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Seasonality in temperature
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Climate change alters phenology
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Mechanisms driving variation in
phenology

Environment Organism Phenology

Evolution

Chmura et al., 2018- Ecological Monographs
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Question Mechanism |
Environmental variation

What
mechanisms Mechanism 2
create Physiological variation

phenological
variation?






Hypotheses

Greatest
temperature
changes predicted
at high latitudes.

Globally reduced
period of snow
cover at high
latitudes.




GISS 1901-2012

Latitudinal
variation in
temperature
change
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IPCC, AR5,Working Group I, Fig.2.2
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Latitude is a
weak
predictor of

phenological
shift
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https://wol-prod-cdn.literatumonline.com/cms/attachment/100744b4-6885-409e-83e8-ca7c099b33d6/gcb_1404_f1.gif

Paucity of data in

the Arctic
v=60-018c K =0035

Latitude is a
weak
predictor of

phenological
shift
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1992-1996 vs 2012-2016
Coming soon!

Vertebrate

phenology at
Toolik

No directional effect of year
(1997-2010)
Sheriff et al,, 201 |- Proc Roy. Soc.




Why is latitude a weak

predictor of phenological
shift?




Scale and
time-series
length
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Hobbe et al., 2017- Ambio




A role for
temperature
sensitivity
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A role for
temperature
sensitivity
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A role for
temperature
sensitivity
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Hypotheses

Driven by
photoperiod and
endogenous
circannual rhythms

Relatively
Insensitive to
temperature and
other
environmental cues
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Lapland
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Interannual
variation in
clutch

initiation

Boelman et al. 2017, Oecologia




Follicle Stage
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No latitudinal
differences in
reproductive
sensitivity to
song

Chmura et al. 2017, JEB
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What

have we
learned?

Environmental variation

Despite latitudinal patterns in temperature
change, hemispheric phenological shifts do
not always show latitudinal patterns.

Data gaps persist in the Arctic.
Consider regional environmental changes

and regional phenological responses within
the Arctic.



Physiological variation

Wh at * Animals at high latitudes show phenological
flexibility.
have we
* Phenological flexibility may vary across sexes,
|eal"n ed? trophic levels etc.

* Physiological pathways still under study.



Opportunities

* Maturing long-term
data sets

* Opportunities to
connect across
study systems

2013

Research at Toolik



Team Bird

Team Squirrel
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