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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

G

Gl gl

it

Gl g3l

P
P o. . — = s

10 1s 20 2s 20 as a0 15 so 200 G00 1000 1400 1800 2200 2600 3000 3400 3800 4200

ComdL s mi gl [T P

Sy g 5 Jprad LS @ ciliin (gl paito 41 Geasly 33 1355 (195 (Blo Camgllan as L ¥ JSC
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

AAIC  TEEF RO pc eThe Tedyaes el Wl e el yeaiie
RS Gl o Gyl Gy
- - YOr Yy - - - YO),YV Yva,. . o Jos
YAY,-Y \YLYO YYA, -\ *kk AR A4 YA, YYQ,. . JLM:+
VEEYO V4,Y0 YAAYY Fkx YALD . 4,74 YPAXY YYe, oo ole +
¥, ¢ V.54 1A, ook ¥YF5 W, \OFYY YIvA# wldlinr oyt
Y¥.2A Vo ¥7 \PAPD *hk . AR Y4, Y TYe¥Y L;.le)p J,Ja+
Yy


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ 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

e rogh  guigwo)  gedy ewleddl :
AAIC #eP e AIC > > GOl azys oilesdly o
AIC sle Syl S il S il
s glos +
YY,N\0 B VPV Y * \Adt 14,40 V-q,f- Yoy 6,
Lg')b u‘
)_7(_!4,.,4 WS
YO,YY -\ Yy V24,V Y * -\,A0 -f.47 IRAAYd Yoy 6{9“
by ol
Gja.w s, +
Y,a¥ V.04 (AN *x* VLA Yi,v NI yYav.,yv &=
L?.)°
A,\'Y d""‘ +
AN -\, VO-\Y \ =y - INP Yas, YA
0339l .Ia9.l.>:.4
o2 4Y Goc +
\Ndd Y VFa,7f \ - \Y -.Y0 AY,- ¥ yYagy. Ve ol
ol 5 il
adgl oy +
., EARA VOY,YA \ -\V,\Y -YOY AZANA ARV AN
Al
n
YAY Y. f VEYLAY \ VLYY \AE AY.,YA Yav,fy PRI SOy
sl
n
- VAN VY, ) ;. F S\ AY #) Yaq,Yy Loais ;Ko 56 s
LS)Lér'J
g (S i+
AR -1,0Y AAAR \ —e . F -\ AY, VY Yav,AY TS
e
Y85 = Bl il s R-sg.(adj) = - vv¢ Jee o3 it

=+ zmhw 0 gl e

S Juad 50 Al 0,5 98 (AL Ty 30 (gl @598 b 4Bl pend rex Juo (55l] @b :F Jgua
Table 2: Statistical results of generalized additive model by applying Gaussian distribution in yellowfin tuna
distribution in cold season

VIR chw ey . .
’ geoy oailedl 4z owilendl
AAIC  musg AIC e oy o L - o
. Syl S il sol3l
AIC Sols Gyl
- . VEYA Y - i - MY £ Jio e
AEA AY AY VEVEAY sk VALY Be0A VERYY vag Jlo+
W4 S148Y  VRIVA. \ fFY NAY VaFYY ¥a) obs +
YAYA O -OVAL VFYYY * YALE OVYE VY, VY wbdl i et
YYAA O STYOY VFYYS. *x FYF ALYA AIVYY FF obdl i Jsb +
YENY 1,10 VEYY,AQ ¥,24 AYD  FeY Y YA,y Ly ol oo slos+
VWAY O FESY VYT O ok W VENO  BVAYY YYV,AL s ol oo (g9 +
V¥


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

\GJM/@J&%JM

Ol 2 gale e

Gb.w o o
e mady  oailadl 4z owlendl
AAIC sy AlIC SR oy ] . - e
B ] Syl Syl sl
AlC Gls Gl
-, ¥y Y, AT AR *okk VEVE Oty OFF .8 TYY,A8 odigd blsee 4Y Goc +
Li« o MFY Resm ) -f 1) 0¥0,0) YY) Y7 L ys o glis | +
Vo 2lod oo Y Goc +
, AN VEeO,YY ) R4 Y OFYNY TYe2A ol 3 il ax s
VY -4,Y8 VE-VFY ) - YA - YA I ARE TYA,0Y oAl adgl adgs +
vFY -4, VEeqY ) AL - YA NN TYAYQ Slowbs Sia iy +
0 -4,\Y VEY A0 ) -\ SYeA o ofe A YYVFY & edlaais Kioiic pw +
AR —exe AR ) , , AR L FYVYA 63l itz 50+
YY A = Gl ol pndgs R-sg.(adj) = -\ A4 Joe o3yt
LSRN IR EL RN , e o )l e

Oy Juad 50 Al 0,5 (98 (RS g 50 (6l alorgd 29595 b AL puani ooz Juto gylol gl 10 Jgur
Table 3: Statistical results of generalized additive model by applying binomial distribution in yellowfin tuna

distribution in cold season

AAIC o o AlC o g by ey oy owilodly wl-wb e
AlIC sy &l Sl yxl Sl yzxl Syl &3 a0
- - ov- %) - ) - OYAFY £ JEI RV
ARdi Yo YA 8-Y,- % Hokeok V8 AY YAYO fq.,.5 vas Juo+
FE.XN Y.,-q fay,4Y Hok AREs YAy fY- A7 T4y olo +
INZS AYA FADFY Hok 1Y,5Y 14,0V £OV,YF YATA% eldla 5t
OY,VF £.-0 £Y4,30 *k [ x2% 1Y,YY FEY YYA,-Q bdlse Job +
v#,-9 VP AF FEE,V) Hokok Y, YV, FY £V, VY Lo ol ooxbaw slos +
YV,0Y q,fv AN AN \ Y.YA vAF TAAAY TYY.YE Lo of oo (5 9 +
Ya,Y0 RAN FOAYS | £AY ANY va..vf YEANQ by alaws glis )l +
£,94 YY,2A FYYLY- | \YLVY YYNY YEY,2Y Y8, 8 odigd bglse 4Y Goc +
Y- &Loo o2 Y Gec +
\\7d —eA FYTLYA \ AR - AV TRV, f YEAAY o5 lo a0
VY0 LYY FYY * YA O,YA YEY,Y8 YEVY oAl adgl ol +
, ),y FYAPY | Y,A9 2,00 YOO,Y) YEOY Sl Ko e pos +
NA AL FYAVA | Y5 f,.8 YOY,N0 TEY A & kliais Kioyic y +
VYV N £Ya,AQ \ AR VA TFa,4Y vEY,e f 69l st il +
YY,O7 = Gyl g R-sg.(adj) = - y\v Jo ¢y yige
Vo= g = Du= 0 RN =+ mhw 0 )l e
Vo


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ 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

Obdle g8 ST Al ;o 9 bjglid jpa> (e (420
0y J5 50 (&) iS4z ST andlasl (o0 0392 (0l 5o
5 pole 5l coliiul pae Cum a4 Jy canl ool sl
ol sl Jowe g b ailebos 5l ooliisl Joud 51 55, (559555
& il s e Sl st 4 barye sl o lsale nglas
hoale g5 sl af aseis gl ol sle alS saS
o) g eole als byeiS ple Cod & 1) goleo 003l
o Sozr @ boplid ows S e d93 a4 gsdse
B pas Zy pde 168,55 gkl sl p BGL (satailys (55l
cwlie ) 4slip g Copde poe e 5l iage g SS9
209) OloysdS oo el yo sy aegiie S,
Sl odds flgie Laseine awsl ails jga> (YU L3l e
5 Ol oy 4 o )9iS ple (Y SV Jaio lajglis
2 G asly Gl 4 see e pite T3l 0l
2 Ve b g a0 Ve le (e 50 5 oy by
35l oailry ol @ s Legildl (Glee b Ly 31 5,8) Jled
@ g obele g Vb 1Sy 9 spa> Sge gedge o0l
(Lan et al., 2012) ol bl ol ,o albs,; oo ofg
oy S S38SS parats 5 (5L Cunae pgil o cnl
Cugas Sqm) Sytie gl Jlasul i) cez o
Sl g 9 0090 g Hlwn 039> (ol 4o (0TC 30 oll
Dy )8 asgie 0jg> (lpde az gl 950
5 Dl a4y bl e slayeSB S 0k 4
Slolp g 2SI o ]yl azg BB 28 138 4 pw s
Block et al., 1997; Mugo et al., ) -Lalk ;o
2010; Lan et al., 2012; Arrizabalaga et al.,
Chang et al., 2013; Haghi ) s «s5 sl 42015
adlas ol o w0,ls (Vayghan et al., 2016a, b;
i )5 Jead o dlbs )y g ale ST wd et
OY Gos olper 4 by ol w558 5 Lo I Sl
039 by ol s glis | 5 Lalls asl ag wonigds bglse
by oF ST Jad onl e atie sk ol
ol a3 Ve glos oo Y Gos 5 (5,90 D)l 4z o
L ol oad 5,155 ad ssmlice yies 5YL polie b ol

""Fish Aggregation Devices

&

-
@l G plrsS] o |y Gl azgs JB 28 lele o5
gl 5o olall 5 SujglsST Cumal Cux 4 ol
Reygondeau et al., 2012; ) suS o ol Sl
2> sl ass s .(Arrizabalaga et al., 2015
Ll 28Ty lbls )5l spSore b plnle (5 Jlasinl
Gl olsale polas 3l ead gzl Jae slo ks b
Slalllas )3 0308 job angSo ol ool 4l 1S
Weng et al., el oas oolizwl slale g5 STy
2009; Lan et al., 2011; Lan et al., 2012; Goiii
etal., 2015

W5 5l (o aSlp ogdle Al 9); g5 le Gloo cnl 5o
Sl Gz gl o el plie oS 5 )l sla
b e oo bls )l aslllas ol 4o (Yen et al., 2012)
oF ol STn b bl e ame 5 G (Sl
slello (b shloy (Garo sloj)glid e 5l Jol> dbs 5
ol ol gl 88 I8 cwyp 9y9e ITAY L VYAQ
» e sl Sl Fn g Sl (S laie
5 Swe ;> @b bl adlhe 5)50 Jad 9o L LLS)
18w ol STy

5 JW) G 5 Sloj piite oS5 4 pale w0
o Joe 93 p 0 ) B3 i (L8l Se
Slisdos ;5 .ol (gl alozrgs g (omslS @j95 b 4Bl s
aloz 5l oaloly eSS g0 sl ud asie aLLAS
o8l Sl s Sl g maSTy asdlae jo La,gS oy ieges
Su et al., ) cul sog oyl 5 aia Lugldl Lol g
2008; Lan et al., 2011; Lan et al., 2012 Lan et
Sl &5 cul ooy o> 4 Sk ol @l., 2013
S e Slleg gl S een g Sepse
adlhio @ Caws W axly Gl @ as (g5leslaski!
ey 45 1 sl 0 OS5 anlllas 8590 piassST (G
Suetal.,) oz saly mls jo las ool 4 e a5 LS
09h oo Latine mls a5 amil Ko s 3l (2008
sl slel oogame o Gl soleo slajslis 5 50
@bz Jsb 5o Copglhae (aSlh 456 ok BL (o0 Gles
YV.O B YY,0) YU oLl i (oe g (42,0 PO B 0+) b

N4


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

\GJM/@J&%JM

Ol 2 gale e

oy b a e Vet Ges YL ojlses
Matsumoto et al., 2014; Matsumoto et al., .|
oily slo ool 51 655 o b ST Slidiss b e (2016
HUS 50 5 (Slasass Sldlas 3l Jol> sla ools 0590) oo
ooge YL zaos y08 bl ojlsale polai (5,5
S5 Alg oo gl Sladsi g ales Sl A (o) 2
okale o5 STy Geess jo o s fals o ol

aly andls Gle ,9iS aie slo it Jlaziial 350
Sl g euldl Slss pgas ,o 4LddS Slides ml
o Ol 28lte Ok Lasete 63T lo g8 155 5 ]
2ol OLil ol ssgie o o ke 5l a5 ass] L osd
Cord 53 S ol 285 Az )0 de (Rl ol
adl g lligs (Swilesk 9 Jre 0y (g5 RalS ameye
Hobday & Lough, 2011; ol o sobeo jlud
obale (g5 g, o dwe ;00 an o (Last et al., 2011
b pls aals @ e win (usildl 50 allo ) 055 oo g
rho b 95 50 (IOTC, 2015) cool sus oz ;0
Ol YVl e JS Jlasital ol b eedye ol
ez slel 3 bl Jlasol gie et Olgindl
@z sl o Sl 0l ahe o s o g
alinlio 45 3,5 oo Oyg0 K055 slaygt By L baes
Sl Loy g 0¥ Y o ig, Laslae (o, =l
998 Sl g5 0l Jlasiul lale (55 (le 5o (rizren
Spo (lie G s i 4 s 950 5 (H05) Abo )
s a5 wws o plais! o 4 alds sl b 1)
e slaylis bugisse ol ool 1 ezl i
Slge 8,5 Hhas o LA (Y S0 pdy (oo Sjge by
2B ol cuxr olo jlid als LS o S
s>l g s,y abip pgy) (Kaymaram et al., 2014)
0j9> o9 4 g Mo weildl 0 jemme piacwsST o o
OF OgmersS Sl sy plaie 4y GloyaiS LG el
@ arg Loyl 5l osd oo sliiny v ugldl Glele
eesS | Co pae) 9,505, crl G2l e pad sl asil
oz 3| pacwsST 0T 09> j0 (SIS als (s H9one
O QST o3gamme 5 513, £95 9 Bas 458 Cgllas olKiun
Thrush & ) cul e glaysse b bls) o
vy

OelS a0 g il bad jo Oyl as e ol
Vo sl o2 Y Gos lidl g onigd bolie Y Gec
Aloy; 0FF oges ASTn ((M9e) 3,5 (sule az o
Mg Jad b Ll o geose (ol (o9 4 g 00l 3g0ome
Schaefer & Fuller, 2007; ) sl oo 55 4355 ol Jio
sleal jo a5 ¢l asllas o (Schaefer et al., 2007
3)) OF Wb patie S8 Ojge s weildl 35,0 Jlad
5 ol,5 tluaz,o ¥ B YA xbo slos b slel jo all
Rajapaksha et ) ols jpa> yiwn T g S o polie
5 had Ol L bl o SSw Js@l, 2010
adlas joais plul e gla e lad cogllae
0555 (Y Y slayslid seo slo ools (55, 2 a5 (5,500
ol b slos b dlbs,j oy ailale (23STy 5 dwo ol
Lan et al., ) 09 oM 90,5 Y Gec g | Ldg)lS Lo
G oo g (M50 55 Y Gee palS b aS, ey (2012
o axly Gl 4 s e ol Gl 4z YO )
ot polie b gblie jo jga> s (oo o .zl iol3él
bl asls oo w0 (SSH) s O mhaw gl oS
s (Valavanis et al., 2008) ol " SoglSew b,
a5 wle oo sl 1, Swialslp obl s ials ass,s
Juis 1y 0y Juad b amlia ;3 adsl adys 2alS Tolys
5 Syl Sl 58y Judo & 5 3w Jabd o 0l
a5 A Ayl adg ol > as e gals LS s
Ry ) okl oy @l w3, b petee e bLS)
adei b gblie )0 digf ol STy 4y poxie o)y (054!
ghe Hpa> Sox 4 omb Ol 4z 9 YL Al Ayl
Overholtz, 2006; Schick & ) asb oo 3, ob;
sl s, s opl e 4,51 (Lutcavage, 2009
Sl 00 u‘g...c Lol el M)ia )‘)3 R Oy90 (§0g0E
o adg g ol 4l sl Spples poedle plale oy
939, » Woges sl sl ls(Kaymaram et al., 2014)
GL«.‘» U"‘ I EPRW ua?cw.a 4&:)9.‘0 O ‘ML: ) s

Ol 5S1a g 009 (pMS 905 Y Gec YL o lgan (GOg0c

""Cyclonic


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ 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

Chang, Y.J., Sun, C.L., Chen, Y., Yeh, S.Z.,
DiNardo, G. and Su, N.J., 2013. Modelling
the impacts of environmental variation on the
habitat suitability of swordfish, Xiphias
gladius, in the equatorial Atlantic Ocean.
ICES Journal of Marine Science, 70: 1000—
1012. DOL:
https://doi.org/10.1093/icesjms/fss190

Foley, M.M., Halpern, B.S., Micheli, F.
Armsby, M.H., Caldwell, M.R., Crain,
C.M. Prahler, E., Rohr, N., Sivas, D., Beck,
M.W. and Carr, M.H., 2010. Guiding
ecological principles for marine spatial
planning. Marine Policy, 34(5): 955-966.
DOL:
http://doi.org/10.1016/j.marpol.2010.02.001

Game, E.T., Grantham, H.S., Hobday, A.J,,
Pressey, R.L., Lombard, A.T., Beckley,
L.E. Gjerde, K. Bustamante, R.,
Possingham, H.P. and Richardson, A.J.,
2009. Pelagic protected areas: the missing
dimension in ocean conservation. Trendsin
Ecology & Evolution, 24(7): 360-369. DOI:
http://doi.org/10.1016/j.tree.2009.01.011.

Gofi, N., Didouan, C., Arrizabalaga, H.,
Chifflet, M., Arregui, I., Goikoetxea, N.
and Santiago, J., 2015. Effect of
oceanographic parameters on daily albacore
catches in the Northeast Atlantic. Deep Sea
Research  Partll:  Topical Studies in
Oceanography, 113: 73-80. DOI:
http://doi.org/10.1016/j.dsr2.2015.01.012

Haghi Vayghan, A., Poorbagher, H., Taheri
Shahraiyni, H., Fazli, H. and
Nasrollahzadenh  Saravi, H.,  2013.
Suitability indices and habitat suitability

slacaglyl £ 5 Baa (pl 03 e 4oy (Dayton, 2010
sl azg BB g Bld 4 p5i8 O olpae oy
sohuogh a8 )3 o Jlsl g ol oyl sle el
Obale g Jlaziul jo ;548 oSl 5 Cosal o yde S
59 Lo ledy) 5l g Conl oais (o joi 0je> (nl
oppe b ax 81 0gh oo ooliiwl )] Jlascwl lp puSisS
O Gie lp gog B nley slayslid 5l xS
sysliss 5l eolatwl Ll ol a8y Oy oo W
5 i slrysis aslen Y Y (659065 L gio
Slel @ o sl cwytws red B 0ges dlys Sl
A o Fod do alS YL CoaS Lose 0

il ails eyl 4 588 ln 1) g5l 50 5 b

S50 g S

@ olpl oMl plosle (g3leo g o jgal 80 5l alewginns
caz 4 6yl smle Lo, BT 5 Lo ools el
SoBams Gz )b | S5 LS sacles
ol S maw W) g a5 ol el eaizle Slolpiiany
Wl 1y b g a5 JloS w5 allie

&bo
Arrizabalaga, H., Dufour, F., Kell, L., Merino,
G., Ibaibarriaga, L., Chust, G., Irigoien,
X., Santiago, J., Murua, H., Fraile, I. and
Chifflet, M., 2015. Global habitat
preferences of commercially valuable tuna.
Deep Sea Research Part I1: Topical Studies in
Oceanography,  113: 102-112. DOI:
http://doi.org/10.1016/j.dsr2.2014.07.001
Block, A.B., Keen, E.J., Castillo, B., Dewar, H.,
Freund, V.E., Marcinek, J.D., Brill, W.R.
and Farwell, C., 1997. Environmental
preferences of yellowfin tuna (Thunnus
albacares) at the northern extent of its range.
Marine Biology, 130(1): 119-132. DOI:
10.1007/s002270050231
YA


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

\GJM/@J&%JL&

Ol 2 gale e

index model of Caspian kutum (Rutilus frisii
kutum) in the southern Caspian Sea. Aquatic
Ecology, 47(4): 441-451. DOI:
10.1007/s10452-013-9457-9

Haghi Vayghan, A., Fazli, H., Ghorbani, R.,
Lee, M.A. and Saravi, H.N., 2016a.
Temporal habitat suitability modeling of
Caspian shad (Alosa spp.) in the southern
Caspian Sea. Journal of Limnology, 75(1):
210-223. DOI:
http://dx.doi.org/10.4081/jlimnol.2015.1215

Haghi Vayghan, A., Zarkami, R., Sadeghi, R.
and Fazli, H., 2016b. Modeling habitat
preferences of Caspian kutum, Rutilus frisii
kutum (Kamensky, 1901) (Actinopterygii,
Cypriniformes) in the Caspian Sea.
Hydrobiologia, 766(1): 103-119. DOI:
10.1007/s10750-015-2446-3

Hastie, T. and Tibshirani, R., 1990. Generalized
additive models. London, Chapman and Hall.
335.

Hermosilla, C., Rocha, F. and Valavanis, V.,
2011. Assessing Octopus  vulgaris
distribution using presence-only model
methods. Hydrobiologia, 670(1): 35-47. DOI:
10.1007/s10750-011-0671-y

Hobday, A.J. and Lough ,J.M., 2011. Projected
climate change in Australian marine and
freshwater  environments. Marine and
Freshwater Research, 62(9): 1000-1014. DOI:
https://doi.org/10.1071/MF10302

IOTC., 2011. Report of the Fourteenth Session of
the IOTC Scientific Committee. Mahe’,
Seychelles, Indian Ocean Tuna Commission.

vAa

IOTC., 2015. Report of the 18th Session of the

IOTC Scientific Committee. Bali, Indonesia,
I0TC. 175.

Jayasundara, N., Gardner, L.D. and Block,

B.A., 2013. Effects of temperature
acclimation on Pacific bluefin tuna (Thunnus
orientalis) cardiac transcriptome. American

Journal of Physiology - Regulatory,
Integrative and Comparative Physiology,
305(9): R1010-R1020. DOI:

10.1152/ajpregu.00254.2013

Kaplan, D.M., Chassot, E., Amandé, J.M.,

Dueri, S., Demarcq, H., Dagorn, L. and
Fonteneau, A., 2014. Spatial management of
Indian Ocean tropical tuna fisheries: potential
and perspectives. ICES Journal of Marine
Science: Journal du Conseil, 71(7): 1728-
1749. DOl:
https://doi.org/10.1093/icesjms/fst233

Kaymaram, F., Hosseini, S.A., Darvishi, M.

and Parafkandeh, F., 2014. Estimates of
length-based population  parameters  of
yellowfin tuna (Thunnus albacares) in the
Oman Sea. Turkish Journal of Fisheries and
Aguatic Sciences, 14.() DOL:

Lan, K.-W., Evans, K. and Lee, M.-A., 2013.

Effects of climate variability on the
distribution and fishing conditions of
yellowfin tuna (Thunnus albacares) in the
western Indian Ocean. Climatic Change,
119(1): 63-77. DOI: 10.1007/s10584-012-
0637-8

Lan, K.-W., Lee, M.-A., Lu, H.-J., Shieh, W.-J.,

Lin, W.-K. and Kao, S.-C., 2011. Ocean
variations associated with fishing conditions
for yellowfin tuna(Thunnus albacares) in the


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ 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, OoKaa 5 a8

equatorial Atlantic Ocean. ICES Journal of
Marine Science: Journal du Conseil, 68(6):
1063-1071. DOL:
https://doi.org/10.1093/icesjms/fsr045

Lan, K.-W., Nishida, T., Lee, M.-A., Lu, H.-J.,

Huang, H.-W., Chang, S.-K. and Lan, Y.-
C., 2012. Influence of the marine
environment variability on the yellowfin tuna
(Thunnus albacares) catch rate by the
Taiwanese longline fishery in the Arabian
Sea, with special reference to the high catch
in 2004. Journal of Marine Science and
Technology, 20(5): 514-524.  DOI:
10.6119/JMST-011-0506-1

Last, P.R., White, W.T., Gledhill, D.C,

Hobday, A.J., Brown, R., Edgar, G.J. and
Pecl, G., 2011. Long-term shifts in
abundance and distribution of a temperate
fish fauna: a response to climate change and
fishing practices. Global Ecology and
Biogeography, 20(1): 58-72.  DOL:
10.1111/j.1466-8238.2010.00575.x

Matsumoto, T., Satoh, K., Semba, Y. and

Toyonaga, M., 2016. Comparison of the
behavior of skipjack (Katsuwonus pelamis),
yellowfin (Thunnus albacares) and bigeye
(T. obesus) tuna associated with drifting
FADs in the equatorial central Pacific Ocean.
Fisheries Oceanography: 25(6), pp.565-581.
DOI: 10.1111/fog.12173

Matsumoto, T., Satoh, K. and Toyonaga, M.,

2014. Behavior of skipjack tuna (Katsuwonus
pelamis) associated with a drifting FAD
monitored with ultrasonic transmitters in the
equatorial central Pacific Ocean. Fisheries
Research, 157: 78-85. DOI:

Mugo, R ,Saitoh, S.-l., Nihira, A. and
Kuroyama, T., 2010. Habitat characteristics
of skipjack tuna (Katsuwonus pelamis) in the
western North Pacific: a remote sensing
perspective. Fisheries Oceanography, 19(5):
382-396. DOI: 10.1111/j.1365-
2419.2010.00552.x

Overholtz, W., 2006. Estimates of consumptionof
Atlantic herring (Clupea harengus) by bluefin
tuna (Thunnus thynnus) during 1970-2002:
an approach incorporating uncertainty. J.
Northwest Atl. Fish. Sci, 36: 55-63.

Pikitch, E., Santora, E., Babcock, A., Bakun,
A., Bonfil, R., Conover, D. Dayton, P.A.O.,
Doukakis, P., Fluharty, D., Heneman, B.
and Houde, E.D., 2004. Ecosystem-based
fishery management. Science, 305(Weekly):
346-347. DOI: 10.1126/science.1098222

Rajapaksha, JK., Nishida, T. and
Samarakoon, L., 2010. Environmental
preferences of yellowfin tuna (Thunnus
albacares) in the northeast Indian Ocean: an
application of remote sensing data to longline
catches. Vol. 43, IOTC.

Reygondeau, G., Maury, O., Beaugrand, G.,
Fromentin, J.M., Fonteneau, A. and Cury,
P., 2012. Biogeography of tuna and billfish
communities. Journal of Biogeography,
39(1): 114-129. DOI:  10.1111/j.1365-
2699.2011.02582.x

Schaefer, K.M. and Fuller, D.W., 2007. Vertical
movement patterns of skipjack tuna
(Katsuwonus pelamis) in the eastern
equatorial Pacific Ocean, as revealed with
archival tags. Fishery Bulletin, 105(3): 379-
389.


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

\GJM/@J&%JL&

Ol 2 gale e

DOI: http://fishbull.noaa.gov/1053/schaefer.pdf

Schaefer, K.M., Fuller, D.W. and Block, B.A.,
2007. Movements, behavior, and habitat
utilization of yellowfin tuna (Thunnus
albacares) in the northeastern Pacific Ocean,
ascertained through archival tag data. Marine
Biology, 152(3): 503-525. DOl:
10.1007/s00227-007-0689-x

Schick, R.S. and Lutcavage, M.E., 2009.
Inclusion of prey data improves prediction of
bluefin tuna (Thunnus thynnus) distribution.
Fisheries Oceanography, 18(1): 77-81. DOI:
10.1111/1.1365-2419.2008.00499.x

Sibert, J., Senina, I, Lehodey, P. and
Hampton, J., 2012. Shifting from marine
reserves to maritime zoning for conservation
of Pacific bigeye tuna (Thunnus obesus).
Proceedings of the National Academy of
Sciences, 109(44): 18221-18225. DOI:
10.1073/pnas.1209468109

Su, N.-J,, Sun, C.-L., Punt, A.E., Yeh, S.-Z. and
DiNardo, G., 2015.
influences on seasonal movement patterns
and regional fidelity of striped marlin Kajikia
audax in the Pacific Ocean. Fisheries
Research, 166: 59-66. DOI:
http://doi.org/10.1016/j.fishres.2014.07.017

Su, N.-J., Yeh, S.-Z., Sun, C.-L., Punt, A.E.,
Chen, Y. and Wang, S.-P., 2008.
Standardizing catch and effort data of the
Taiwanese distant-water longlinefishery in
the western and central Pacific Ocean for

Environmental

bigeye tuna, Thunnus obesus. Fisheries
Research, 90(2): 235-246. DOI:
http://doi.org/10.1016/j.fishres.2007.10.024

AN

Sumaila, U.R., Zeller, D., Watson, R., Alder, J.
and Pauly, D., 2007. Potential costs and
benefits of marine reserves in the high seas.
MARINE ECOLOGY PROGRESS SERIES,
345: 305-310. DOI:

Thrush, S.F. and Dayton, P.K., 2010. What Can
Ecology Contribute to Ecosystem-Based
Management? Annual Review of Marine
Science, 2(1): 419-441. DOI:
https://doi.org/10.3354/meps07065

Tian, S., Chen, X.j., Chen, Y., Xu, L. and Dali,
X., 2009. Evaluating habitat suitability
indices derived from CPUE and fishing effort
data for Ommatrephes bratramii in the
northwestern  Pacific Ocean. Fisheries
Research, 95: 181-188. DOI:
http://doi.org/10.1016/j.fishres.2008.08.012

Valavanis, V., Pierce, G., Zuur, A., Palialexis,
A., Saveliev, A, Katara, . and Wang, J.,
2008. Modelling of essential fish habitat
based on remote sensing, spatial analysis and
GIS. Hydrobiologia, 612(1): 5-20. DOI:
10.1007/s10750-008-9493-y

Weng, K.C., Stokesbury, M.J.W., Boustany,
A.M., Seitz, A.C., Teo, S.L.H., Miller, S.K.
and Block, B.A., 2009. Habitat and
behaviour of  yellowfintuna  Thunnus
albacares in the Gulf of Mexico determined
using pop-up satellite archival tags. Journal
of Fish Biology, 74(7): 1434-1449. DOI:
10.1111/5.1095-8649.2009.02209.x

Wood, S. 2006. Generalized additive models: an
introduction with R. CRC press.

Worm, B., Hilborn, R., Baum, J.K., Branch,
T.A., Collie, J.S., Costello, C. Fogarty,
M.J., Fulton, E.A., Hutchings, JA.,


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ 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, OoKaa 5 a8

Jennings, S. and Jensen, O.P., 2009.
Rebuilding  Global Fisheries.  Science,
325(5940): 578-585. DOl:
10.1126/science.1173146

Yen, K.-W., Lu, H.-J., Chang, Y. and Lee, M.-

A., 2012. Using remote-sensing data to detect
habitat suitability for yellowfin tuna in the
Western and Central Pacific Ocean.

International Journal of Remote Sensing,
33(23): 7507-7522. DOI:
http://dx.doi.org/10.1080/01431161.2012.685
973

Zuur, A.F., Elena, N.I. and Graham, M.S.

2007. Analysing ecological data. USA,
Springer Science-Business Media, LLC. 680.

AY


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

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1396.26.1.15.2 ]

[ DOI: 10.22092/1SFJ.2017.110331 ]

Iranian Scientific Fisheries Journal Vol. 26, No.1

Relationship between yellowfin tuna (Thunnus albacares) distribution caught by Iranian
purse seiners and environmental variables in the Indian Ocean

Haghi Vayghan A.*; Ghorbani R."; Peighambari S.Y."; Lee M.A.% Kaplan D.M.%; Block B.A.*

" ali_haghi@ut.ac.ir

1-Fisheries department, Faculty of fisheries and environment, Gorgan University of Agricultural
science and Natural Resource, Gorgan, Iran

2-Department of Environmental Biology and Fisheries Science, National Taiwan Ocean University,
2 Pei-Ning Rd., Keelung, 20224, Taiwan

3-Virginia Institute of Marine Science, College of William & Mary, Gloucester Point, VA, U.S.A.
4-Department of Biology, Hopkins Marine Station, Stanford University, Pacific Grove, CA 93950,
US.A

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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