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Changing trophic structure and energy dynamics in the Northwest Atlantic influences
Atlantic salmon abundance.
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In the Northwest Atlantic, changes in large-scale climate conditions resulted in a phase shift in
productivity associated with North American salmon population declines. The nature and timing
of these downturns were closely aligned with similar changes in European salmon populations.
The coherence of these wide-spread declines suggests that conditions experienced in common
marine areas were causative. The productivity shifts were associated with changes in ecosystem
conditions and trophic structure that influence the growth, survival, and abundance of many
species. To understand the link between trophic mechanisms and Atlantic salmon population
declines in the Northwest Atlantic, contemporary (2006-2011) and historic (1965-1970) stomach
content data were compared from Atlantic salmon caught at the West Greenland feeding
grounds. Atlantic salmon consumed a variety of prey taxa; primarily capelin and Themisto sp..
Diets were similar between contemporary and historic samples, although lower-quality
boreoatlantic armhook squid, nearly absent from historic data, was of moderate importance in
contemporary samples, while higher-quality capelin decreased in importance. Congruent with
the regional phase shift in productivity, mean energy density estimates of capelin decreased by
approximately 33.7%, resulting in lower estimates of total energy consumed by Atlantic salmon
over time. Similar energy dynamics have also been identified for important Northeast Atlantic
salmon forage species. Collectively, these results indicate that altered trophic mechanisms,
caused by changing ocean conditions, negatively influenced Atlantic salmon across its range and
have likely had a similar impact on many other commercially, culturally, and ecologically
important species.
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