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Figure 1: Map of tuna fishing position by pursiner fishing vessel (2015-2019)

Yy


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.4.7
http://isfj.ir/article-1-2540-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.4.7 ]

w0098 055 abe S|y s5lede OblKas 5 ul5olas

oals Hlad N Jeax jo Wesls zlzeiul slolsale alio Goleo W uxly sl a4 do e eand elaie @

Gk 3l 59y 0 (A9 e p» dwe e (CPUE)
«(Karakulak, 2004) o.i 4wl b3 dloles

Catch
V aolss
Ef fort

@.}.a Y )‘ ‘S{L.:.)b IR w‘éf Ll o GIO)IFLA ).'Bl..a)
RGOV PRV E oW [ B PRES Y CPUE=

ok =Effort (%) 45 ,» oo Jaie =Catch

golo
olee sbyo 5o (anmo sla polyly Zluiwl o o lgale Blasin ) Jguar
Table 1: characteristics of satellites extracting environmental parameters in the Oman Sea
) ) ) ) ) b sacoiuw [o4bls aco )
ilon e (Fbizedy  wxly S T929 s Fao yalyly
500 m MODIS? Aqua/Terra | L
<l xaw gl
MATLAB* Daily °C 2.5 Minutes GCOM® .
0.08 Degree HYCOM® (SST)
. 500 m MODIS Aqua/Terra b 6,90
MATLAB Daily Psu 0.08 Degree HYCOM T
500 m
. MODIS Aqua/Terra a— L - Lale
MATLAB Daily mg/m® g'gghg”“tes GCOM J‘fj s
. egree HYCOM (Chl-a)
mg/m3
500 m T
MATLAB Daily mgcm™ MODIS Aqua/Terra Jﬁl}:ﬁ oo
(POC)
b, cepw
MATLAB Daily cm/s 0.08 Degree HYCOM R
b
0.08 Degree ol e glas )|
MATLAB Weekly cm HYCOM ;(SSH)E ’

®MODIS Aqua/Terra: NASA Ocean Color Web

®GCOM: (Global Change Observation Mission) is a freely available software that is showd long-term observation of Earth
environmental

*HYCOM :Hybrid Coordinate Ocean Model provides access to near real time global ocean prediction web

IMATLAB is a registered software of Mathworks Inc. Version 5.2.0

! Sea Surface Temperature

2 Salinity

* Chlorophyll-a concentration

* Particulate organic carbon

® Sea Surface Current Velocities
® Sea Surface Height

YA


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.4.7
http://isfj.ir/article-1-2540-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.4.7 ]

Fe (o) Ve Gl Ve pale el

ailaie ;0 a5l slo Jolo don g1y j990 alo gl
FR W) fML?LA oy »))541
958 ools jgam Jlasl= €90%) (*) aoles

o Joe 5l Jele oS, dole=g (X)
A8l prons orox Joo 5l oolitul b il oo a3l presns
2 Glp (S I e anly) jpas Jlosl polie
Shgo & geax izl gbosls ul acwlxe oK)
WY S glge a4 GIS o solatnl lp canlin ooy
Valavanis et al., ) oo solel 5 3jlo,  Sledbl
L 3 Arc GIS10 13381 o5 5l eolazwl L (2008
Sbogye SuSs 4 "Spatial analysis" Iyl s ,.5 S
= L Y .
2 oy Cangllas sloaiss Calols GugSae (2305
wo S gl jeas Jlasl gledlel 4yl
bwgle (230359 Ghgy o Abold wsSae (T dolas)
o ke Gl abaly g,k 5l bosls T o a5 el
ol gaaSed slae 5 5l solitul b bl plu ;) alais
Booth and ) wigs oo (200yjs S dolee &b
(Booth, 2000
" Wi Zi
Z()="Z— f aoles
- Wi
i=1
3,0 abais U ool comlice alais ol 1 alols =Wi
Sl =N woals sadlice prie laie =Zi Z(X) (pposs
s3lome Bl
oWy Songllae Jloiol (i n oo (510 5l om
Do & (owyp Oyge adhie 0 990 (2le lp
wo,S al) b oKiay;  Cusslhe  sleasis
OS5 el slay T (Valavanis et al., 2008)
R 80 sy lse 0 (RDA) Liols L= 3 (GAM)
&b alsl (Version 2.5-7.) vegan 4 (Wood, 2011

sloylis abewsas lale (5 e sl S S

sl o o a8 o olad ples by (_.;LQJ 30 cploy

2 Inverse distance weighted
Y4

Poged Sy O jg0a \sgmU Jelos BT s
I, BLassT 5 mul sloyiie a5 0l @) (Stacen
Sl (Son Jloged 50 agly 5 Job e e LA
O 3 3 sk 5 gl loprie (e b Sien
Wil e slogrie 5 Ful Glagiie d9
@ lbasS gub o (s 22 gy ool Cudgacme
e o, 51 gy eml el aore Sl pss ol
SLasST la psie i 0,5 a3 gl LN(X) asl
(Kleyer et al., 2012) o oolazul

Jodos S plpe 4 opmie vy Slails s
GCAM) adlprass oz gilodoe jl Jd (eds
«g,cnl 51 (Valavanis et al., 2008) g o oozl
Sl 4y @Bl e ez Jow 00 504 5l Gos
buly) RaS ataly et Gmpin CebS il
degeze g b e o SIS g S
A8l pand e sl Jow jo el ooy o e
Ola (V) dolre &g a1, a8l s sl Jow las
S e

9x) =« +ZL fi (xj) Y alsles

oo b €55 jea Sl g lawe 5l o5e 0 Lral o
L bosls g5, 5 ol 55k & w)lsen 5 polacl (ouilys
ST loged jlulgen adnn oSSl eolatl
Lol smie a0l sl @ clnln 95500 51
Joe wsd dguzme syl O s sezge U
ot S5 doools aS e o ol A8l pand o
A G pdmes ol milgy ol S s | Al
ol Wiz Sjee 4 paie o Sl WS Gl
i 93] Sl Tl e b e s
alBlas &0 ol oS i o Lo,
sy (Hastie and Tibshirani, 1990) sgs s,
3 e 2 Gl elre g iln polie (ol o
g5y Jlazml 5 (F aoles) oi ools 5 €950 L,

! Redundancy analysis


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.4.7
http://isfj.ir/article-1-2540-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.4.7 ]

w0998 05 sale LISl 5l dae

C)‘)[SAA K] J‘;}E;LAJ

039 ol \YAF Jlo oo ,3T Jo 5V L awe yl5me
oo gl asls i 5L VTRV o s e
GIVO L ole dloye 13 (655,85 e B 32ly
2 OV Lole slo s )0 (e g iy 85 2 0
Slade o YL WYAA Lo jo casl onls cld (g5, 98
P SR e PN sl swe SR pals
SNo )3 50 e (ST S350 53 5 V0 L olojs

(V JS8) del ety (305,85 2 50 5 VIO Lol

I alas PG IFTTalae ITTLLET  IFiYala,s

g o, YA oo Y7 o say VYA 5 IYVAY YA
Sl ylid o Bas 3550 GladieS oS5 5l e )3 Y
Sl carle cwl ool LSis je90 ool |y joley
2 550 Bl Gln G e G g 2 oo
Slerl 55 Gloye s i 3ls,5 slo o) Jlo o Jyl 4o
Swo e VL sl oo YU Tes las by Sl
2990 Bl Gln g wem n OB aly
S 9 Grs 2 0 OB LAYAF L oleys

-<
Sile

1
il A Al g 58 dae

1P 3 TR ala e k;.]_é;j‘,j ITRA alay3 ITHA 4

1T

OYA2-9A) plos by 15 H990 (Blo Gl p ilizko Glalo 4o (GOluo (W U2y 3 Ao a0 9 Ao il 1Y YU

Figure 2: Comparison of catch and catch per unit of fishing effort in different months for Longtail tuna in the Oman
Sea (2017-2019)
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Table 2: Species—environment RDA correlations and Monte Carlo tests of significance of axes
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Figure 3: Redundancy Analysis (RDA) illustrating the relationship between environmental variables LAT, LON, SST,
POC, SSH, Chl-a, Salinity and Veosity (natural log).
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Table 3: Relative importance and degree of freedom of generalized additive models for Longtail tuna
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Figure 4: GAM plots for Longtail tuna presence (all years all zones combined) showing the effect of every

environmental variable on fish presence. The dashed line represents fitted GAM functionn and grey band is a 95%
credible interval computed
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Figure 5: Spatial prediction with GAM for Longtail tuna presence in the Oman sea
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Abstract

This study uses data of 5 Iranian industrial purse seiners that fish on free school tuna species
in the Oman Sea. The catch data from 2015 to 2019 in the Oman Sea waters were used. The
essential fish habitat of Thunnus tonggol was modeled using Satellite remote sensing
(HYCOM. and MODIS). Redundancy analysis (RDA) was applied to provide a preliminary
view of relationships between fish presence/absence and environmental variables, followed by
the application of the Generalized Additive Model (GAM). According to GAM the
presence/absence of T. tonggol is related to Latitude, Sea Surface Temperature (SST), Sea
surface current velocity, and sea surface salinity (SSS). EFH maps were generated using
GAM model based on the probability of the presence of T. tonggol. Latitude 23N to 25N
degrees and longitude 57E to 60 E degrees are the preferred habitats of T. tonggol that are
distributed in high density in these areas and indicate the habitat of this species in the
continental shelf and coastal waters. Based on the analysis the distribution and density of T.
tonggol on the east side of the Oman Sea Iranian waters, from Beris to Gwatar Bay, could be
neglectable. Based on the results of the present study, it seems that, although, the relationship
between chlorophyll-a concentration, sea surface height (SSH) and distribution, of T.
tonggol is statistically significant, still the Latitude, Sea Surface Temperature (SST), Sea
surface current velocity, and Sea surface salinity (SSS are the most important factors affecting
the abundance of this species in the region.

Keywords: Essential fish habitat, Redundancy analysis, Generalized Additive Model,
Thunnus tonggol, Oman Sea
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