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Ever since el ;o
D a r W i n BY MEANS OF NATURAL SELECTION,

“We see nothing of these slow
changes in progress, until the hand of
time has marked the long lapse of
ages...” (Darwin 1859)

“she can never take a leap, but must
advance by the shortest and slowest
steps” (Darwin 1859)



But Is that really what he meant?
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Rapid evolution and human welfare.

1. HIV drug resistance.
2. Antibiotic resistance.
3. Pesticide resistance.

4. Herbicide resistance.
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Rapid evolution and biodiversity in the “wild”




Natural variation
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Currently-analyzed database (animals only)
(< 200 generations)

Total Studies Species Anthro. Natural
Haldanes 2414 65 45 33 18

Many types of anthropogenic change: climate, pollution, introduction, harvesting, etc.

: 16 T
0 |,
S_—% ?é ol +SE Conclusion: Human
O Zé 14 disturbances are
3¢ S o8t associated with
%\ég 0.6 1 +SE p_henotyplc changes that
CIL 04t rise above “natural”
ﬁ g;o 02 4 variation.

Natural Anthropogenic

Hendry et al. (2008 — Mol Ecol)




Wil evolution aid population persistence
In the face of environmental change?

An illustrative model.

A quantitative-genetic model of a single trait that includes
realistic population growth (Hendry 2004 — Evol Ecol Res).

Start with a well-adapted population of 500 individuals.

Perturb the environment
— single/abrupt or continuous/gradual

No plasticity allowed.
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Increasing genetic variation aids persistence.

30



Human influences on adaptive
radiation.




Evolution on adaptive landscapes

Trait 1. mean fitness/phenotype

Trait 2: mean fithess/phenotype




A new peak that
does not change the
distinction of old peaks

Example: Insect host races
on introduced plants

Bryne and Nichols (1999 — Heredity)



http://en.wikipedia.org/wiki/Image:Underground.svg
http://www.columbia.edu/~brennan/abandoned/cityirt.html
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A new peak reduces
distinction of old

peaks

Possible example: collapse of
bimodality in Darwin’s finches
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Elimination of an old
peak leading to attraction
by a new peak

Example: populations introduced
to new environments
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General conclusions

1. Populations can respond adaptively to
environmental change

2. Humans cause particularly rapid changes.
3. This adaptation can aid population persistence.

4. Human-caused rapid evolution can enhance or
constrain adaptive radiation.

5. EVOLUTION NOW ... MATTERS FOR
BIODIVERSITY LATER.



Thank you.




