bl s 68 0T ST ohs s e S| OT 035 53 (BT 2515 s ST 2y dazgr (\? )
S5 ST s iy @b s o 2L 15l al s 538 o st 4 KT es g o Geiow ool 1 el

38 B sl 3550 dih B3 3 s e ST o ks (sl 4

s imssS] Ca o (1Sl (5ldie win ogildl ;055 S GoS SlodS

J o 0y g3

1A%


mailto:*Askary_sary@yahoo.com
http://dx.doi.org/10.22092/ISFJ.2017.110331
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.1.15.2
http://isfj.ir/article-1-1638-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

vl Sl sl sl 5y b 55 sad as (Thunnus albacares) b s, 55 ale LESH 5y LS,

OLlSea 5 pll g s

oai] g Jb lblS Comdy (0ndS e 4 )0 5sSde
Ll Gl Ll s 0w gl Bua 435S

Sol 09> 0 Se Copae jl s colaiwl poe
pae «Dledbl 35008 4z )3 (owgilBl (SlapiesS L3
Ol sleaiS a8 o (Vb bl g 4z LSO IS o poe
slml o> o (Mot wlie Cupaa lp |y oillz )9
~capae 31 bl (Kaplan et al., 2014)cl ooges
bl sl b 51 S5y pitesST 059> 5o S slo
Cadgame )1y 3blis 5 dwo oloj i b g oad cbolas
Sumaila et ) coul 00,5 > 843 4 1, sob; Sl
Jds @ o0 00 -@l., 2007; Game et al., 2009
oy dayugldl Sle Copae 039> 0 dgom mls
o] S Copoe B pgad o gouxin Jlad
0 s e g ley w50 by Sl SO (ol
Sibert et al., 2012; Kaplan et al., ) cwl sl Jl>
Sy 51 ST Sl S e S0 (55 51 (2014
30 Sl Gldlae a5 gl sl 955 o slail jo 50
ond Sk g P8l Whde 0 o
o e ewlel 5L 1 «Kaplan et al., 2014)s45 o
05 8 5 5 el Dl S 09h (oo ele] 055>
SlopiasS] 5o 1y 86 eyl kb S0 (g5 51 e
O oblis ois 4 5 sighe sloaisS ppax 4 Sy
Jayasundara et )cuzlds salss (Vb colas Lo )
o sladiss plo wsles lel oy 4> ,51.@l., 2013
sboasls Ll wijls 1) lals b )55l ool 5
et SIS Sleaad (o) (swpildl g (conldl Ol s
— S sl jo A wsly Sl 4 vre 5 el )
Lanetal., ) asl o obob o5 sbassS plo o Sl
Slyiie bl (do ey 5 onn olple (2013
slo @S L bLijl o ol wlpss glo wnly 5 (Jae
g8 o e Coanl 035 (pl jo Vb Coal b (o)l
ged waleS iz gs 1) (owsill Sud 0je> H92ee

Sy a3 Vb Fe Job o 605 )13 L s eyl Sl
aihic Sy Jlod 4z )3 Vo b g azy0 Fr 050
Ry 9) S Copde ouyp slp ) Sl Sl
Slaats goleo Glaosgams (e pianmsST Co o

dodio
5 b el mlis 5l colainl Saleal arwy ol b o
wals Sel Jolgw )0 Coner @i 0l oliegale Lo
sl sl ol oLy GlpiwnwsST code o5
J 50 BB Cupde pae a4l )0 Sl v o 2Ly
Sy ose g Sl Lais (Sl 4S5 ok s oS
Foley et al., ) wle o axlge yhas L1, wlis 51 sl
5 cbli> elate 4 oads &l gla > ol, ale> 512010
Worm et al., 2009) o zals ob,s sl o poe
Thrush & Dayton, ) sl o wles Gblis cbla>
e e a2 )LSs 5 ol oo sl 2 (2010
oo b sl pitawsST zolaw ;0 1518 S pae sl
S| o pde ojg el s Sl ol b Seo
s Ol 5 el Slezgs EBFMY) (DLt jsme
03903 > piamsST oo 9 G5 Cupde Cwx |,
Copde sl jshie & (Pikitch et al., 2004) ..
ST Ol 0355 53 (BT SIS (el j9me s
L bl o Bas aisS STy 5 osllas ol alex )
Thrush & ) cail L )00 jge Jame lopiie
anlllas 5,50 435 25T, 5 oMbl oMy (Dayton, 2010
sl S3lsS) slo aasls plu olpagy e SlbL| 5
Sl 5950 e a5 ] Cupae 5 bl
(Hermosilla et al., 2011)

Py Songllae (alh sla Joo lesliinl 059 sl
)l alllas Sz 1381 0uisS (i e o Joe
Rutilus ) auiw ole alex 5l olaidl slo 4545 w0 g
Haghi Vayghan et al., 2016a; ){risii kutum
Sl «(Haghi Vayghan et al., 2013
s(Tian et al., 2009) (Ommastrephes bartramii)
S5 i b 4 (Yen et al, 2012) als,; o9
6o )l S lsie 4 b Jaw cpl ol aidl 5 nlS
Jlhedlis g Conae ol 50 OIS pread 4 SWS 3
Haghi ) sl o 5 cans g g8 blas (6l,lo piansS]
sl e, sl Jb e (Vayghan et al., 2016b

' Ecosystem based fishery management
7A


http://dx.doi.org/10.22092/ISFJ.2017.110331
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.1.15.2
http://isfj.ir/article-1-1638-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

\GJM/@J&%JM

Ol 2 gale e

Joe Oglds sy dQihul B pp0) O b g (g2 0o

e R .
@l ;o Tl alezgd 5 (pwsll @55 b Al pend orex
Ololgin ab dalyd w55 Sl ,o Sl
059> (2l )0 y9me piemsST o pae Jleel Cyz g0 )18
885 &l (Ml Gl pae 4 weilSl

b 09, 9 dlgo
ws weldl o leyn gle s se oLl cogaswe
9 Jlod YO U (9 4250 0 G (2lSlii> sla 2,0 )0
35 USE) wily o (By5 4z ,0 AT B O) slidlas Jsb
5990 OBl sla a8 ol awo sla sols aslllas oyl
Lools cpl s 4 olnl @l Gloslos 510Ls L)y
Sldes azulS o ailble &yge 4 YYAY B AYAL L
ouds Jlaziwl s e Sl 00l 00w, S Afb\,t.,a
Seo Olie e psbiie 4 g Sl oald Cud 0 S olS &g
Sygo 4 gobio (9 e (CPUE) o3 sy 15l
2D a8, F L s g sl gobio Cudled (59)) Olej Do
CPUE (50 (soboo A5 32 90 (5 ol 51 s 5
ol s )T e Slasle jo Glold el e 4
5 Ot b sl sDp S Jad 1) Jlo Jof o anllla
8,8 a0 (Wl B e jhoyw fad 1)l pgs dews
L sy il 4 awo Gliee LU s 9 (o) 2 S
u_:—‘ L?’da"‘“’ sl 4.1.<>>)‘ Gk.m sl pxio )1 <! A€ goo
L by sle pasls 5 Ly o (x50 (2905
Slallas 55 Jyore job a4 &5 cwgldl 5 2bys <UL >
Valavanis et al., 2008; Lan )s ls 5,15 ;b alaw
et al., 2011; Lan et al., 2012; Su et al., 2015
U"‘ (\ Jﬁ..\}) S 4.._9; )‘)5 oolazl S)90 daxlas k))‘ B
KJasonl ale> 5l Gilixe sle o e jeiie

" Generalized Additive model
‘Gaussian
° Binomial
*Log book
¥ Journées Altimétriques Satellitaires pour
I'Océanographie
74

Jlail 5 pmo 53 555 0t uslidl o s3] 3blis S0
Sl )18 e Db Zopde pas g bl I i
(0OTC, 2015)
ale> ;I (Thunnus albacares) 4t s,; ;9 ol
5 oles bye clye b e Jlastl 5)50 la a5gS
IOTC, 2011; Yen et al., ) asb o ain ogldl
51 e wsildl sla 4isS Hle wilea 55 4558 (! (2012
Oliee «opd oSyl az s alexr 5l ame slaysisl
ol a3l oo 1,55518 il 5 Joloma ()5S 5 156 (o2
a5 0Bl e oylrdas 5 gloyl> o mban olale 5 y> aisS
YL Ygaso )y YO 51 2SS Ges o gl S O s
WS (oo Camj odigd bolie ¥ Sjglome )3 5 (W9
e ple sl 4555 00l oo (Block et al., 1997)
25095 555 b o Ojgo a4 boes Lo 985 jo culiys ()
doz I Gmio ol bojls B LIl o
(Kaymaram et al., 2014) s .5 -~ <50 b,nloy
by s ¥ S layslis b ol wo 5 Sl an o
Spdy o Soge pll g bl e ugldl gl o
LeES VY o> ol (IOTC, 2011; Lan et al., 2013)
A n ; .
2 450 sk 1adb oo i Gugildl (lale (95 (ygpmneS pae
d9d> b JS dwo Gliee 31 a0 WWolal ppew YYAY Lo
e 3l 2o, YOI g o b maw ds o l5eTY
Il s Ll il oo i ogilidl o Jlad jloms Hslis slass
Js 4 Jlamial Glise onl 5 ieio sbayslis g
2 P bl vgs azs o eyl ol o5 2K
Gl o8 Sl Geizmes 5 B &S jpa> o (ogas
Ll uzl oo o)Ll cldlop lie 4 Cad o, glils
o Lo ,giS a8 bxl 5l g ain weildl S i plbe s daxgs
Coedldgd oo Moty (ol piasS] nl b
JRRVISSCIN FERPIINE SUR- U EORN L B o
G825l gyl ) s ooy (a8 p leysiS (s3keo
Jol> e s e o bLI L a0 s Sld aad
b Coigeas,) p,5 Jad gaSSi 4y ol ojlsale yyslas ;|

" Indian Ocean Tuna commission (I0TC)


http://dx.doi.org/10.22092/ISFJ.2017.110331
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.1.15.2
http://isfj.ir/article-1-1638-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

vl Sl sl sl 5y b 55 sad as (Thunnus albacares) b s, 55 ale LESH 5y LS,

OLlSea 5 pll g s

W 9>y sl @ s @8lgys Y ojled Jgay68 5
f] el oo Intercept «sly jo p il oo 4555 9> L 4
oolitl 8,90 dama slo,uiie XI g SMOOLhING aoles
Gl ahozsd 5 ouwslS @i 90 5l e (nl o il o
A eslal

JSh Vewslhe  atls e jekie a
Tian et al., jregression Spline smooth s,
Hastie & ) s> & b O glee o (2009
> (Tibshirani, 1990; Zuur et al., 2007
b dnle Cga o oslinl bl opl 18l o 5Kl
5,30 S-PLUS® 8.0.4 53l », Spline smooth
28,5 13 oolaul

30°0'0"N

25°0'0"N

20°0'0"N

6 ysliss ol oloj b ceslie MODIS'  “NOAA
49 WS A WWAY BYAY o sldle (b uleyy
e 42 ) g el SO UG g Sley s Gl sy
sl

Hastie & ) 4l puons oz Jow g 5kl 3JUT cga
(\ o)l Jgo,8)(Tibshirani, 1990; Wood, 2006
S8 eolawl 5,90 (Yo VP2 0-2Y) Y.V,» axud R aals
Serellips p 8 @ly )0 Al presd ez Joo 285
Sz Joo il o adl (oo (o e Joe (b 28)
A oolaiwl SMOOhING s 9,5, 51 fitting
(V) oyled Joe 8

g =p+ ) £,05)

15°0'0"N

10°0'0"N

5°0'0"N

000!0"

5°0'0"S

N

10°0'0"S 0

1
25°0'0"E  35°0'0"E  45°0'0"E  55°0'0"E  65°0'0"E

wl‘&zéﬁ
| K &
o= ONY b i ) 2
4 [ § Kllomlpters S

1
75°0'0"E  85°0'0"E  95°0'0"E  105°0'0"E

o weildl Jbod jo Sldlao 090 adlaio Coxdgo 1) JSCb
Figure 1: Study areas in the north of Indian Ocean
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Table 1: description of environmental variables used in catch distribution study of yellowfin tuna
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Figure 2: Annual (a) and monthly cumulative (b) catch of yellowfin tuna from 2010 to 2014 by Iranian Purse
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seiner in Indian Ocean
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Figure 3: Suitability index curve of yellowfin tuna in response to environmental variables in cold and
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Table 2: Statistical results of generalized additive model by applying Gaussian distribution in yellowfin tuna
distribution in warm season
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Table 3: Statistical results of generalized additive model by applying binomial distribution in yellowfin tuna
distribution in warm season
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Abstract

Yellowfin tuna (Thunnus albacares) is one of the most important apex predator species that
currently catch by Iranian purse seiners in the Indian Ocean and Oman Sea. This study considered
the possible relationship of spatial, temporal and some satellite derived environmental variables on
yellowfin tuna distribution to finally help implementing of ecosystem based fisheries management
for stock recovery program and management of yellowfin tuna. Results of generalized additive
model (GAM) (by assuming two distribution; binomial and Gaussian) revealed spatial and temporal
explanatory variables plus sea surface temperature (SST), sea surface salinity (SSS), mixed layer
depth (MLD) and net primary production (NPP) have the greatest impact on yellowfin tuna
distribution in both cold and warm season. In addition, the results revealed that latitude had stronger
effect on deviance explanation of model in warm season. On the other hand, in cold season, the
effect of longitude and environmental variables was clear. In warm season, binomial distribution
was explained higher deviance of model, though in cold season deviance explanation of best model
was lower than warm season but no significant difference has detected. Since the early step in
ecosystem management is the sufficient knowledge on ecosystem and distribution of target species
in relationship to environmental variables, therefore this research could help Iranian purse seiners to
improve the catch efficiency in order to help to implementing of ecosystem based management in
the Indian Ocean.

Keywords: Yellowfin tuna, Indian Ocean, Distribution modeling, Ecosystem based fisheries
management
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