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Figure 3. Diagram of the eastern Chukchi Sea food web. Functional groups are arranged vertically by trophic level. The size
of the box is roughly proportional to the log biomass of the group and the width of the line between groups is
roughly proportional to the magnitude of trophic flow. Blue boxes highlight benthic production, green boxes

** "« A new functional group for Alaska skate (B. parmifera) was added because a

live adult was caught in the south-central Chukchi Sea during the 2012 Arctic
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Summary

* The eastern Chukchi Sea is a benthic dominated system with more energy flow through benthic compartments
than through pelagic groups.

* The model highlights the importance of the benthos in the eastern Chukchi
Sea. Benthic invertebrates are the dominant component of the food web in
terms of biomass and energy flow (Figure 3).

* Based on the consumptive demands of predators there may be more fish in this ecosystem than trawl survey data
indicate. In particular, our miscellaneous shallow fish group (pricklebacks, poachers, and others) was an important
prey item for several piscivores resulting in a substantial increase in the biomass estimate for this group.
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Figure 1. The model area in the eastern Chukchi Sea (filled with hatched lines).

Future Directions

* Conduct a sensitivity analysis of the model to measure uhcertainty in model input parameters.

Arctic cod

Methods

* The food web was modeled with the Ecopath static mass-balance framework
(Christensen and Walters 2004, ecopath.org). The Ecopath approach uses
data commonly reported in fisheries and ecological studies and combines
that data in a single modeling framework.

Saffron cod

Pacific cod  Use the Ecopath static mass-balance model parameters to initialize a dynamic Ecosim model of this ecosystem,

and perform perturbation style analyses to examine the range of food web responses to disturbance and
ecosystem resilience.
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* Ecopath produces a “snapshot” description of the annual average conditions
of the food web by incorporating information on biomass, diet composition,
and rates for production and consumption for all functional groups on all
trophic levels.
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Lg-mouth sculpin B Model estimate

Sm-mouth flatfish Survey estimate

* The model describes the continental shelf ecosystem (< 70 m depth) of
eastern Chukchi Sea, within US territorial waters (Figure 1).
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* Biomass estimates for several fish and benthic invertebrate functional groups
were updated with catch data from the 2012 Arctic Eis trawl survey of the
eastern Chukchi Sea (Goddard et al. 2013).

* The food habits of fishes were updated with collections made during the
2012 Arctic Eis bottom trawl and surface trawl surveys. The contents of more
than 2,000 stomachs from 37 species of fish were analyzed.

Biomass (t km2)

Figure 2. Biomass estimates (t km2) of fish in the eastern Chukchi Sea. Trawl
survey estimates are derived from the catch data of the 2012 Arctic Eis
bottom trawl survey (Goddard et al. 2013). The model estimates are
derived from our Ecopath model and are the minimum biomass
required to support the modeled predator demand.
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