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Fig. 1 Distribution of swordfish fishing stations (black dots) in
the western Indian Ocean recorded by fishery
observers during 2017 to 2019
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Fig. 2 Distribution of actual occurrence points and potential habitat of swordfish in the
western Indian Ocean from 2017 to 2019
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Fig. 3 Distribution of swordfish habitat suitability index in the western Indian Ocean from 2017 to 2019
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Fig. 5 Response curves of main environmental factors to swordfish habitat suitability index
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Simulation of spatio-temporal distribution of swordfish habitat in the west-
ern Indian Ocean based on maximum entropy model

Tang Wei', Wang Xuefang>**, Wu Feng"***, Li Yuan’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Distant-water Fisheries Engineering Re-
search Center, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of
Education, Shanghai 201306, China; 4. Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agricul-
ture and Rural Affairs, Shanghai 201306, China; 5. Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China)

Abstract: Swordfish (Xiphias gladius) is a highly migratory fish whose habitat suitability is significantly influ-
enced by the marine environment, and the prediction of its habitat using changes in the marine environment is of
great scientific importance. In this study, we used the catch information of swordfish in the Chinese Indian Ocean
Longline Fisheries Observer Data from 2017 to 2019 as species occurrence data, combined with the environmental
data in the western Indian Ocean waters, including sea surface temperature (SST), sea surface height (SSH), chloro-
phyll a (Chl a) concentration, mixed layer depth (MLD), and sea surface salinity (SSS), the habitat suitability distri-
bution of swordfish in the western Indian Ocean is simulated by using a maximum entropy model (MaxEnt). Model
results show that: (1) the model has very high accuracy in simulating the habitat suitability distribution of sword-
fish in the western Indian Ocean, with AUC values greater than 0.9 in all seasons, and can be used to simulate the
potential habitat suitability distribution of swordfish; (2) changes in the distribution of suitable habitat for sword-
fish in the study area are generally consistent with changes in the actual operational location, and the distribution of
areas with high habitat suitability for swordfish is more concentrated in both the dry and rainy seasons, but the dis-
tribution range is greater in the wet season than in the dry season; (3) SST, SSS and MLD are important environ-
mental factors affecting the habitat suitability distribution of swordfish in the western Indian Ocean. The optimum
ranges of SST, SSS and MLD in the dry and rainy seasons are 25.8—31.6°C, 34.4-35.9 and 0.1-24.9 m, and
25.6—30.5°C, 34.8-36.4 and 13.1-54.1 m, respectively. The results of the study provide essential reference informa-

tion for the sustainable use and scientific management of swordfish populations in the western Indian Ocean.

Key words: the western Indian Ocean; Xiphias gladius; habitat simulation; maximum entropy model (MaxEnt); presence-

only data
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