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Figure 1: Map of tuna fishing position by pursiner fishing vessel (2015-2019)
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Table 1: characteristics of satellites extracting environmental parameters in the Oman Sea
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®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
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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

Pl 9o pow )97 £9° yg7e Jol y92=e
EREV ofe Y <[+ YAY o[+ YA o9 polie
AR A <If¥ SAi4 VR EYEISP I G COON-Y
Voo AY 41 Yo 455 sools srez il lg sy
Voo A4 20 fv lase 4368 alal, ez il g dus o

AR H3T ﬁeLZi.o dod Rz

SYRIA :Lb)smwo')’.‘a‘s ]:\'QLE.A Zo

p-value F-ratio (SN CRRRED NP LTV
AR \EION Eigenvalue=-/-YA 397 Oalsl
AR <IYY Residual =\ ¥fY [EYPE NIV
= _] '
o SSH i Lat
S5T i salinity
o
e 7 /fﬁor
o oC
S e T BT LS s
o
2 297
0
o r .
] :
g
S - !
' Velpsity
'm. H
o
T T i T T
-1.0 05 0.0 05 1.0
RDA1

b GLoSST: @ oldl o JebLON: (oLdl g oL AT: Jold buoo b o 1 iudlS fdoni  Scwod Hlog0s i JSCo
i) 8) byl Chl-a c(gamb o) l80) byo gyl SSH £ gamb 1) 8) Jglmo (JT (2,5 POC 1 g oty ) 8-

(b o2 )8 bl 2 e s VEIOSILY (o ot ) Ly (o (5590 Salinity «( oz
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

Gaussian F)
identity ‘»\45—0 &b
-/~ fa5 (Adajusted %) ool oo pts oy
JATAIA Deviance explained (%)
</-Y¥ GCV score
YYVIY# (AIC) 2L, jLes

p-value Edf

ol ylggs

p<efoe) V/EYY
p<-/) Vieoo

(SST)u_z]a.u u‘)|).> 4,0

(Chl-a) s 15

p<+/e ) Veoo

p<-i\ A/

p<-l\ YNYE
p<-/++\  Y/OF)
p<-i\ A/

(Salinity) ol xbaw 5,58
(Velosity) b o bl > oo
(SSH) ol (xhaws glas )|
Lat) oLilir Lo
(Long) oLils Jsbo

! Link function

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 2026-02-24 ]

[ DOR: 20.1001.1.10261354.1400.30.5.4.7 ]

Yo(0) Ve ol o pale dlas

02 02 02
0.1 0.1
5 00 J o 00 \_\_\_\
=0 2014
K] E]
w024 024
034 034 :
R T , w O i 1 . 049 — L u
T T T I " " ! ! T T T T T u——— L —— L
10 5w 2 30 S o s 0 15 w2’ W 15000 15500 16000 16500 17000 17500 18000
ssT Chior salinity
0z 0z 0z
0.1 0.1 0.1
2 00 = 0o /‘*‘\ < 00
801 = 01 01
g z b
= g k)
@02 w024 ? 0z
034 034 034
4wy IR e IR Wy R I
' " t L ——p A L " y " y
500 0 500 00 0 100 200 300 400 S0 600 El o 0 2
Velosty SSH Lat
0z |
041
S e
£ 014
® 024
03
Rl ST .

u u ¥ T T
45 50 55 60 65 70 75

Long

0y b (0l ouds pledl b Jlw ao) GAM Juwo jloolaiwl b j998 Bl jeao (130 b Jawxo b o 10 Sxo alaly o F IS
Wb oo G900 A0 lcebl alold Sily cwob jaild g ol (1l p el doleo LKLy

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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