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Recent ICES advice suggests that major mechanisms regulating Eastern Baltic cod (EBC) stock dynamics
are not understood, exacerbating stock assessment and fisheries management. We used evidence
from published laboratory experiments, metabolic theory and own sampling to test the role of hypoxia
as a major driver of changes in EBC. We show that hypoxia-induced effects provide the most
parsimonious explanations of the variety of changes occurring in EBC and provide possible mechanisms
explaining the interacting changes. We argue that (1) exposure of spawning adults to hypoxic
conditions in the Bornholm deep has initiated a downward spiral of gradually decreasing energy
reserves of EBC since the 1990s. This has resulted in a decrease in condition factor, HSI, overall stock
productivity; and likely also in decreased activity and growth, and a measurable increase in GSI,
proportion of empty stomachs. (2) First inflows after a long stagnation period led to the formation of
a cap or tunnel effect in the Bornholm basin (2011-2013). Cod displaced into the pelagial by anoxic
water returned to their demersal habitat. These “first re-colonizers” became trapped in the new,
unstable body of inflow water, probably resulting in e.g. increased catchability, deteriorated
environmental conditions, reduced food availability and intake, and even increased natural mortality,
especially of larger specimens. If hypoxia is a major variable in EBC, metabolic theory suggests that the
stock assessment should consider using a time-varied natural mortality (M), asymptotic length (L i)
and mean size of maturity (L mso), €.g. as a function of the condition factor.
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