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Rationale
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there have been few attempts to quantify levels
of predation on juvenile fishes in marine systems

2) Surveys of the diets of pelagic marine fish
such as juvenile salmon show much piscivory,

with some concentrating on juvenile fish prey
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Ontogenetic Change in Coho Salmon Diet
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Ontogenetic Change in Chinook Salmon Diet
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September Subyearling Chinook Salmon Diet
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Inook and coho salmon upon juvenile anchovy in coasta

regions of the Northern California Current by examining:

1) proportions of anchovy prey in the diets of each predator
by season and year and compare these to available prey
anchovy from trawl sampling,

2) overall prey consumption using bioenergetics modeling
and estimates of salmon and available prey present in
coastal waters,

3) sizes of anchovy prey consumed compared to available
Sizes to examine size-selective predation.
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Northern Anchovy (Engraulis mordax)
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sea from May to September 2005-
2011

«Stomachs removed in the laboratory
«Stomach contents identified to
species, counted and weighed and
length estimated for fish prey

* Available anchovy prey from
juvenile fish surveys




Salmon Sampling Juvenile Fish Sampling
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Salmon diel analvsis: annual time series of anchovy prey consumed

from seasonal surveys for Chinook and Coho.

Salmon abundance: annual time series of abundance for 3 months
from Salmon Surveys.

“rey abundance: annual time series of late juvenile anchovy
abundance per tow from NMFS Juvenile Surveys.

Individual consumption estimates: annual time series of bioenergetic
model runs using prey abundance, growth rates (g/day) and
temperature in the upper 20 m integrated across the shelf.
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Proportion in Diet by weight of Prey

Anchovy in Diets by Year
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Juvenile Chinook Abundances on Shelf

Total Abundance

(]
O

c

@©
O

c

>
Qo
<
Sz

o
-
8106 2005 2006 2007 2008 2009 2010 2011

o September
S 6x108 -

@©

©

c

2 4x10° 4

<

I

S 2x10°

—

0 -

From Jim Ruzicka
2005 2006 2007 2008 2009 2010 2011



Yearling Coho Abundances on Shelf
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Used seasonal changes in predator weight, diet data,
and mean temperature (upper 20 m) by year for May,
June and September cruises from 2005-2011

Ran simulations over 30 days (May 25 to June 25) and
93 days (June 25 to Sept. 25)

Converted weight to number consumed per day using
mean prey weights
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Percent Consumed Percent Consumed

Juvenile Anchovy Consumption
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September BPA Catch Data For <80mm Anchovy
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Length Frequency of Anchovy Prey Consumed
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« Chinook and coho salmon are highly piscivorous and
have the potential to impact anchovy populations in the
NCC (estimated average consumption 6-15%)






« Chinook and coho salmon are highly piscivorous and
have the potential to impact anchovy populations along
the West Coast

« Can be substantial interannual and seasonal variability
in utilization of these prey by juvenile salmon

« Similar prey size range between size of prey consumed
and those available but some apparent selection for
larger prey available for both predators
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* Age-0 northern anchovy occur in the right size range at
a critical period of juvenile salmon survival during these
study years. However, recent sampling (Auth et al.
2018, GCB) shows that anchovy spawning season has
shifted several months earlier due to ocean warming
and may lead to a mis-match in available prey

* Juvenile salmon growth is 2x higher in years when
anchovy are most abundant (Litz et al. 2018, FO).
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