
Herding Rats: Fifteen Years of Appalachian 
Northern Flying Squirrels  



Appalachian Northern 
Flying Squirrels 

Å Pleistocene relict 

Å G.s.coloratus inhabits high 
elevation forest islands in 
southern Appalachians; 
G.s.fuscus  inhabits more 
connected landscape in 
central Appalachians 

Å Prefers red spruce or mixed 
red spruce-northern 
hardwood forests 

Å Cavity nester 

Å Mycophagus  

Å Parasite-mediated 
competition with G. volans 

VA-WV Northern Flying Squirrel 

Glaucomys sabrinus fuscus 

Carolina Northern Flying Squirrel 

Glaucomys sabrinus coloratus 

Asheville, NC 

Elkins, WV 

Blacksburg, VA 



Pre-exploitation forest structure similar 
to Pacific Northwest? 



Just 12 of us 
documented 

prior to 1980's 
ƛƴ ǘƘŜ ±ƛǊƎƛƴƛŀΩǎ 



The Blackwater  Canyon: a private forest 
(forest management, surface mining, 

second- homes and wind energy) with public 
expectations.  

Snowshoe Resort  

Westvaco Research Forest  

Kumbrabow State Forest  



Canaan Valley NWR 

Snowshoe Resort 

Kumbrabow SF and MeadWestvaco 
Ecosystem Research Forest 

Glaucomys sabrinus fuscus 
captures through 2004 

VA 

WV 
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Den Tree Results 

ωHigh plasticity in nest tree selection 

ςwide variety of characteristics 

ωNo difference between male and female 
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tree use by the endangered Virginia northern flying squirrel in the 
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ω41 cavity and 18 drey nests 

ω̧ Ŝƭƭƻǿ ōƛǊŎƘ ŀƴŘ CǊŀǎŜǊΩǎ ƳŀƎƴƻƭƛŀ ŎƘƻǎŜƴ ƳƻǊŜ ǘƘŀƴ 
expected; Norway spruce, red spruce, American beech, 
black birch, red maple, sugar maple and black cherry 
used in proportion or less than expected. 

 
ωTrees on north facing slopes 

ωLarger and taller than surrounding trees 

ωClose to hiking and skidder trails 

ωSwitched nest trees frequently 

 



Home Range and Habitat Use 

* Male - 54.2 ha (summer), 25.8  ha (winter) 

* Female - 15.3 ha (summer), 3.8 ha (winter) 

(compare with 1- 4 ha in Cascade and Coast 
Ranges in Pacific Northwest) 

* Spruce > northern hwds. >  mixed 
mesophytic 

* Males will cross roads and ski slopes 
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Occupancy:  

˕όƘƛƎƘύ Ґ лΦфр + 0.17 

˕όƳŜŘƛǳƳ) = 0.80 + 0.29           
˕όƭƻǿύ Ґ лΦрл + 0.00            
˕όƘƛƎƘύ = 0.50 + 0.05            
˕όƳŜŘƛǳƳύ = 0.50 + 0.03 

Detection:                                        
ˊ = 0.65 + 0.1                                   
ˊ όƘƛƎƘύ Ґ лΦтс + 0.05                      
ˊ όƳŜŘƛǳƳύ Ґ лΦсп + 0.05 
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Northern flying squirrel upsweep 

Southern flying squirrel down-sweep 



Would going from degraded and potential habitat to occupied 
and restored (semi - functioning) montane conifer habitat be a 
suitable management objective in West Virginia and Virginia -  
and perhaps now North Carolina and Tennessee?   

Å High % public ownership  

Å Geographically definable and compact  

Å Restoration and expansion of valuable forest type  

Å Endangered species recovery (northern flying squirrel, 
 Cheat Mountain salamander, spruce - fir spider)  

Å Enhance status and outlook for sensitive or relict 
 species (northern goshawk, saw - whet owl, 
 snowshoe hare, fisher)  

Å Banking for the future ð build resistance!  
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GOING UP! 

Á Thin to increase structural 
heterogeneity (multi-size 
classes) and release residuals   

Á Target eastern hemlock and 
American beech 



Hemlock adelgid 

Balsam woolly adelgid 

Acid deposition 

Climate change 

Surface mining 

Wind energy 

Second homes/recreation 
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