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Pikas are...

related to rabbits
as big as your fist
habitat specialists
non-hibernating

% ...and...

£ % herbivorous

& hay-stackers

E highly territorial
and vocal
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North America

Extant population, 1990s sampling
Population extirpated during the 20th century (1990s sampling)

®
*

® Extant population, 2003 sampling
%  Population extirpated during the last 5-8 YBP (2003 sampling)
O

Archaeological or paleontological records of pikas

Additional ranges unsuccessfully searched for pikas

~"~~— Hydrographic Great Basin
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Defining local extinction

Extinct Persisting
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Rising mean minimum elevation
of 25 historical pika populations
in the Great Basin

...... 2008: 2,535 m -

e 4.0 m/yr
- 1999: 2,500 m

N

3.5 mlyr

...... 1933: 2,275 m _

Similar patterns in the Sierra Nevada
(Moritz 2007)
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» What predicts extinction?
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Likely predictors

“Refuge” — highest habitat within 3 km
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Maximum elevation of nearby habitat

Relationship between extinction and the
proximity of a high-elevation habitat refuge
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Likely predictors, continued

!

“Access” — distance to nearest non-4WD track
“Grazing” - long-term use of the site by livestock

“Heat” — mean daily max T in August (PRISM 1971-2000)
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What predicts extinction?
A2 (Model updating, part 1)

e > >+«
i Rank 1999 2007a
e 1* Habitat, - Habitat, -
TP 2 Refuge, - Refuge, -
; 3 Access,+  Grazing, +
24 Grazing, + Access, +
5) Heat, + Heat +

: *Ranked using AIC

: Evidence Ratio (wg/w;)

: Rank 1999 2007a
21 1.0 1.0
;2 1.1 1.5
= 3 1.8 2.1
4 2.4 4.4
o 5 3.0 4.7
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2005-2006 study site T (°C)

BASP

Talus vs. ambient temperatures

daily mean T daily mean T
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Hindcasting metrics of stress

3 data sets: LT = long-term, A = climate change, R = recent

Study site T (°C)

1945 1955 1965

3 stress metrics

1975 1985

Data used

1995 2005

Hindcasts

Acute heat-stress
Chronic heat-stress
Acute cold-stress

# days > 28 °C
Summer mean T
# days < -10* °C
*post-hoc predictor

LT.8, Aszg5 Rogg
LT,s,Auss Rys
LT 105 Acq0s Rago



£ What predicts extinction?
: (Model updating, part 2)

e >+« >+«

- Rank 2007b = 2007c
i1 LT 4o, *+ Habitat , -
-2 Rys, + LT 40, *
73 Refuge, -

4 Rus ¥
5 Precip, -
: 6 Grazing, +
: Evidence Ratio (w,/w;)
@' Rank  2007b 2007c
41 1.0* 1.0
2 1.0 11
3 1.4
4 1.8
5 3.0
6 3.4
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25 historical populations
6 extinct by 1999 (»)
9 by 2007 («)

What predicts persistence?

Amount of
habitat

Acute

cold stress
(past 60 yrs)

Elevational
refuge

Chronic Qﬁg
heat stress

(recent)
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How might climate cause extinction?
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