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Tab.1 Depth layer where various types of micronekton
are located during the day and night
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Fig. 1 Weight distribution of albacore tuna in the
Indian Ocean
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Tab.2 Source and value of habitat model parameters
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Tab.3 Estimation results of habitat model parameters
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Fig. 2 Correlation between the normalized catch and
the habitat index of the corresponding fishing area
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Fig. 3 Spatial distribution of mean habitat index and actual catch of sexually immature albacore tuna by month
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Fig. 4 Spatial distribution of mean habitat index and actual catch of sexually mature albacore tuna by month
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Tab. 4 AUC of habitat prediction models for sexually immature albacore tuna and
sexually mature albacore tuna in different months

A6 PR B 8 S AR 0 P A B S AR A PER BV B S AR 10 e RISy ionii]
sexually immature sexually mature sexually immature sexually mature
month month
albacore tuna albacore tuna albacore tuna albacore tuna

1A 0.70 0.83 8 H 0.87 0.65

2 A 0.76 0.75 9IH 0.87 0.72

3 A 0.77 0.73 10 A 0.74 0.86

4 A 0.84 0.66 1A 0.65 0.78

5H 0.85 0.73 12 H 0.63 0.80

6 H 0.91 0.63 (Y average 0.79 0.73

7H 0.93 0.60
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Fig. 5 Distribution of trends in areas with significant (passed 95% significance test) inter-annual changes in habitat
index for sexually mature albacore tuna by month (not significant trend change in white areas)
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Fig. 6 Distribution of trends in areas with significant (by 95% test of significance) inter-annual variation in
habitat indices for sexually mature albacore tuna by month (not significant trend change in white areas)
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x5 BFAVBREAKESLEEEHI M
MFHEEEERELER
Tab.5 Inter-annual trends in weighted mean latitude

and longitude of suitable habitat for sexually
immature albacore tuna by month

2 ¥ longitude £ latitude

\
iﬁh Tl B R AR »
change trend change trend

1 H 0.05 0.22 —0.14 <0.05
2 H 0.06 0.10 —0.12 <0.05
3 A 0.04 0.44 —0.09 <0.05
4 1 0.01 0.74 —0.08 <0.05
5H 0.05 0.17 —0.08 <0.05
6 0.05 0.23 —0.09 <0.05
7H 0.06 0.32 —0.12 <0.05
8 H 0.09 <0.05 -0.13 <0.05
9 A 0.06 0.33 -0.14 <0.05
10 A 0.09 0.19 —0.12 <0.05
11 A 0.06 0.34 —-0.11 <0.05
12 A 0.04 0.47 —0.12 <0.05
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MEHESEEERTUESR
Tab. 6 Inter-annual trends in weighted mean latitude

and longitude of suitable habitat for sexually
mature albacore tuna by month

2% longitude 43 J& latitude

A

month | ZEfk AL 5

change trend r change trend F
11 0.06 0.25 —0.09 <0.05
2 A 0.05 0.53 —-0.11 <0.05
3 A 0.04 0.59 —-0.13 0.26
4 0.01 0.97 -0.10 <0.05
5H 0.04 0.29 —-0.08 <0.05
6 1 0.04 0.28 —0.06 <0.05
7H 0.03 0.57 —0.08 <0.05
8 0.02 0.5 —0.09 <0.05
91 0.02 0.82 —-0.08 <0.05
10 H 0.03 0.86 —-0.07 0.06
11 H 0.18 0.12 —-0.03 0.14
121 0.11 0.08 —0.06 <0.05
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The spatial-temporal distribution of habitat of Indian Ocean albacore
tuna (Thunnus alalunga) at different life history stages

XU Sheng, GUAN Wenjiang
College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Albacore tuna (Thunnus alalunga) is an economically important fish in tuna fishery in the Indian Ocean.
As a pelagic migratory fish, its distribution is significantly influenced by the marine environment. In this study, we
used environmental data from the Indian Ocean spanning from 2001 to 2016 to construct a habitat model for
different life history stages of albacore tuna and their corresponding environmental requirements. We validated the
accuracy of the model by comparing the predicted suitable habitat locations with the actual distribution of catch
quantities. We evaluated the model using the area under the receiver operating characteristic curve (area under
curve, AUC) and analyzed the inter-annual variations of suitable habitat at different life history stages of albacore
tuna to examine the impact of marine environmental changes on spatial-temporal habitat distribution. The results
indicated that: (1) The high catch areas largely overlap with the model-predicted suitable habitat, with monthly
average AUC values of 0.79 for immature and 0.73 for mature albacore tuna habitat models, showing high
prediction accuracy. (2) The model predicted that suitable habitat for immature albacore tuna was located between
25°S and 40°S in the Indian Ocean from January to June and between 20°S and 40°S from July to December. For
mature albacore tuna, the suitable habitat during the spawning period is located east of Madagascar Island between
10°S and 25°S, whereas during the non-spawning period, it is between 25°S and 45°S. (3) Both the suitable
habitats for immature and mature albacore tuna showed a year-on-year trend of southward migration. The above
results have significant scientific importance for understanding the population dynamics of albacore tuna and
promoting sustainable resource utilization.

Key words: Indian Ocean; Thunnus alalunga; habitat suitability index; inter-annual variability
Corresponding author: GUAN Wenjiang. E-mail: wjguan@shou.edu.cn
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