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Fig. 1 Schematic diagram of operation area of Chinese trawl fleets in the open ocean off Chile from March to August in 2013-2017
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Fig. 2 Spatial distribution of potential habitat of Trachurus murphyi in the
Southeast Pacific Ocean from March to August in 2013-2017
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Tab.1 Satistical analysisof MaxEnt model of Trachurus
murphyi from March to August in 2013-2017

(el FEAS Lir]i T A 2
maxEnt model samplesize  AUC standard deviation
3 H March 25 0.989 0.005
4 H April 69 0.970 0.014
5H May 75 0.958 0.014
6 H June 74 0.973 0.009
7H duly 56 0.980 0.005
8 H August 44 0.939 0.031

ZRF% 0.9°F1 0.6°, 2 7 n] |, #adz a0 Fldd HSI
HFOREA Gy, EIACR R, W EOLE
3—7 ARAES, ¥WofifE 30°S~46°S X Il 2 [f],
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Fig. 3 Distribution of longitude and latitude center of gravity and optimal HSI center of gravity of the fishing
ground of Trachurus murphyi in the Southeast Pacific Ocean from March to August in 2013-2017
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Tab. 2 Contribution rates of environmental factors of the fishing ground of Trachurus murphyi

in the Southeast Pacific Ocean from March to August in 2013-2017

5548 environment variable 3 H March 4 7 April 5H May 6 H June 7H Jduly 8 4 August
REZRE MLD 1.4 10.3 3.1 8.9 5.1 6.9
TR = B SSH 2.3 0.7 0.6 7.5 16 33.1
R MEE SSS 2.1 0.9 6.4 33 41 5.4
R SST 7.3 8.9 35.6 49.6 48.1 0.6
25_m/KJZ L EE Temp_25m 6.1 0.8 0.0 0.0 0.3 0.0
50_m/KZ{EE Temp_50 m 21 1.8 0.3 9.2 0.1 1.6
100_m /KJZiEE Temp_100 m 3.3 2.4 0.1 5.3 0.2 20.8
150_m /KJZ#EE Temp_150 m 0.1 0.2 0.4 0.0 0.0 2.9
200_m 7K 2 B Temp_200 m 2.3 15 0.5 0.0 0.0 0.0
300_m/KEHEE Temp_300 m 3.3 2.0 4.3 5.2 25.1 26.9
400_m /KJZE Temp_400 m 63.4 46.4 10.2 0.7 0.6 0.1
500_m /K2 Temp_500 m 6.4 24.1 38.4 10.3 0.4 1.7

DA BRI AR gy 45 O s ) () S REPR IR TR T

Note: The environmental variables in bold are the key environmental factors in each month.
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Fig. 4 Response curves of Trachurus murphyi to key environmental factors in Chilean
fishing ground of Southeast Pacific Ocean from March to August in 2013-2017
A. March; B. April; C. May; D. June; E. July; F. August.
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Tab. 3 Monthly averaged values of the key environmental factors on the fishing ground of
Trachurus murphyi in the Southeast Pacific Ocean from March to August in 2013-2017
A1 month REZHEE/MMLD T8 3% 1fi 7= & /om SSH R EE/C SST 50 m /KiR/'C Temp_50 m
3 H March 315 12.5 18.7 15.6
4 F April 42.8 12.5 17.9 16.2
5H May 52.0 12.2 17.0 16.3
6 H June 66.7 11.8 15.8 15.5
7H duly 81.6 10.9 14.8 14.6
8 H August 90.8 105 14.2 14.0
Ay month 100 m 7KIE/C Temp_100m 300 m 7Ki&/°C Temp_300m 400 m /Ki&/'C Temp_400m 500 m7Ki&/'C Temp_500 m
3 H March 13.3 8.56 7.15 6.48
4 H April 133 8.55 7.15 6.48
5H May 13.4 8.57 7.17 6.49
6 H June 135 8.59 7.19 6.50
7H duly 13.7 8.63 7.20 6.50
8 J1 August 135 8.64 7.19 6.50
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Distribution of Chilean jack mackerel (Trachurus murphyi) habitats
off Chile based on a maximum entropy model
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Abstract: Trachurus murphyi is a pelagic fish species, the resource abundance and distribution of which are sig-
nificantly affected by variations in the marine environment. Accordingly, analyses of the influence of key envi-
ronmental variables on the fishing grounds of T. murphyi are of particular importance in gaining an understanding
of how fishing grounds are altered in response to changes in environment. In this study, we collected fishery data
for Chilean T. murphyi from March to August, obtained during the period between 2013 and 2017, from the Na-
tional distant-water fisheries data center of Shanghai Ocean University, along with data relating to the following
12 environmental factors: mixed layer depth (MLD), sea surface height (SSH), sea surface salinity (SSS), and wa-
ter temperature at different depths (0, 25, 50, 100, 150, 200, 300, 400, and 500 m). Using these data, we examined
monthly variations in the potential habitat of Trachurus murphyi based on a maximum entropy model. The key
environmental factors in each month were selected according to the proportional contribution of each environ-
mental variable, and the suitable range of key environmental factors was determined on the basis of the response
curves of these factors. We also examined monthly variations in the key environmental variables. The results re-
veadled that the spatial changes in potential habitat were essentially consistent with the actual fishing locations, and
that habitat hotspots gradually shifted northward during the months from March to August. In March, the potential
habitat hotspots were distributed in the waters between 42°S and 47°S, and extended to regions north of 30°S in
August. The contribution of environmental variables in each month indicated monthly differences in the key en-
vironmental factors, as well asin the suitable environmental ranges. The key environmental factors were identified
as Temp 400 m, Temp 500 m, and SST in March; Temp 400 m, Temp 500 m, and MLD in April; Temp 500 m, SST,
and Temp 400 min May; SST, Temp 500 m, and Temp 50 m in June; SST, Temp 300 m, and SSH in July; and SSH,
Temp 300 m, and Temp 100 m in August. In addition, water temperature was identified as an important factor af-
fecting the spatio-temporal distribution of the fishing grounds, and the suitable water temperature layer in differ-
ent months was found to be consistent with the migration characteristics of T. murphyi. With the northward
movement of the habitat, the contribution rate of SSH gradually increased, which may be related to the distribution
of currents off the Chilean coast.

Key words: Chilean Trachurus murphyi; maximum entropy model; spatio-temporal variation of potential habitat;
marine environment; southeast Pacific Ocean
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