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Ocean distribution

Period when juvenile sockeye salmon need to grow and put on lipid
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A Series of Related Concepts

. Climate states can impact prey quality and quantity on the
eastern Bering Sea shelf

. Prey quality and quantity during their first summer at sea
determines size and fitness of juvenile (marine Age-0)
salmon

. Size and fitness of juvenile salmon drives size-selective
mortality, SSM, during winter.

. Winter size-selective mortality occurs because smaller, less
fit fish must feed during winter to maintain protein levels,
which may lead to higher risk of predation; whereas larger
fish are able to burn more lipid to reduce predation risk.

. Other winter mortality factors may operate, such as pinks
“predator-buffering” sockeye salmon during winter. Recent
data on competition support a positive relationship between
Asian pink salmon abundance and Bristol Bay sockeye
salmon survival and abundance.



Critical Size and Period Hypothesis
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Evidence of Critical Size

Juvenile sockeye salmon surveys
(measure length/collect scales for age and growth)

_Storm (US BASIS)

Adult scales to back-calculate
length of Juvenile sockeye salmon
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Tracking length-frequency distributions in
natural populations.

Probability of survival =

Frequency of occurrence

AUC observed juvenile length

SSM \
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Probability of Size Selective Mortality
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Evidence of Winter Mortality

Juvenile Sockeye salmon < 220 mm before winter not likely to survive
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e.g. Bering Sea Climate States and
Ecosystem Response
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Climate and Fitness
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Fitness Related to Marine Survival Index for
Sockeye Juveniles (Ocean Age-0) 2003 — 2007
Using Adult Returns 2005 - 2010
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Starvation

Three phases: GLUCOSE, LIPIDS, PROTEIN

Phase 1. Animals burn glucose and begin to mobilize stored lipids
Phase 2: Increased oxidation of lipids and partial sparing of protein.
(animals in this phase are still considered fit enough to survive once
prey items are restored)

Phase 3: Terminal starvation when 30-50% of the body protein has

been used. (cardiac muscle Is one of the first sources of protein
utilized and other organs compromised too)

Castellini and Rea 1992



Sockeye Salmon
Protein and Lipid
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COMPETITION
Too Many Salmon in the Sea, Pacific Study Hints

Burgeoning numbers of pink salmon may threaten the food supply of young seabirds.
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Trends in Asian Pink Salmon
Abundance 1977-2008
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Survival Index
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Average Odd/Even Returns of Bristol Bay
Sockeye and Asian Pink Salmon, 2002-7
Juvenile Years
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Conclusions

. Climate states can impact prey quality and quantity on the
eastern Bering Sea shelf

. Prey quality and quantity during their first summer at sea
determines size and fitness of juvenile (marine Age-0)
salmon

. Size and fitness of juvenile salmon drives size-selective
mortality, SSM, during winter.

. Winter size-selective mortality occurs because smaller, less
fit fish must feed during winter to maintain protein levels,
which may lead to higher risk of predation; whereas larger
fish are able to burn more lipid to reduce predation risk.

. Other winter mortality factors may operate, such as pinks
“predator-buffering” sockeye salmon during winter. Recent
data on competition support a positive relationship between
Asian pink salmon abundance and Bristol Bay sockeye
salmon survival and abundance.
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Bristol Bay Region
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