Trait-changes in a fish population as evolutionary response to fisheries
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Before 1930, the Northeast Arctic cod spawned up to 2000 km south of their feeding grounds in the @ Using a state dependent bio-energetic model we calculated optimal energy allocation for different ages,
Barents Sea. Today the range is less than half oody lengths and energy stores
From simulation experiments we find that offspring survival could be 3-4 orders of magnitude higher in @ ~or large individuals there is a huge benefit for performing longer southbound migrations., compared to
the most southern spawning grounds compared to those in the north. that for smaller fish.
Several drivers and processes can influence how far south a female should spawn, but age and size appear Q
to be essential.

@ What are the benefits of spawning migration?

Spawning ground distribution has shifted north
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9 What could change spawning ground distribution?
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Using a dynamic state bio-energetic model,
we can calculate evolutionary optimal
migration distances for all state combinations

Area is proportional to energy storage capacity for a large
(110 cm) and small (50 cm) cod. Relative cost of migration
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1930 1940 1950 1960 1970 decrejsei.w'th size, leaving more energy available tor (age, body length and energy stores).
ear reproduction.
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