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Fig. 1 Spatial distribution of D. gigas fishing ground at the equator, off Peru and Chile
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£1 TEBHE. MSEEE MaxEnt #85 HFELT

Tab.1 Statistical results of MaxEnt models for
D. gigas in different seas in summer and autumn

NGRS A B AR EZE AUCESD
Different sea area 2 Summer #ZE Autumn
AR IE IR Equator 0.885+0.019 0.854+0.011
FbE-HNEE Off Peru 0.910+0.014 0. 893+0.036
B FI5MEE Off Chile 0.928+0.019 0.903+0.007
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Tab.2 Contribution rate of environmental factors in affecting D. gigas distribution in different seas in summer and

autumn
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variable 1% variable 1% variable 1% variable 1% variable 1% variable 1%
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3 MLD 13.3 SSS 14.0 MLD 9.6 SST 10.7 MLD 10.8 Chl.a 12.2
4 Chl.a 43 SSH 10.3 SST 8.0 DO 10.4 Chl.a 10.7 MLD 11.1
5 EKE 3.6 MLD 8.5 Chl.a 6.5 SSS 4.0 DO 35 EKE 0.5
6 DO 22 DO 3.1 SSS 39 Chl.a 2.1 SSS 1.0 DO 0.3
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R4 % 2 NI 2 nT 0, H 2R M IR 2E 5 fa
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0.40~0.45 m,0.215~0.222 mol/m’ . 13.06~17.59 m .
22.0~24.1 °C . 0.91~2.80 mg/m’ . 35.5~35.7 . O~
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Fig. 2 Response curves of environmental factors in Equator in summer and autumn
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Fig. 5 Habitat suitability index (HSI) distribution of D. gigas in different seas in summer and autumn
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Difference of the effects of environmental factors on habitat distribution of
Dosidicus gigas in different regions in the Eastern Pacific Ocean

CUI Jianan', JIN Pengchao', YU Wei"****, CHEN Xinjun'>**?

(1. College of Marine Living Resource Sciences and Management , Shanghai Ocean University , Shanghai 201306, China ;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China; 4. Key Laboratory of Oceanic
Fisheries Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China; 5. Scientific Observing and
Experimental Station of Oceanic Fishery Resources , Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: Jumbo flying squid Dosidicus gigas is widely distributed in the Eastern Pacific Ocean. It has a
short-lived life cycle and tends to extremely respond to environmental and climate variability. In order to
investigate the difference of the effects of environmental factors on habitat distribution of Dosidicus gigas in
different regions in the Eastern Pacific Ocean, the present study developed a habitat distribution model for
this squid in summer and autumn in the equator, off Peru and Chile. The fisheries data in the equatorial
waters of the Pacific Ocean, the waters off Peru from 2016-2018, and the waters off Chile from 2015-2017
were used and obtained from National distant-water fisheries data center of China. Seven marine
environmental factors including Sea surface temperature (SST) , Eddy kinetic energy (EKE) , Sea surface
salinity (SSS), Sea surface height (SSH), Chlorophyll concentration (Chl. a), Mixed layer depth (MLD),
and Dissolved oxygen concentration (DO) were considered in this study. The maximum entropy model
(MaxEnt)was applied to investigate the distribution of suitable habitat for Dosidicus gigas and the differences
in the effects of the environmental factors on it were examined in different seasons in different waters. The
results showed that the AUC values of the maximum entropy model were higher than 0. 8 in different seasons
in different areas, and the actual fishing locations coincided with the range of suitable habitats fitted by the
model. The distribution of optimal habitats in the three regions was as follows: in the equatorial waters in
summer, the optimal habitats were mainly distributed within the ranges of 110°W-120°W, 1°N-3°S; in
autumn, the optimal habitats for Dosidicus gigas were mainly distributed within the ranges of 97°W-117"W,
1.5°N-1.5°S, and the distribution of suitable habitats was extended to the east from summer to autumn. In
summer, the optimal habitats of Dosidicus gigas off Peru were mainly located in the range of 75°W-86"W,
15°S-20"S; in autumn, the optimal habitats of Dosidicus gigas were mainly located in the range of 75°W—-84°
W, 15°S-20°S, with the optimal habitats moving southeastward from summer to autumn. The optimal
habitats of Dosidicus gigas in summer off Chile were mainly distributed in the range of 73°W-85"W, 20°S-
30°S; in autumn, the optimal habitatswere mainly distributed in the range of 75°W-85°W, 20°S-28°S, and
the overall suitable habitats moved to the northeast from summer to autumn. Based on the contribution rate of
each environmental factor in the habitat model, SSH, Chl. a, SSS and SST were the important environmental
factors affecting jumbo flying squid habitat in the equatorial waters; SSH, MLD, DO and SST were the
important environmental factors affecting jumbo flying squid habitat in the offshore Peru, and SSH, SST, Chl. a
and MLD were the important environmental factors affecting jumbo flying squid habitat in the offshore Chile.
Our findings suggested that significant geographical difference was shown in the environmental factors
affecting Dosidicus gigas distribution in different regions.

Key words: Eastern Pacific Ocean; Dosidicus gigas; habitat modelling; maximum entropy model;

environmental impacts
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