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Bearded, ringed, spotted, and ribbon seals are highly abundant in the Arctic marine ecosystems of Alaska, yet their roles 
and significance as high-trophic predators are poorly understood and currently underrepresented in ecosystem models. 
To begin addressing these gaps, we estimated the consumption of prey by spotted seals (Phoca largha) in the Bering and 
Chukchi seas during the winter (December – April) and open-water (May – November) seasons. Our approach integrated 
stomach contents analysis, fish morphometrics, fish energy contents, energy intake data from captive spotted seals, 
seal morphometrics, and estimates of seal abundance, distribution, and age structure to make inferences about the 
biomass of each prey species consumed. For most of the model inputs, we were able to propagate uncertainty to the 
final estimates. Because spotted seals are mostly piscivorous we focused on nine fish species, seven of which are the 
most common prey identified in spotted seal diets: Arctic cod (Boreogadus saida), saffron cod (Eleginus gracilis), walleye 
pollock (Gadus chalcogrammus), capelin (Mallotus villosus), Pacific herring (Clupea pallasii), rainbow smelt (Osmerus 
mordax), and Pacific sand lance (Ammodytes hexapterus). The remaining two species are important commercially 
but less common as spotted seal prey: Pacific cod (Gadus macrocephalus) and yellowfin sole (Limanda aspera). We 
determined that spotted seals obtain roughly two thirds of their annual energy intake from the Bering Sea and one third 
from the Chukchi Sea, where they are absent for much of the winter. They consume small fish or small age-classes of 
larger species; the largest prey, herring, weighed about 125 g, on average. Capelin, saffron cod, Arctic cod, and herring 
were by far the dominant prey species. Overall, we estimate that the more than 250,000 spotted seals in the Bering and 
Chukchi seas consume at least 300,000 metric tons of prey annually, a quantity that merits ecological comparison with 
other predators’ needs, fishery stocks, and catches.


