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Fig.8 Occurrence frequency of suitable habitat of 1. argentinus in the latitude direction under
the scenarios of vertical water temperature decreasing by 0.1, 0.3, 0.5 and 1.0 °C, respectively
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Tab.1 Variations in the percentage of the suitable habitat of I. argentinus in different fishing areas
under the scenarios of vertical water temperature decreasing by 0.1, 0.3, 0.5 and 1.0 °C, respectively
At L YN FIHLAE EEZ A 5e 2 HF &y EEZ
Month Temperature/ “C High Seas Argentina’ s EEZ Falkland Islands’ s EEZ
1 H T 2.34% 2.64% 11.56%

1 A T-0.1 2.40% ( +0.06% ) 3.36% ( +0.72% ) 12.10% ( +0.54% )
1A T-0.3 2.46% ( +0.12% ) 5.12% ( +2.48% ) 10.69% ( —0.87% )
1A T-0.5 3.24% ( +0.90% ) 8.63% ( +5.99% ) 5.09% ( -6.47%)
1 H T-1.0 3.77% ( +1.43%) 7.01% ( +4.37%) 0.06% ( -11.50% )
2 H T 3.18% 3.36% 12.69%

2 H T-0.1 3.00% ( —0.18% ) 4.43% ( +1.07% ) 13.6% ( +0.91% )
2 A T-0.3 3.12% ( —0.06% ) 7.13% ( +3.77%) 11.86% ( —0.83% )
2 H T-0.5 3.83% ( +0.65% ) 9.71% ( +6.35% ) 6.83% ( -5.86% )
2 H T-1.0 4.61% ( +1.43% ) 8.09% ( +4.73% ) 0.06% ( -12.63% )
3 H T 2.70% 1.26% 8.20%

3 H T-0.1 2.64% ( —0.06% ) 1.98% ( +0.72% ) 10.42% ( +2.22% )
3 H T-0.3 2.22% ( —0.48% ) 4.19% ( +2.93% ) 12.40% ( +4.20% )
3H T-0.5 2.46% ( —0.24% ) 6.29% ( +5.03% ) 10.12% ( +1.92% )
3 H T-1.0 3.12% ( +0.42% ) 7.00% ( +5.74% ) 0.90% ( -7.30% )
4 A T 3.06% 2.64% 11.02%

4 H T-0.1 2.94% ( -0.12% ) 3.59% ( +0.95% ) 12.22% ( +1.20% )
4 A T-0.3 2.64% ( —-0.42%) 6.53% ( +3.89%) 12.22% ( +1.20%)
4 A T-0.5 2.76% ( —0.30% ) 8.14% ( +5.50% ) 10.19% ( -0.83% )
4 H T-1.0 3.18% ( +0.12%) 7.66% ( +5.02% ) 0.96% ( -10.06% )

T A5 5 R G LB L

Notes; Parentheses indicate changes in the proportion.
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Effects of Antarctic sea ice variations-driven seawater cooling on habitat
pattern of Argentine shortfin squid Illex argentinus in the southwest Atlantic
Ocean
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Abstract; Based on the fisheries data from January to April 2013 —2017, as well as the environmental data
including the sea ice extent data in the Antarctica and sea water temperature data at depths of 54 m, 96 m,
193 m on the fishing ground, with the habitat suitability index ( HSI) as an indicator of the habitat condition
of Illex argentinus and variation of the areas with HSI >0. 6 indicating the changes of suitable habitats, this
study examined the relationship between sea ice extent and sea water temperature at different layers, and
evaluated the influences of Antarctic sea ice variations-driven seawater cooling on HSI of 1. argentinus in the
Southwest Atlantic Ocean. Significant monthly variations were exhibited in the Antarctic sea ice extent,
vertical water temperature and HSI of 1. argentinus. A positive correlation was found between Antarctic sea ice
extent and sea water temperature at different layers. The habitat quality of I. argentinus in the year with high
sea ice extent was better than that in the year with low sea ice extent. Under the scenarios of vertical water
temperature decreasing by 0. 1, 0.3, 0.5 and 1. 0 °C caused by the Antarctic sea ice melting, results
suggested that with the decrease of vertical water temperature, spatio-temporal habitat pattern of 1. argentinus
showed significant changes. Suitable habitats of I. argentinus slightly enlarged with vertical water temperature
decreasing no more than 0.5 °C; while it clearly reduced under the scenarios of vertical water temperature
decreased by 1. 0 C. Large difference was found in the suitable habitats within different regions in the
southwest Atlantic Ocean. Suitable habitat tended to move into the waters of the Exclusive Economic Zone
(EEZ) off Argentina, and the percentage of suitable habitats within the EEZ off Argentina dramatically
increased. Suitable habitats in the high seas had no evident changes. However, suitable habitats within the
EEZ of Falkland Islands suffered great decrease. Our findings suggested that the great decreases of vertical
water temperature induced by the sea ice melting in the Antarctica would lead to the inshore-ward movement of
suitable habitats of I. argentinus off Argentina, while the suitable habitats would greatly decline within the
EEZ of Falkland Islands.

Key words: Illex argentinus; Antarctic; habitat; sea ice; vertical water temperature; southwest Atlantic

Ocean
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