
 Gyrfalcon (Falco rusticolus)          
Vulnerability: Highly Vulnerable   Confidence: Low 

 
The Gyrfalcon, the largest falcon, is an iconic bird of the circumpolar arctic and subarctic. This 
species nests primarily on precipitous cliff faces and typically utilizes nests built by other species 
(particularly Common Raven, Golden Eagle, and Rough-legged Hawk) (Booms et al. 2008). 
Gyrfalcon main prey includes bird species ranging in size from passerines to geese while 
ptarmigan are the preferred prey. Although not well documented, in winter this species moves 
south throughout Canada and sometimes into the northern lower 48. Current population on the 
North Slope (tundrius subspecies) is estimated at 250 breeding pairs (USFWS 2000). 
  

 
 
Range: We used the extant NatureServe range 
map for the assessment as it closely matched 
that of the Birds of North America (Booms et al. 
2008) and other sources (Johnson and Herter 
1989).  

  The results of this assessment suggest that 
Gyrfalcon may be quite vulnerable to climate 
change due to factors mostly related to their 
narrow ecological niche that includes a 
specialized diet and nesting requirements (see 
table on next page).  
Biotic Habitat Dependence: In late winter and 
early spring when females are producing eggs, 
the species is completely dependent on one 
species of ptarmigan (either Willow or Rock 
Ptarmigan depending on the region). Some 
ptarmigan populations, in turn, exhibit cyclical 
changes in numbers (Mossop and Hayes 1994) 
which could be altered due to climate change. 
Physical Habitat Restrictions: Gyrfalcons select 
cliff wall nest sites which, for the most part, are 
rare microsites in the Arctic LCC. The rareness 
of these sites is further exacerbated by the fact 
that this species regularly uses stick nests made 
by other bird species; as such sites may provide 
higher nest success or other advantages (T. 
Booms, pers. comm.). Gyrfalcons also have at 
least some sensitivity to thermal conditions, 

evidenced by the fact that they do not breed 
below 55 degrees latitude. It is possible that 
warmer temperatures (particularly at nest sites 
on south-facing slopes) could influence nesting 
site preference.   

 
Disturbance Regime: In terms of climate-
mediated disturbances, Gyrfalcons require dry or 
“normal” spring conditions to successfully hatch 
young. An increase in spring storms would 
likely reduce nest success. In addition, this 
species is known to be highly susceptible to a 
wide variety of pathogens. The introduction of a 
new pathogen to the current regime could have 
drastic effects on survival (T. Booms, pers. 
comm.). Spread of shrub habitats northward 
(Tape et al. 2006) will likely reduce available 
upland tundra and open land foraging habitats. 
Phenological Response: Gyrfalcons have 
relatively low genetic variation (Johnson et al. 
2009) making them susceptible to climate-
mediated impacts that stress them at the 
population level (e.g. disease outbreaks).  

A 30 year dataset from the Yukon shows 
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D=Decrease vulnerability, SD=Somewhat decrease vulnerability, N=Neutral effect, SI=Slightly increase vulnerability,  

I=Increase vulnerability, GI=Greatly increase vulnerability. 
 
that Gyrfalcons are nesting 20 days later and 
have declined by 40% in occupancy. Ptarmigan 
have apparently stopped cycling in this study 
area, possibly caused by climate change. This is 
likely creating a phenological mismatch linked 
to the later nesting (D. Mossop, unpublished 
data). A recent modeling effort indicates that the 
future Gyrfalcon range in Alaska could decrease 
substantially (Booms et al. 2011).  

In summary, the accumulation of sources of 
potential vulnerability, particularly with regard 
to specialization in diet, nesting patterns and 
new modeling studies suggest this species is 
highly vulnerable to climate changes in the 
Arctic LCC. 

 
Literature Cited 
Booms, T. L., T.J. Cade and N.J. Clum. 2008. Gyrfalcon 
(Falco rusticolus), The Birds of North America Online (A. 
Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved 
from the Birds of North America Online: 
http://bna.birds.cornell.edu/bna/species/114 
doi:10.2173/bna.114 
 
Booms, T., M. Lindgren, and F. Huettmann. 2011. Linking 
Alaska’s Predicted climate, Gyrfalcon, and ptarmigan 
distributions in space and time: A unique 200-year  

 
perspective. In R.T. Watson, T.J. Cade, M. Fuller, G. Hunt, 
and E. Potapov (Eds.). Gyrfalcons and Ptarmigan in a 
changing world. The Peregrine Fund, Boise, Idaho, USA. 
http://dx.doi.org/10.4080/gpcw. 2011.0116 
 
Johnson J.A., K.K. Burnham, W.A. Burnham, and D.P. 
Mindell. 2007. Genetic structure among continental and 
island populations of gyrfalcons. Molecular Ecology 16: 
3145–3160. 
 
Johnson, S.R. and D.R. Herter. 1989. The birds of the 
Beaufort Sea, Anchorage: British Petroleum Exploration 
(Alaska), Inc. 
 
Jones, B.M., C.D. Arp, M.T. Jorgenson, K.M. Hinkel, J.A. 
Schmutz, and P.L. Flint. 2009. Increase in the rate and 
uniformity of coastline erosion in Arctic Alaska. Geophys. 
Res. Letters 36, L03503. 
 
Mossop, D. H. and R. Hayes. 1994. Long term trends in the 
breeding density and productivity of Gyrfalcon Falco 
rusticolus in the Yukon Territory, Canada. IV World Conf. 
on Birds of Prey. 
 
Tape, K., M. Sturm, and C. Racine. 2006. The evidence for 
shrub expansion in northern Alaska and the pan-Arctic. 
Global Change Biology 12: 686-702. 
 
U.S. Fish and Wildlife Service. 2000. Management plan for 
Alaskan Raptors. U.S. Fish and Wildlife Service. Migratory 
Bird Management, Juneau, AK., 88 pp. 

From: Liebezeit et al. 2012. Assessing Climate Change Vulnerability of Breeding Birds in Arctic Alaska. A report prepared for the 
Arctic Landscape Conservation Cooperative. Wildlife Conservation Society, North America Program, Bozeman, MT., 167pp. 

http://bna.birds.cornell.edu/bna/species/114
http://dx.doi.org/10.2173/bna.114
http://dx.doi.org/10.4080/gpcw.%202011.0116

