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Production regionsProduction regions

Generally, the ocean coastal 
environment can be divided into the 
downwelling region and upwelling
region.  

CA Chinook which have 
a coastal distribution 
covered by the circle 
(give or take)
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Scale analysisScale analysis

Mill and REDW Adult Data
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If it were REDW 
Emigration mark 
would be much later

If it were REDW 
Emigration mark 
would be much later
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Environmental variablesEnvironmental variables

Mill and REDW Adult Data
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Cape Mendocino

Cape Blanco
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Prin 1: - Curlspr, sum, - SLHsum, spr, + Upwellingsum -- transport, upwelling 30%

Prin 2: - Mixingsum, - Scalarsum, + NVelocitysum -- summer turbulence in mixed-layer       17%

Prin 3: - SSTsum, - NVelocityspr -- SST 13%

Prin 4: - Scalarspr, - Mixingspr -- spring turbulence in mixed-layer 11%

Prin 5: - NPseudosum -- energy transfer from N wind to surface 9%

Prin 6: + EPseudosum -- energy transfer from E wind to surface 5%
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Prin 2: - Mixingsum, - Scalarsum, + NVelocitysum -- summer turbulence in mixed-layer       17%

Prin 3: - SSTsum, - NVelocityspr -- SST 13%

Prin 4: - Scalarspr, - Mixingspr -- spring turbulence in mixed-layer 11%

Prin 5: - NPseudosum -- energy transfer from N wind to surface 9%

Prin 6: + EPseudosum -- energy transfer from E wind to surface 5%

Mill and REDW Adult Data
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Mill Creek

Annulus Width  = -0.19 Age + 0.02 Prin1 + 0.01 Prin3 - 0.04 Prin4 - 0.01 Prin5 + 1.6

Mill Creek

Annulus Width  = -0.19 Age + 0.02 Prin1 + 0.01 Prin3 - 0.04 Prin4 - 0.01 Prin5 + 1.6

Spring and summer turbulence and 
upwelling followed by retention of 
nutrients along coast is good.

Spring and summer turbulence and 
upwelling followed by retention of 
nutrients along coast is good.

PFEL Archives

Redwood Creek
Annulus Width =  -0.16 Age - 0.03 Prin5 +  1.3

Summer N wind stress (strong pressure systems) modify age as a beneficial factor 
to growth rate.

Redwood Creek
Annulus Width =  -0.16 Age - 0.03 Prin5 +  1.3

Summer N wind stress (strong pressure systems) modify age as a beneficial factor 
to growth rate.
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Mill Creek
Length at age  = 4.3(Log10Age) + 0.04 Prin1 + 0.02 Prin2 + 0.02 Prin3 - 0.02 Prin4 -

0.03 Prin6 + 1.6

Redwood Creek
Length at age =  3.8(Log10Age) + 0.03 Prin1 - 0.02 Prin2 - 0.02 Prin4 + 1.2

Ditto!

Mill Creek
Length at age  = 4.3(Log10Age) + 0.04 Prin1 + 0.02 Prin2 + 0.02 Prin3 - 0.02 Prin4 -

0.03 Prin6 + 1.6

Redwood Creek
Length at age =  3.8(Log10Age) + 0.03 Prin1 - 0.02 Prin2 - 0.02 Prin4 + 1.2

Ditto!

Mill and REDW Adult Data

Spring and summer upwelling followed by retention of nutrients along 
coast is good.
Spring and summer upwelling followed by retention of nutrients along 
coast is good.
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II. Age at maturation

Does an event that happens at a given age (second year at sea in
this case) affect the age of return later?

*A basic assumption is that the standardized river section of Mill 
Creek represents actual change in the population.
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A. Examination of FW and first ocean period on returning fish

B. Examination of juveniles before leaving the system. 
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B. Examination of juveniles before leaving the system. 
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Growth model fit to adult return scale data then the environmental 
variables (Prins) were fit to the residuals
Growth model fit to adult return scale data then the environmental 
variables (Prins) were fit to the residuals

FW growthFW growth

1st ocean growth1st ocean growth
obs pred

obs pred

Brood yr

FW growth = 0.11 - 0.02 Prin2 + 0.02 Prin4 - 0.03 Prin5 {storms in summer good}

1st ocean growth = -0.16 + 0.04 Prin2 + 0.06 Prin3 {SST sum, warm is bad}

Mill and REDW Adult Data
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Juvenile REDW Scale Data
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Juvenile Redwood Creek Estuary scaleJuvenile Redwood Creek Estuary scale

Juvenile REDW Scale Data

Collections: NPS; Redwood National and State Parks, CA
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Growth models for juvenile cohortsGrowth models for juvenile cohorts
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1. Mill Creek, CA

The repeated measures GLM demonstrated that turbulence, 
upwelling, and nutrient retention/production are the most 
influential factors related to growth. 

2. Redwood Creek, CA

Growth rate is modified by Northerly wind stresses.
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Age at maturationAge at maturation

The stronger the spring and summer curl (i.e. - curl) and summer 
upwelling during the second year of growth the younger the 
average cohort age at return.

The stronger the spring and summer curl (i.e. - curl) and summer 
upwelling during the second year of growth the younger the 
average cohort age at return.
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Redwood Creek adult returns demonstrated that FW period in scale
growth was positively affected by Northerly wind stresses while the 
first period at sea (late summer-fall) was negatively affected by 
warmer SST during summer period. 

Namely, the two periods related oppositely to ENSO-driven conditions.

Redwood Creek adult returns demonstrated that FW period in scale
growth was positively affected by Northerly wind stresses while the 
first period at sea (late summer-fall) was negatively affected by 
warmer SST during summer period. 

Namely, the two periods related oppositely to ENSO-driven conditions.
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