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Ocean Indicators & Forecasting
• There has been a lot of research on
how ocean conditions affect the
growth and survival of juvenile salmon
in the northern California Current
• Standardized physical and biological
metrics have been developed to
describe ocean conditions – known as
“ecosystem indicators”
• These ecosystem indicators have been
used to forecast adult returns for
Chinook and coho salmon
• We are interested in whether these
same ecosystem indicators could be
used to forecast adult chum salmon
returns to the Columbia River

Why Forecast Chum Salmon Returns?
• Fisheries

• No forecast needed because all fisheries are closed to chum salmon
retention
• Incidentally caught chum salmon are released in commercial and
recreational fisheries

• Conservation

• Forecast help with annual adjustments
to the type and magnitude of supplementation,
enhancement or captive broodstock
programs if needed

• Monitoring

• Forecast help with annual adjustments
of resources for adult status and trend
monitoring to meet NOAA monitoring
guidelines on a fixed budget
• Adjust sample rates of mark/recover
programs for low or high forecasts
• Prioritize populations monitored based
on population viability objectives

Early Life History for Chum Salmon
• Juveniles emigrate from
February- early May
• Size 38-42mm (~1.6 inches)
• Working Hypothesis: Early marine
(first year) survival explains most
of the variability in ocean survival

• Data Analysis

• Grays Hatchery releases & Duncan
spawning channel production paired
with broodyear adult returns are
used to estimate smolt to adult
return rates (SARs)
• NOAA Ocean Ecosystem Indicators
of outmigration year
(PC1 scores of Broodyear + 1)

Logistic Regression Results
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Grays River Hatchery-origin,
Broodyears 1998-2007, 2009-2012
N=14, average SAR=0.39%
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Duncan Spawning Channel-origin,
Broodyears 2003-2012
N=10, average SAR=0.35%

When SARs are near 0.1%, it takes ~2,000 outmigrants (fry), equivalent to
~60% or greater egg-to-fry survival, for replacement of a spawning pair.

Summary
• Preliminary analysis suggests:

• Lower Columbia River chum salmon SARs are
correlated with ocean ecosystem indicators data
• Short time series suggest that the ocean ecosystem
indicators are useful for predicting Grays River
Hatchery- and Duncan spawning channel-origin SARs

• More work needed:

• To explore if specific ocean ecosystem indicators
can improve prediction of hatchery- and naturalorigin chum salmon SARs
• To develop predictors for hatchery- and naturalorigin chum salmon SARs or returns
• To explore adding Columbia River estuary ecosystem
indicators to the analysis
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