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Fig.1 Geographical distribution of Chinese squid-
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Horp HST AR 3
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Tab.1 Different scenarios for the weights of sea surface temperature (SST) ,

sea surface height (SSH) and net primary production ( NPP)

AR A LAY Bt T2 18 AN (L T2 1] v AN (L FAR AR P AR A
Scenarios Wsr Wi Wpp
BT 1 0 1 0
iR 2 0 0 1
T 3 0.1 0.8 0.1
iR 4 0.1 0.1 0.8
RiRLS 0.25 0.5 0.25
K 6 0.25 0.25 0.5
i) 0.333 0.333 0.333
iR 8 0.5 0.25 0.25
T 9 0.8 0.1 0.1
FER 10 1 0 0
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Tab.2 Percentage of catch and effort at different HSI class intervals sourced
from different weighting models in the spring from 2006 to 2014
FA 1 Case 1 FA 2 Case 2 F55 3 Case 3 FE 4 Case 4 FEHY S Case 5
HSI Mk WS iR W R oka WP a Ml WS a ke s
Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort
(0.0,0. 8.56% 12.45% 8.90% 8.10% 0.23% 0.44% 0.00% 0.02% 0.00% 0.00%
(0.1,0. 4.22% 4.12% 4.30% 3.70% 1.76% 3.01% 4.54% 3.92% 0.00% 0.01%
(0.2,0. 4.77% 4.42% 5.92% 4.81% 10.24% 13.09% 9.28% 8.21% 0.81% 1.21%
(0.3,0. 6.44% 5.75% 4.27% 3.60% 8.53% 7.21% 5.83% 4.95% 4.70% 5.61%
(0.4,0. 5.21% 4.52% 7.25% 5.99% 5.78% 5.10% 6.42% 6.12% 12.30% 12.86%
(0.5,0. 8.59% 7.88% 6.21% 5.49% 8.64% 7.89% 7.40% 5.88% 13.25% 13.51%
(0.6,0. 10.91% 10.51% 6.95% 6.41% 17.06% 16.40% 9.70% 9.27% 20.13% 18.70%
(0.7,0. 10.63% 10.02% 14.99% 15.78% 7.20% 6.65% 18.52% 18.66% 20.93% 18.14%
(0.8,0. 14.51% 14.34% 9.17% 10.69% 24.83% 22.67% 19.96% 21.86% 20.60% 20.78%
(0.9,1. 26.15% 25.98% 32.03% 35.43% 15.74% 17.55% 18.35% 21.12% 7.28% 9.18%
1% 6 Case 6 F5iA 7 Case 7 F5570 8 Case 8 % 9 Case 9 1% 10 Case 10
HSI M WES R ke WES IR WkE WEShE ke Mg e ke s a
Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort
(0.0,0. 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 0.01%
(0.1,0. 0.00% 0.01% 0.00% 0.00% 0.01% 0.01% 0.02% 0.02% 0.26% 0.32%
(0.2,0. 0.37% 0.25% 0.15% 0.20% 0.16% 0.19% 0.24% 0.30% 4.49% 4.65%
(0.3,0. 11.12% 10.27% 1.30% 1.63% 0.56% 0.90% 4.88% 5.17% 1.35% 1.64%
(0.4,0. 6.32% 6.93% 12.43% 12.36% 3.67% 4.80% 3.71% 5.07% 6.19% 7.54%
(0.5,0. 9.32% 8.11% 11.56% 11.22% 17.77% 16.95% 6.46% 6.60% 9.23% 9.01%
(0.6,0. 19.12% 17.35% 25.37% 25.57% 22.42% 20. 46% 15.50% 14.71% 8.65% 8.71%
(0.7,0. 30.82% 31.21% 28.56% 25.74% 30.52% 30.40% 22.54% 20.25% 15.70% 14.23%
(0.8,0. 14.81% 15.97% 13.21% 14.25% 18.35% 18.20% 36.14% 35.69% 17.41% 16.18%
(0.9,1. 8.12% 9.90% 7.43% 9.03% 6.53% 8.10% 10.50% 12.19% 36.72% 37.72%
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®3 20062014 FEFAENEMSHEB TN HSI R B A EHEREMBHHENERTSIT
Tab.3 Percentage of catch and effort at different HSI class intervals sourced

from different weighting models in the summer from 2006 to 2014

FA 1 Case 1 F5578 2 Case 2 #5578 3 Case 3 FEH 4 Case 4 R 5 Case 5
HSI W WiE% e W WiES R WikE WRB e MokE fies o ki i a

Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort

(0.0,0.1] 0.11% 0.22% 1.85% 2.14% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00%
(0.1,0.2] 1.41% 1.46% 2.39% 2.71% 0.09% 0.31% 1.46% 1.87% 0.00% 0.00%
(0.2,0.3] 5.37% 5.17% 4.13% 4.43% 0.89% 0.97% 4.59% 4.82% 0.20% 0.56%
(0.3,0.4] 6.91% 7.07% 7.09% 7.05% 8.64% 8.94% 3.71%  4.08% 3.27%  3.82%
(0.4,0.5] 13.67%  13.84% 12.07% 12.17% 7.07% 7.71%  11.33% 11.25% 6.34%  7.88%
(0.5,0.6] 12.77% 11.31% 4.65% 5.33% 16.61% 15.82% 9.64% 10.35% 12.21% 11.71%
(0.6,0.7] 11.43% 11.36% 9.14% 8.62% 17.55% 16.08% 10.58% 10.55% 26.41% 26.81%
(0.7,0.8] 8.41% 8.80% 10.35% 10.44% 14.78% 15.16% 14.35% 14.54% 26.85% 24.29%
(0.8,0.9] 13.66% 13.46% 12.99% 13.23% 20.65% 21.14% 18.50% 18.02% 13.91% 13.94%
(0.9,1.0] 26.26% 27.31% 35.33% 33.89% 13.73% 13.87% 25.83% 24.52% 10.81% 10.99%
FER 6 Case 6 #5578 7 Case 7 15 8 Case 8 FEHL 9 Case 9 FE 10 Case 10

HSI WikE W% e WiE WY e ke WS OiE Wi W iE wmikE W e

Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort

(0.0,0.1] 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 3.30% 3.44%
(0.1,0.2] 0.00% 0.01% 0.00% 0.01% 0.00% 0.00% 0.81% 1.48% 7.52% 9.52%
(0.2,0.3] 0.78% 1.36% 0.43% 0.59% 0.72% 1.42% 9.92% 11.62% 2.63%  3.02%
(0.3,0.4] 4.20% 4.72% 3.55% 4.75% 5.21% 6.67% 4.85% 5.30% 6.24%  6.98%
(0.4,0.5] 7.71% 8.29% 6.04% 6.99% 9.38% 10.01% 8.19% 8.73% 5.78% 6.01%
(0.5,0.6] 14.39% 15.27% 11.42% 12.70% 9.02% 10.07% 3.26% 3.75% 1.65% 2.04%
(0.6,0.7] 15.22% 16.12% 22.61% 22.25% 11.26% 11.21% 4.51% 4.60% 3.91% 4.26%
(0.7,0.8] 20. 66% 18.59% 27.37% 24.48% 20.21% 19.21% 6.14% 6.20% 5.42% 5.17%
(0.8,0.9] 24.99% 23.49% 17.79% 17.29% 30.72% 28.27% 27.58% 25.86% 11.31% 10.84%
(0.9,1.0] 12.05% 12.16% 10.79% 10.92% 13.48% 13.15% 34.74% 32.46% 52.23% 48.72%

R4 2006—2014 FREAENER S HARBFN A HSI & X E A K ERENFHHENER DL
Tab.4 Percentage of catch and effort at different HSI class intervals sourced from

different weighting models in the autumn from 2006 to 2014

FEAY 1 Case 1 #5578 2 Case 2 #5578 3 Case 3 1R 4 Case 4 FEHL 5 Case 5
HSI Wi WIS WiE WP e ke WS iE Wihe WM oiE WieE W oiE

Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort

(0.0,0.1] 0.72% 0.95% 11.01% 14.07% 0.12% 0.14% 2.05% 2.42% 0.05% 0.04%
(0.1,0.2] 2.41% 2.87% 3.54% 4.06% 1.33% 1.74% 7.45% 9.54% 0.00% 0.02%
(0.2,0.3] 6.07% 6.63% 4.51% 3.40% 1.57% 1.93% 4.78%  5.84% 2.29%  2.71%
(0.3,0.4] 8.53% 9.76% 3.67% 2.87% 7.54% 8.05% 7.57%  5.53% 2.482%  2.77%
(0.4,0.5] 3.24% 4.83% 6.26% 5.67% 9.29% 11.10% 4.49%  4.27% 5.08% 5.58%
(0.5,0.6] 6.78% 6.52% 7.02% 6.37% 7.41% 8.92% 6.36% 6.17% 20.74% 19.86%
(0.6,0.7] 10.83% 10.34% 4.61% 5.37% 10.59% 9.39% 13.19% 11.55% 22.33% 22.61%
(0.7,0.8] 10.24% 10.76% 12.90% 13.57% 19.14% 18.41% 12.09% 13.13% 20.37% 20.33%
(0.8,0.9] 12.65% 12.40% 10.07% 10.38% 23.81%  21.93% 18.01% 19.64% 16.22% 16.54%
(0.9,1.0] 38.54% 34.95% 36.41% 34.25% 19.20% 18.38% 24.00% 21.91% 10.49% 9.54%
15571 6 Case 6 1550 7 Case 7 15575 8 Case 8 1579 Case 9 17 10 Case 10

HSI WEie s e wikeE WES e WisE WESsE e MEsie s Mesie

Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort

(0.0,0.1]  0.05%  0.04% 0.05%  0.04% 0.05%  0.04%  0.14% 0.19%  15.50% 12.00%
0.1,0.2] 1.82%  2.02% 0.38%  0.38% 1.09%  1.10% 17.06% 13.17%  7.91%  5.64%
(0.2,0.3] 3.21% 3.40% 2.09% 2.37% 1.25% 1.32% 6.20%  4.36% 2.82%  2.45%
(0.3,0.4] 7.36% 7.83% 4.75% 4.17% 15.43% 11.40% 3.97% 3.68% 3.49% 3.74%
(0.4,0.5] 11.97% 11.87% 14.82% 13.19% 9.23% 8.57% 3.55% 3.68% 1.69% 1.53%
(0.5,0.6] 10. 88% 9.50% 13.01% 12.86% 9.53% 9.66% 3.31% 3.61% 5.32% 5.78%
(0.6,0.7] 13.88% 13.99% 17.66% 19.65% 9.14% 11.97% 6.25%  6.34% 5.63%  5.65%
(0.7,0.8] 17.64% 19.98% 18.61% 19.43% 21.32% 23.88% 15.13% 17.52% 12.15% 12.79%
(0.8,0.9] 22.91% 22.68% 20.01% 20.16% 24.00% 23.54% 26.61% 29.22% 17.54% 17.88%
(0.9,1.0] 10.28% 8.71% 8.61% 7.75% 8.96% 8.51% 17.78% 18.22% 27.95% 32.53%
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Tab.5 Percentage of catch and effort at different HSI class intervals sourced from
different weighting models in the winter from 2006 to 2014

FA 1 Case 1 F5578 2 Case 2 #5578 3 Case 3 FEH 4 Case 4 R 5 Case 5

HSI WHE W% R WP iR MokE WS OiE W WS oiE WmaE Wi
Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort
(0.0,0.1] 11.45% 10.76% 18.04% 16.87% 3.79% 2.53% 6.35% 4.61% 3.32% 2.05%
(0.1,0.2] 12.36% 11.24% 4.48% 4.70% 6.00% 6.11% 10.68% 11.41% 2.08% 1.49%
(0.2,0.3] 8.36% 8.07% 6.54% 5.48% 13.41% 12.48% 6.64% 6.22% 3.50% 3.21%
(0.3,0.4] 8.48% 8.64% 4.31% 4.50% 11.75% 11.43% 6.45% 5.62% 7.79% 8.91%
(0.4,0.5] 7.23% 7.72% 2.88% 2.70% 11.94% 12.08% 4.97%  4.96% 20.76% 18.86%
(0.5,0.6] 10. 84% 10.07% 5.21% 5.57% 10.58% 10.00% 5.22% 5.81% 15.24% 15.76%
(0.6,0.7] 8.73% 8.73% 5.23% 5.75% 11.39% 12.27% 6.02% 6.86% 13.93% 13.25%
(0.7,0.8] 6.52% 7.68% 9.98% 11.12% 6.73% 7.93% 15.23% 15.27% 13.95% 14.83%
(0.8,0.9] 11.25% 11.49% 8.76% 8.17% 14.80% 14.30% 24.39% 22.61% 13.35% 14.44%
(0.9,1.0] 14.80% 15.59% 34.56% 35.14% 9.61% 10. 85% 14.06% 16.64% 6.09% 7.21%
FERI 6 Caseb F5i0 7 Case 7 F5i70 8 Case 8 P 9 Case 9 FE7 10 Case 10

HSI wikE P OhE ffkE WP e e WS e WmRE e ke W oha
Catch Effort Catch Effort Catch Effort Catch Effort Catch Effort
(0.0,0.1] 3.78% 2.41% 3.28% 2.01% 3.23% 1.99% 4.09% 2.53% 4.29% 3.43%
(0.1,0.2] 3.27% 2.14% 2.68% 1.73% 3.61% 2.04% 4.80% 3.85% 4.69% 3.11%
(0.2,0.3] 4.76% 5.34% 2.52% 2.23% 2.33% 2.66% 0.499%  0.55% 0.51%  0.50%
(0.3,0.4] 7.84% 8.83% 5.48% 6.60% 3.00% 3.23% 3.46% 3.44% 3.70% 3.85%
(0.4,0.5] 10. 74% 9.95% 9.09% 9.58% 8.97% 7.95% 10.84% 8.75% 11.44% 9.28%
(0.5,0.6] 8.96% 9.21% 21.36% 20.17% 17.03% 18.07% 7.61% 7.55% 7.94% 7.50%
(0.6,0.7] 22.25% 20.80% 21.69% 20.22% 17.87% 17.04% 8.14% 9.41% 4.19%  4.78%
(0.7,0.8] 16.38% 16.50% 12.79% 13.01% 19.67% 19.36% 16.22% 16.58% 9.45% 10.49%
(0.8,0.9] 15.80% 16.93% 15.27% 17.46% 17.02% 18.83% 26.51% 25.96% 15.83% 15.37%
(0.9,1.0] 6.21% 7.90% 5.86% 6.99% 7.27% 8.82% 17.84% 21.37% 37.96% 41.69%

2.3 BRARIFRFEGER
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calculated by the optimal model of different quarters
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Analysis of fishing ground of jumbo flying squid Dosidicus gigas in the
southeast Pacific Ocean off Peru based on weighting-based habitat suitability
index model

FENG Zhiping', YU Wei"*>*° | CHEN Xinjun'***? | LIU Bilin'**** | ZHANG Zhong'

(1. College of Marine Sciences, 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, Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture
and Rural Affairs ,Shanghat 201306, China; 5. Scientific Observing and Experimental Station of Oceanic Fishery Resources,
Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: According to the fisheries data of Dosidicus gigas off Peru in the spring ( August to October) ,
summer (November to January) , autumn ( February to April) and winter (May to July) from 2006 to 2014,
combined with three key marine environmental factors: sea surface temperature (SST), sea surface height
(SSH) , and net primary production (NPP) , habitat suitability index models ( HSI) with different weighting
scenarios were employed to predict the fishing ground distribution of Dosidicus gigas off Peru. The relationship
between catch per unite effort (CPUE) and SST as well as SSH and NPP was used to establish a suitability
index (SI) model for each factor, and the arithmetic weighting method was applied to develop an integrated
HSI model. Based on the proportions of catch and effort at each HSI class interval from the different weighted
HSI models, the optimal models for different seasons were selected. The HSI model was validated by the data
from 2015. The results showed that, the CPUE and the latitude gravity center of fishing ground ( LATG)
showed significant interannual and seasonal changes. In terms of interannual changes, CPUE basically
fluctuated between 2 and 7 t/d, and the LATG basically ranged from 10°S to 18°S. On the seasonal change,
CPUE in winter and spring was high, and the LATG was located in the northward regions on the fishing
ground. In summer, the CPUE increased with the southward shift of the LATG. Compared with spring, the
habitat moved 1.5° southwards and the CPUE increased by 6. 7% . The change trend in autumn was the same
as in winter and spring. The weighting schemes of the optimal habitat model in different seasons were
different. The optimal weighting scheme of the spring was Case 9; the environmental factor with the highest
weight was SST; the optimal weighting scheme of the summer was Case 7, and SST, SSH, and NPP weights
were equivalent; the optimal weighting scheme for the autumn was Case 3, and the highest weighting was
SSH. The above results indicated that the environmental factors had different impacts on the habitats of the
Dosidicus gigas off Peru in each season. The accuracy of habitat predictions for each season was 84.68% ,
78.56% , 72. 74% , and 68. 70% . It was helpful to understand the impacts of environmental factors on
Dosidicus gigas stocks off Peru at different seasons, providing a scientific basis for the distant-water operations
of Chinese squid-jigging fisheries.

Key words; Dosidicus gigas; habitat suitability index model; environmental variable; Latitudinal gravity

center of fishing ground
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