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Climate uncertainties as they relate to wildlife 
 
Wildlife are always several steps removed from climatic drivers 
 

Climate Plant community 

Insects+ 
Disease, 
Fire, Exotics 

Water, snowpack 

Prey species Predator 

Niche: fundamental, realized 
 Realized niche changes with ecosystem  

Human Activities 



Between model variability  
Wyoming big sagebrush (2030) 

Schrag, A., S. Konrad, S. Miller, B. Walker and S. Forrest.  2011. Climate-change impacts on sagebrush habitat and West Nile virus transmission risk  
and conservation implications for greater sage-grouse.  GeoJournal 76:561–575. 

 



Certain things in common—e. g. lower snowpack 



Loss of snowpack will transform high elevation ecosystems 
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Species of interest: 
 
Canada lynx 
    Snowshoe hare  
Wolverine 
Pika 
Fisher 
Flammulated owl 
Pygmy nuthatch 
Greater sage-grouse 
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Canada lynx (Lynx canadensis) 
 
Snow adapted 
 Light skeleton, long legs, oversized feet 
 Interior continental species 
 Obligate hare predator (95% of diet in MT) 
 Associated with boreal forests 
 Very limited distribution in R1  
 
Snowshoe hare (Lepus americanus) 
 
Snow adapted 
 Light skeleton, oversized feet, pelage change 
 Predator controlled 
 Associated with dense horizontal cover 
 Limited plasticity in pelage change timing1 

  Increased predation during mismatch 
  

Decrease in period of snow cover, vegetative changes, snow texture? 
 Shift from snow to rain will decrease habitat quality 

1Mills, L. S., M. Zimova, J. Oyler, S. Running, J. T. Abatzoglou, and P. M. Lukacs. 2013.  
Camouflage mismatch in seasonal coat color due to decreased snow duration PNAS 2013 110:7360-7365. 



Wolverine (Gulo gulo) 
 
Cold adapted species 
 Main range: arctic and subarctic 
 Thermoneutral to -40˚C 
  
Snow adapted species 
 Low foot loading 
 Obligate snow denners 
 Range delimited by presence of spring snowpack 
 

Spring snowpack steadily reduced across R1 since at least the 1950s1 

Continued losses in spring snowpack predicted by all models 
 Perhaps a 30-40% areal reduction in areas with persistent spring snow  
                    by mid-century2 

Wolverine populations expected to become smaller and more isolated 
 1Mote P.W., A.F. Hamlet, M.P. Clark, and D.P. Lettenmaier. 2005. Declining mountain snowpack in western North America.  

Bulletin of the American Meteorological Society 86:39-49. 
 
2McKelvey, K. S., J. P. Copeland, M. K. Schwartz, J. S. Littell, K. B. Aubry, J. R. Squires, S. A. Parks, M. M. Elsner, and 
G. S. Mauger. 2011. Climate change predicted to shift wolverine distributions, connectivity, and dispersal corridors.   
Ecological Applications 21:2882-2897.  

  



Pika (Ochotona princeps)  
 
Snow/cold adapted 
 Does not hibernate 
 Deep snow provides 
  Thermal protection 
 Summer heat a problem 
  Cool microclimates 
  Available green vegetation 
 
Warm+dry 
 Increased exposure to winter cold 
 Summer temperatures above thermal limits 
 Increased likelihood of extirpation 
  Great Basin    
 

Extirpation associated with crossing thermal thresholds 
 Not clear how these will manifest (microclimate) 
 Not clear how close R1 is to these thresholds currently 
  



Fisher (Pekania [Martes] pennanti) 
 
Habitat specialist in the West 
 Populations historically disjunct 
 
Choose dense mature forest cover 
 Large trees, large woody debris 
Avoid deep snow 
In R1 primarily an inland maritime species 
 May not mind shift from snow to rain 

Olson et al. (2014) modeled fisher habitat and projected it: 

Olson, L. E., J. D. Sauder,  
N. M. Albrecht, R. S. Vinkey,  
S. A. Cushman, and M. K. Schwartz.  
2014. Modeling the effects of  
dispersal and patch size on  
predicted fisher  
(Pekania [Martes] pennanti)  
distribution in the U.S. Rocky  
Mountains.  
Biological Conservation 169: 89-98. 

 



The right climate may be to the east, but will the habitat be there? 



Flammulated owl (Psiloscops [Otus] flammeolus)  
Pygmy nuthatch (Sitta pygmaea) 
 
 Ranges enclose montane western US 
 Both associated with open forests (e. g. Ponderosa pine) 
  Both utilize other forest types extensively 
 Cavity nesters 
  Both live and dead trees utilized 
 Flams have a generalist (insect) diet 
 Nuthatches show little response to disturbance 

Both need open forests, but probably don’t care about species composition 
   
Climate effects will not be straightforward, associated with disturbance 
 Biome shift from forest to grasslands or shrublands 
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Greater sage-grouse (Centrocercus urophasianus)  
 
 Sagebrush specialist 
 Declining populations: 
  reductions in sagebrush 
  exotic plants 
  energy exploration and extraction 
  grazing 
  changes in fire regime 
  disease (WNV) 
  and climate change  
 Population losses greatest at range periphery 
  Drought + land conversion1   

Schrag et al. (2011) modeled expected changes in sagebrush and WNV 
 Huge model-to-model variation makes R1 generalizations difficult 

1Aldridge, C. L.; S. E. Nielsen, H. L. Beyer, M. S. Boyce, J. W. Connelly, S. T. Knick, and M. A. Schroeder.  2008.  
 Range-wide patterns of greater sage-grouse persistence.  Diversity and Distributions 14: 983–994. 

 



Conclusions 
 
There is a good deal of uncertainty surrounding the effects of climate on wildlife 
 GCM variation, biotic and abiotic relationships and feedbacks 
 
For cold/snow dependent organisms, difficult to posit other than negative effects 
 
Predicted shifts in habitat across space probably optimistic 
 Similar climate ≠ similar habitat 
  Transitional effects 
   Structure based on age 
   Differential vagility  = novel communities 
 
Climate effects interact with human activities—difficult to project 
 Human behavior will also change to meet climate exigencies 
 
 
 
 



Difficult to see. Always in motion is the future.  

Successful actions require formal understandings of uncertainties 



“There are known knowns. These are things we know that we know.  
There are known unknowns. That is to say, there are things that we know we don't know.  
But there are also unknown unknowns. There are things we don't know we don't know.”  
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Between model variability  
Wyoming big sagebrush (2030) 

Schrag, A., S. Konrad, S. Miller, B. Walker and S. Forrest.  2011. Climate-change impacts on sagebrush habitat and West Nile virus transmission risk  
and conservation implications for greater sage-grouse.  GeoJournal 76:561–575. 

 



Certain things in common—e. g. lower snowpack 



Time 

Uncertainty 

Risk control: 
  Focused data collection 
  Risk spreading strategies 
  “No regrets” options 
  Increasing resilience 
  Decreasing external  stressors 

Proactive management: 
  Building mitigation infrastructure  
  Assisted migration 
  Planting for future climate 

Understanding uncertainty critical to an overarching management challenge 



Time 

Longer time series for climate, biological data 
Better climate models 
Better biological understandings of climate effects 
 Lynx: Squires et al. (in prep) 
 Snowshoe hare: Mills et al. (2013) 
 Wolverine:  McKelvey et al. (2011), Peacock (2011), Curtis et al. (2014) 
 Fisher: Olson et al. (2014) 
 Greater sage-grouse:  Schrag et al. (2011) 
 
 
We can change the rate of uncertainty decline through focused data collection 
  
  

Uncertainty will decrease over time 




