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Fig.1 Location of the Amundsen Sea at the South Pole (a) and the distribution of Antarctic krill in the Amundsen Sea (b)
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Fig.2 Suitability distribution of Antarctic krill in the Amundsen Sea from MaxEnt
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Abstract

role in carbon sequestration in the Antarctic, which has gained more and more attention in recent years. The potential

Antarctic krill Euphausia superba is a key species in the Southern Ocean ecosystem, and plays an important

distribution of krill in the Amundsen Sea in the Pacific sector of the Southern Ocean was predicted and analyzed using
MaxEnt and GARP niche models in this study. Occurrence points and environmental variables were used to simulate the
distribution. The ROC (receiver operating characteristic) curve was used to evaluate the model’s performance. Results
reveal that the high suitability areas predicted by the MaxEnt model were more detailed, whereas those of the GARP model
predicted a wider spread of high suitability areas. To overcome the uncertainty of a single model and obtain better
outcomes, the prediction results of the two models were combined. The ensemble prediction’s simulation accuracy was
significantly enhanced [AUC (area under curve) is 0.946 and TSS(true skill statistic) is 0.78], and excellent prediction
results were obtained. The high suitable areas of krill were concentrated in 65°S and 73°S, accounting for 6.2% of the
entire area, and the moderate suitable areas accounted for 5.7% of the entire area. The three variables with the highest
contribution of 81.3% in MaxEnt were ice, the minimum value of mean sea level pressure, and the velocity of eastward
latitudinal flow. Compared with those of the MaxEnt model, the omission error of each variable in the GARP model was
relatively even. Therefore, using ensemble prediction to estimate species distribution could enhance the accuracy. The
prediction results of Antarctic krill distribution provide scientific data for krill conservation and utilization in the
Amundsen Sea.
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