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• Data, including location of sighting, size, and coloration, were collected on white-
tailed ptarmigan at the Mt. Evans study site 
(see map in introduction) 

• Ptarmigan were banded 
• Data were collected intermittently from 1966 to 2012 
• Data were collected primarily in May (spring) and  

August (summer) 
• Location data were used in ArcMap to analyze  

distribution changes over time 
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Hypotheses 
1. Over the long term, the white-tailed ptarmigan’s Mt. Evans range has advanced upslope. 

• Due to the white-tailed ptarmigan’s habitation of an alpine habitat,  
it can seek out optimal temperatures by changing its elevation 

• Increasing temperatures would require this bird to increase its  
elevation to remain at the same temperature 
 

2. Their spring range has been more subject to change than their summer range. 
• This bird lives at the edge of receding snow fields in spring 
• Change in spring temperatures would affect snow cover, thereby affecting the spring range of this bird 

• Over 46 years, there has been a significant upward trend in the average 
springtime elevation, and a non-significant downward trend in the average 
summer elevation of white-tailed ptarmigan at Mt. Evans (figure 1) 

• No linear trend was found  for average annual elevations across time (figure 2) 
• Although there is a trend for a positive relationship between average spring 

temperature and average ptarmigan spring elevation, it is not significant    
(figure 3) 

• No relationship was found between average summer temperature and average 
ptarmigan summer elevation (not shown) 

• Data point distributions are shown in figure 4 for three time periods.  
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• Alpine ecosystems have a sharp temperature gradient over a relatively short 
distance, allowing organisms to react to changing temperatures by moving up or 
downslope 

• Examples include treeline advances upslope (Harsch et al., 2009) and alpine 
birds moving to higher elevations (Tingley et al., 2012) in response to warming 
temperatures 

• The white-tailed ptarmigan (Lagopus 
leucurus) is an alpine-dependent species 
whose spring distribution depends 
strongly on snow levels (Braun et al., 1993) 

• A population of white-tailed ptarmigan 
that lives at Mt. Evans, Colorado (see 
map), and their changing distribution over 
time is the subject of this study 
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• Global climate change is expected to cause many 
species to change their geographic range in response to 
changing environmental conditions 

• Understanding how species have been changing their 
ranges in recent decades is important in order to 
understand how those and other species may change in 
coming decades 
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1. Over the past half century, the location of white-tailed ptarmigan during 
spring has been moving upslope.  

• Rising spring temperatures may have had an effect 
• Changes in participation may have had an effect, but this was not 

analyzed here 

2. Ongoing research: 
• Other factors are likely involved with ptarmigan movements, such as 

density-dependence, and terrain and vegetation type at different sites 
• Climate and weather are now both being considered as covariates to 

explain ptarmigan distributions 
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