Modeled juvenile Chinook salmon habitat, growth, and survival in the California Current
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Objective

Seattle

A)

We applied physical and biological data series from the coupled ROMS-NEMURO
model. We determined the factors that were correlated to salmon juvenile
occupancy, survival and growth. We defined juvenile habitat preferences and
mapped them across the range of the salmon during the timing of emigration to
sea. We correlated estimated salmon counts to survival (A) and compared
differences in habitats in contrasting recruitment years (B). To elucidate
behaviors related to growth, we developed an Individual based model (C).

On the Western United States coast line to the left, estimated salmon ocean
habitat was correlated with annual ocean survival estimates from six
populations along the coast (i.e., Central Valley, Northern California Coastal,
Southern Coastal Oregon, Northern Coastal Oregon, Columbia River, and
Northern Coastal Washington). Smolt-to-adult survival has been estimated
for many Chinook salmon stocks using results from previous studies (Kilduff
et al. 2014), we related the distribution of potential habitat in three different
regions to corresponding survival rates.
Conclusion: There is a cohesive
pattern for the correlation
of
oceanographic conditions and survival of Columbia River fish. By contrast,
survival from Klamath River in the middle region and the Central Valley
Chinook in the south appear to have a more complicated relationship with
the environment. We focus on the Central Valley stock in Section B.

C)

Environmental conditions
impacting juvenile Chinook
salmon growth off central
California: An ecosystem
model analysis

(Fiechter et al. 2015)
A fully coupled ecosystem model is used to
identify the effects of environmental
conditions and upwelling variability on growth
of juvenile Chinook salmon in central California
coastal waters. The ecosystem model
framework consists of an ocean circulation
submodel, a biogeochemical submodel,
and an individual-based submodel for salmon.
Simulation results indicate that years favorable
for juvenile salmon growth off central
California are characterized by particularly
intense early season upwelling (i.e., March
through May), leading to enhanced krill
concentrations during summer near the
location of ocean entry (i.e., Gulf of the
Farallones). Seasonally averaged growth rates
in the model are generally consistent with
observed values and suggest that juvenile
salmon emigrating later in the season (i.e., late
May and June) achieve higher weight gains
during their first 90 days of ocean residency.

developed for summer cruise data were used to retrospectively estimate appropriate habitat
B) Models
during and shortly after ocean entry (May) for a high survival year (2000) and a low survival year
(2006).

Conclusion: The environment in the southern region is heterogeneous and dynamic. Salmon survival
is dependent on meso-scale conditions in the Gulf of the Farallones (Wells et al. 2012, Woodson et al.
2013). Note the higher predicted habitat quality in the Gulf of the Farallones in 2000 relative to 2006.
We focus now on how behavior affects differences in growth potential that may lead to differences in
survival in Section C.

Simulated maximum monthly averaged growth rate (g/d) for juvenile
Chinook salmon over all individuals and times for each grid cell.

Simulated growth for juvenile Chinook salmon as a function of year and
date of ocean entry. Weight versus time relationship following ocean
entry in April, May, and June (left to right). Average growth rate (g/d)
during first 90 days at sea as a function of ocean entry day.

Modeled juvenile salmon counts for simulated environmental conditions in the Gulf of the Farallones for years identified as
favorable and unfavorable for salmon survival.
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Simulated environmental conditions in the Gulf of the Farallones for
years identified as favorable and unfavorable for salmon survival.

