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Mechanisms of phenotypic adaptation:

1. Phenotypic plasticity

» responses by individuals

to environmental cues
» potentially adaptive, if cues

remain reliable

Phenotype

» scope for plasticity can be

limited .
Environmental

cue



1. Conceptual overview

Mechanisms of phenotypic adaptation:

2. Microevolution

» genetic change across

generations
» can facilitate population

persistence

Genotype

» amount of genetic variance

limits rate of evolution .
Time
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Fraser River, Canada
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Predicted changes in temperature
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Predicted changes in discharge (flow)
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Prediction: selection for earlier river
entry dates
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Results — earlier river entry evolves
given high heritability

8 2-Aug
M
O 15-Jul ~A\
>
| -
= 27-Jun -
-
O o
- 9-Jun — Heritability = 0
)]
= 22-May
| _—
C  4-May -
M
D
2 16—Apr \ \ \ \
2010 2060 2110 2160 2210

Year



Results — earlier river entry evolves
given high heritability

8 2-Aug
©
U 15-JU| *ﬁ‘\/\/\
>
| -
) 27-Jun -
C
) — Heritability = 0
L 9N — Heritability = 0.2
) y=>
> 22-May
| -
C  4May -
(qv]
(D)
2 16-Apr I I I \
2010 2060 2110 2160 2210

Year



Results — earlier river entry evolves
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Results — earlier river entry evolves
given high heritability
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Results — earlier river entry mitigates
population declines
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Results — high heritability enables
population persistence
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Next steps

e Test sensitivity of results to:
- temperature-survival function . \
— strength of density dependence " Density dependent fry-smok survval
— rate of climate change (peverionel
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Conclusions

e Evolution of earlier river entry dates can
potentially help Early Stuart sockeye, but....

e Rate of climate change might outpace rate of
adaptation

* Persistence of salmon populations will depend
on their ablility to adapt fast enough, which
depends on existence of sufficient genetic
variation
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