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The complexity of climate responses

map from vidiani.com
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Diagram courtesy of Jay Fitzsimmons



Climate Change Change Responses in 

Mountain Systems
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Why Butterflies?

• Abundant

• Respond quickly to 

environmental 

variation

• Easily surveyed

• Easily identified



Parnassius Butterflies as an Indicator Group

Parnassius apollo
(European species)

Renowned Eurasian montane butterfly

Red Book listing; decreasing in 12/28 

countries, extinct in 3

Parnassius clodius and smintheus
(N. American species)

Well-studied species in U.S. and Canada

Caterpillars emerge at time of snowmelt

Experiencing tree encroachment into alpine 

meadows in Canada





Few years ago Today

Mountain summit (no plants)

Alpine part (few plants)

Alpine pastures (herbaceous and shrub plants)

Mountain forest (woody plants)

In the next few years In the next few decades

†

Elevational shift

Plant competition
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Figure used with permission from Condamine and Sperling 2018
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Large population, conducive to 
mark-recapture study

Population in Pilgrim creek has 
ranged from 200-800 individuals 
marked per year

Males come out first and are 
much more numerous

Percent recapture up to 25%

K. Szcodronski



Host Plant Relationship

Dicentra uniflora (Fumariaceae)

R2 = 0.6911
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F=8.95, df=5, P<0.0403

Auckland, Debinski and Clark, 2004 Ecological Entomology 
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Nectar Plant Relationship

R² = 0.8982
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Abundance of E. umbellatum

F=0.38, d.f.=6, P<0.01

Auckland, Debinski and Clark, 2004 Ecological Entomology 



Connecting Plant and Insect Responses

M. Kyer



Pilgrim Creek Population Size over Time

McCombs and Debinski, unpublished data



Zoe Pritchard 



Zoe Pritchard 



AmericaView Phenocams

http://www.americaview.org/

http://phenocam.sr.unh.edu/webcam/gallery/

http://www.americaview.org/
http://phenocam.sr.unh.edu/webcam/gallery/




Experimental snow 

removal and 

temperature 

modification



Experimental Design

Control: No Treatment

Passive Warming

Snow Removal

Passive Warming and Snow Removal





Study Site at Pilgrim Creek, May 12, 2011



Study Site at Pilgrim Creek, July 18, 2011



Plant Growth & Phenology Assessment 



Green-up Date

J. Sherwood
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Frost damage

Balsamorhiza sagittata
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Nectar Response of Sulphurflower buckwheat 

(Eriogonum umbellatum)

Audrey McCombs

Snow removal
• Concentration (↔)
• Volume (↔)
• Sugar mass (↑ a little)

Heat
• Concentration (↑ a lot)
• Volume (↓ a little)
• Sugar mass (↔)

McCombs and Debinski (in prep.)



Nectar and Pollinators



Nectar Concentration

Nectar concentration 

preferences for 

pollinators

Adapted from Willmer, 2011



K. Szcodronski 
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Take Home Messages?

Kim Szcodronski



Summary

Mark-recapture studies show high 

interannual variation in population 

size – snowmelt conditions may be 

key.

Not all sagebrush meadows are 

equally valuable as Parnassius habitat.

Warming and decreased snow could 

affect number of nectar flowers & 

nectar characteristics.

Parnassius allow for cross-continental 

comparisons of environmental 

response – concept of sister parks.

There is always more to learn…

K. Szcodronski
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