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Motivating question: Can growth variation driven by changing environmental 
conditions explain declines in age and size of female Chinook salmon from western 
Alaska?
Salient findings & conclusions
•We observed clear declines in mean length and freshwater growth over time (brood years 1975-2005), but temporal 

trends in marine growth increments were less apparent
•The second year of marine growth (SW2) best predicted maturity, but did not explain much of the variability
•SW2 showed no temporal trend in either river and was not strongly correlated with Bering Sea climate indices
•We did not find strong support for the idea that changing age at maturity is a direct consequence of changing marine 

growth conditions

Scale increments

(FW = freshwater, SW = saltwater)
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p =  0.02, R2M = 0.004, R2C = 0.27

R2 values are the marginal and conditional coefficients of determination for the fixed effect and the fixed + 
random effects, respectively.

p =  0.17, R2M = 0.004, R2C = 0.30

p =  0.005, R2M = 0.018, R2C = 0.29 p =  0.006, R2M = 0.013, R2C = 0.27

p  < 0.0001, R2M = 0.215, R2C = 0.44 p  < 0.0001, R2M = 0.272, R2C = 0.48

p  < 0.0001, R2M = 0.061, R2C = 0.35 p  < 0.0001, R2M = 0.078, R2C = 0.34

Methodological details
• Individuals were sampled as returning adults at weirs
• Target sample size was 25 females/age class/return year
• We analyzed age-1.X females from complete brood years (1975-2005)
• Scale measurements were normalized (Y-µ/σ) prior to analysis

Modeling SW2 with Bering Sea climate data

Daysdeg C

Best models for SW2 (of all with A - G, based on AICc)
Correlations among growth increments
 (within individuals, with brood year as random effect)

Modeling maturity by growth increment 
(with brood year as random effect)

All regressions were significant at the p< 0.05 level except SW3~FW1 (Andreafsky)
and SW2~SW1 and SW3~SW1 (Kogrukluk).

Standardized regression coefficients

SW1 ~ FW1
SW2 ~ FW1
SW2 ~ SW1
SW3 ~ FW1
SW3 ~ SW1
SW3 ~ SW2

Andreafsky Kogrukluk

Andreafsky Estimate (Std. Error) t value p Kogrukluk Estimate (Std. Error) t value p

Intercept -0.266 (0.181) -1.475 0.151 Intercept -0.320 (0.167) -1.916 0.066

May SST 0.120 (0.072) 1.656 0.108 May SST 0.135 (0.067) 2.021 0.053

Adjusted R2 = 0.06 NPI 0.218 (0.073) 3.008 0.006

Winter PDO 0.217 (0.080) 2.701 0.012

Adjusted R2 = 0.23

Alaska (USA)

Kogrukluk R.
(Kuskokwim basin)

Andreafsky R.
(Yukon basin)

Temporal trends in brood-year means
pA < 0.0001, R2 = 0.50
pK < 0.0001, R2 = 0.46

pA < 0.0001, R2 = 0.46
pK = 0.005,   R2 = 0.21

pA = 0.02, R2 = 0.15
pK = 0.55

pA = 0.19
pK = 0.58

pA = 0.30
pK = 0.009, R2 = 0.21
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