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Localand large scale physical forces can influenc
biological process important for food walructure
and ocean productivity
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We usea suite ofphysicalandbiological indicators to index ocean
conditions that relate to different fisheries, including salmon
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PDO & ONI

Upwelling anomaly (45 N)
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w Highly seasonal structure
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w Sampled biweekly for 20 years
¢ 1996- present
¢ 7 stations (Ig 25 nm)
¢ NHO5 (60 m)
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Strong seasonality of Northern and Southern copepod:

NHO5 Northern Copepod Biomass
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NHO5 copepod biomass anomalies
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Correlation coefficient

Correlation coefficient

0.8

0.6
0.4
0.2 1

0.0

0.2 |
0.4 |
-0.6 |
08 L

0.8

0.6

-0.6

-0.8 -
-5

Inter-annual variability of the copepod anomalies
largely driven by bastacale processes at NHO5
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Comparisons of copepods by size and
chemical composition

Climate shifts can significantly alter
the bioenergetics of the food chain

A Warm-water taxa-
(southern specied)ave
minimal high energy wax
ester lipid depots

A Coldwater taxac
(northern speciessgtore
high-energywax estersas
an overwintering strategy

Omega3
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Ecosystem approadbo forecastingsalmon returns

Metric of combined

environmental

Indices relates well
with salmonreturns
to the Columbia Rive

and to:

Sablefish in the NCC
Rockfish in the CCC
Sardine in the SCC

Counts of Adult Salmon at Bonneville Dam
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PC1 of Ecosystem Indicators
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An unusual situation
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El Nino conditions are present

Chance of El Niflo 70% through summer
60% chance through Fall

Average SST Anomalies
12 APR 2015 — 9 MAY 2015
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http://www.cpc.ncep.noaa.gov/products/
analysis_monitoring/enso_advisory



NHO5 copepod species richness

17 newzooplanktonspecies observed in 2042015,
many with oceanic and/or sutvopical affinities



