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Fig.1 Distribution of sampling stations in the southern
coastal waters of Jiangsu Province
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Tab.1 Multicollinearity test of biotic and abiotic factors

Z=1Y Season JiRJZ/KIR SBT JRJZERE SBS TR Depth 42 a Chla THEAEY) Prey
# 2 Spring 2.46 4.83 1.62 2.25 1.10
K2 Autumn 1.15 5.05 1.48 4.27 1.06
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0.074 F10.867+0.082, Fk 7= £ FL A (14 F50 00 14 Fig 5
WAL T2, Hoh GBM, GAM H1 RF #5580 1 i 43¢
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Fig.2 Comparison of AUC and TSS of 10 single models for L. polyactis in the
southern waters of Jiangsu Province in spring
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Fig.3 Comparison of AUC and TSS of 10 single models for L. polyactis in the
southern waters of Jiangsu Province in autumn
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Tab.2 Construction of ensemble species distribution model for L. polyactis in the southern

waters of Jiangsu Province

& FHF 4 i o — 508 BB AUC {5 A U (Y TSS i
Season Ensembled single models Value of AUC for the ensembled model Value of TSS for the ensembled model
% Spring GAM .RF 0.995+0.002 0.935+0.038
k7 Autumn GBM.GAM .RF 0.985+0.001 0.903+0.029
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A B S YR Sr ATEA S3 A T S AR
Xof 45 28 /N B0 2 ) 43 A 1 E A DL R e i
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M. TEFZR, )2 KRS 2 3 B X /N i £ 25
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Fig. 4 Importance of influencing factors in L. polyactis distribution in the southern waters of Jiangsu Province
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Fig. 5 Response curves for five influencing factors for the spatial distribution of L. polyactis in the southern waters of
Jiangsu Province in spring
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Fig. 6 Response curves for five influencing factors for the spatial distribution of L. polyactis in the southern waters of
Jiangsu Province in autumn
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Fig. 7 Distribution of HSI for L. polyactis during spring from 2019 to 2022 in the southern waters of Jiangsu Province
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Spatial distribution and influencing factors of Larimichthys polyactis in the
southern waters of Jiangsu Province based on ensemble species distribution
model (ESDM)

ZHANG Hu', SHEN Dugqing’, XUE Ying”’, SHI Dongyu', ZHU Chaowen', BEN Chengkai', YUAN
Jianmei', HU Haishengl , XIAO Yueyue' , ZU Kaiwei'

(1. Jiangsu Marine Fisheries Research Institute, Nantong 226007, Jiangsu, China; 2. Fisheries College, Ocean University of
China, Qingdao 266003, Shandong, China; 3. Field Observation and Research Station of Haizhou Bay Fishery Ecosystem ,
Ministry of Education, Qingdao 266003, Shandong, China)

Abstract: To cope with the increasing decline of offshore fishery resources and to provide essential information
for spatial-based fishery management, in this study, the spatial distribution and influencing factors of
Larimichthys polyactis in the southern waters of Jiangsu Province were examined using an ensemble species
distribution model (ESDM) based on the survey conducted during spring and autumn in 2019 -2022. Five
biotic and abiotic factors were selected to analyze the distribution characteristics of L. polyactis and its
relationship with influencing factors. Results showed that the ensemble species distribution model had higher
AUC (spring: 0.995+0.002; autumn: 0.985+0.001) and TSS (spring: 0.935+0.038; autumn: 0.903+
0. 029) values than those in single species distribution models. Sea bottom temperature (0. 40) and sea bottom
salinity (0. 38) had the highest importance levels in spring, while chlorophyll a and prey had greater influences
on the spatial distribution of L. polyactis in autumn with importance levels of 0. 53 and 0. 46. L. polyactis were
mainly distributed in coastal areas in spring with a strip-like distribution; while in autumn, L. polyactis were
mainly distributed in the offshore areas, with suitable habitat mostly distributed in the areas of 32. 5°N-33. 6°
N, 122°E-122. 5°E with a block-like distribution, and the area of suitable area is larger than that in spring.
Furthermore, the distribution of L. polyactis showed obvious interannual differences. For example, the range
of suitable habitat for L. polyactis in 2021 was prominently smaller than that in other years and the range of
distribution was also limited. The study showed that the ESDM had better performance and could better reflect
the spatial distribution and influencing factors of L. polyactis; the suitable areas and influencing factors for L.
polyactis varied from season to season. This study can provide a theoretical basis for revealing the spatio-
temporal distribution and changing law of L. polyactis in this area, and provide basic information for the
implementation of space-based fishery management and optimization of marine protected areas (MPAs).

Key words: Larimichthys polyactis; habitat suitability; influencing factors; ensemble species distribution

model; southern waters of Jiangsu Province
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