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Presented by Rich Finger of WDFW.
B.S. from WSU 1996 – Natural Resources Management
M.Sc. From Texas A&M 2002 – Range and Wildlife Management
Thesis:  Reproductive ecology of mottled ducks in mid-coastal Texas.

District Wildlife Biologist with WDFW since May 2008.
Involvement with Washington ground squirrels began in 2004.
Involved with translocations of Washington ground squirrels since 2006.  


http://wdfw.wa.gov/gallery2/main.php?g2_itemId=130713�


Small-bodied ground squirrel  
with short tail and 
spotted back 
 
Short-lived species 
Produce 1 litter per year 
 
Order: Rodentia 
Family: Sciuridae 
Species: Urocitellus washingtoni 

Photo by Gordon Warrick, USFWS 
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The photo shows an adult Washington ground squirrel.  They weigh about 30g (a little over an ounce) when they first emerge as pups and typically enter aestivation above 150g.  Some adult males exceed 300g (2/3 lb) but it’s pretty rare. 



‘Ground-Dwelling Squirrels of the Pacific Northwest’ 
Eric Yensen & Paul W. Sherman, April 2003. 
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The Washington ground squirrel (Spermophilus washingtoni) is a small ground squirrel occurring in grassland and shrubland habitats of the Columbia Plateau east and south of the Columbia River in Washington and Oregon (Howell 1938, Betts 1990). 
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Washington ground squirrels have a relatively short active cycle (late-January to early-June) and therefore must spend a lot of time foraging to meet energetic demands associated with reproduction and dormancy.



Deep (>6’) silt loams  
 
Diverse forage throughout active season 
 
Cover for predator avoidance and dispersal  
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Deep, fine textured soils such as loams and diverse forage are critical to Washington ground squirrel presence.  



Food Chain Ecological Function 
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Not only are Washington ground squirrels an important component of the food chain but they also perform ecological functions by providing habitat for other species.  
Vaughn 1961 identified many species of vertebrates recorded in Colorado using pocket gopher burrows (which are similar to Washington ground squirrel burrows).  Vertebrates using pocket gopher burrows include: Tiger salamander, spadefoot toad, gopher snake, rattlesnake, cottontail, kangaroo rat, mice, vole, weasel, burrowing owl, striped skunk.  Ground squirrels also may turn soil, influencing water infiltration and fertility.    



Townsend’s ground squirrel Southern Washington  
(Urocitellus townsendii) 
 
California ground squirrel  Southwest Washington  
(Urocitellus beecheyi)    
 
Columbian ground squirrel  NE & SE Washington 
(Urocitellus columbianus) 
 
Cascade golden-mantled   Cascade Range 
ground squirrel   
(Urocitellus saturatus) 
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Four other species of ground squirrels in the genus ‘Urocitellus’ occur in Washington.  Also in the family of ground dwelling squirrels are the yellow-bellied and hoary marmots.  
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Prior to European settlement and agricultural development in the Columbia Plateau the Washington ground squirrel persisted within large blocks of contiguous habitat.  The green shading represents potential habitat, though a small portion of the area shown is likely to be too sandy to support populations of ground squirrels.  
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Much of the historically contiguous habitat has been converted and is no longer suitable habitat for Washington ground squirrels.
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To add to the burden, much of the remaining habitat has been further fragmented by roads, natural and unnatural waterways, and development.



1930’s 
Extremely abundant  
 
1940’s – 90’s 
Agricultural conversion 
 
1950’s - 80’s 
Lethal control using 1080  
 
Today 
State Endangered in OR 
State Candidate in WA 
Federal Candidate 
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The two most significant events impacting Washington ground squirrels were the conversion of agriculture and subsequent lethal control in farm fields.  This has resulted in the majority of Washington ground squirrel colonies occurring on marginal habitats and densities far lower than historically documented.  



•  Habitat Fragmentation 
 

•  Habitat Conversion 
 

•  Illegal Shooting 
   (Protected since 1990’s) 
 
•  Urban Sprawl 
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Other threats still continue…  but these threats have slowed down considerably in the last couple decades.



•  Wildfire 
 

•  Habitat Degradation 
 

•  Depredation 
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Wildfire and subsequent habitat degradation from fire and poor land use practices are continuing threats. 



1979 Range & Distribution Lewis & Clark Col. 
1987-89 Occupancy Status & Recon Eastern Oregon Univ. 
1998 Occupancy Status  Eastern Oregon Univ.  
1999-present Behavioral Ecology Cornell Univ. 
2004 Occupancy Status WDFW 
2005-07 Demography Study WDFW 
2008-11 Detection Modeling WDFW 
2009-10 Odessa Subarea Study WDFW 
2006-present Translocation WDFW 
2011-13 Habitat Enhancement Trial  WDFW 
2011-12 Long-term Survey Design   WDFW 
2011-12 WA Wildlife Habitat Connectivity *
 

* Washington Department Fish and Wildlife, US Fish and Wildlife Service, US Forest 
Service, Washington Department of Natural Resources, University of Washington, 
Western Transportation Institute, Washington State Dept. Transportation, The Nature 
Conservancy, Bureau of Land Management, Conservation Northwest 
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Much research and monitoring has occurred since the 1980s.  This presentation is intended to touch on a few of the more recent efforts (in blue). 



Objectives 
   
1. Develop methodologies favoring long-term survival. 

• Reintroduction logistics  
• Site selection  

 
2. Develop a cost-effective and efficient means for 

reintroduction of the species. 
 

3. Reduce ground squirrel densities on golf course. 
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Given the extent of habitat fragmentation, it is apparent that translocation will become a necessary tool for species recovery.  An opportunity presented itself in 2007 when WDFW was approached by Sage Hills Golf Course management in Warden, Washington to help them reduce Washington ground squirrel numbers and resulting burrowing within the fairways and putting greens.  



2007–10   Apparent survival varied from low to none. 
 
2010         Pulled the plug on further attempts. 
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“Hard releases” involve minimal site preparation such as artificial burrows and cover.  This method failed to produce reasonable survival rates and was halted in 2010 in favor of “soft release” methods.  
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Soft releases involve holding individuals as captives for a period of time.  We used enclosures without bottoms, allowing squirrels to socialize before digging their own burrows to escape.  This method has resulted in acceptable survival rates at 2 of 3 release sites.  



Salmon and Marsh 1981  
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A lot of experimentation has gone into enclosure design and depth of which they are buried.  We have found that a depth of several inches is adequate but 12-18” may increase probability that the individuals will remain on site. 
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We have tested different numbers of individuals for each enclosure.  Preliminary evidence suggests 3 individuals per enclosure is most appropriate.  



Breach 
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Though it appears that squirrels confined within enclosures for a week or so are more likely to stay on site, we have also observed instances where individuals escaping within 24 hours remained on site.  
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We record the location of every individual captured and place individuals into enclosures based on their proximity to other captures.  This ensures we are maximizing benefits of kinship recognition by placing more closely related individuals together.  This increases probability of burrow sharing and other cooperative behaviors such as predator detection and raising young.  
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The verminator, originally designed for poisoning gophers, has proven to be a valuable tool for re-establishing Washington ground squirrel populations.  This implement creates an artificial tunnel, with a radius of 2”, at a depth of 6-12”.  It can be pulled at about 1.5 kph, so miles of tunnel could be created at a release prior to release in just one day.  Our translocated squirrels have occupied these tunnels almost immediately once they’ve escaped enclosures and have set up natal burrows as much as 200 meters away from the release site using the artificial tunnel.
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Photo of tunnels being built.  
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Much effort has gone into observing the activities of squirrels inside enclosures and following escape.  We marked squirrels such that individuals could be identified during the monitoring process.
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Though hair dye only lasts until the next molt, we also install ear tags so that individuals can be identified when re-captured in live-traps.  This allows accounting for these individuals over the long-term, sometimes for several years.
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This is the Tomahawk live trap used to capture Washington ground squirrels.  Traps are pre-baited (as seen here) with a handful of peanuts, twice per week.  This trap has the door pinned open, so it is not armed, giving this individual a chance to acclimated to this new source of food.  Most squirrels become trap-happy within a couple weeks and re-captured regularly.
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Camera traps have also been employed to observe interesting activities and detect presence at questionable burrow entrances.  
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But old fashioned observation is a great way to collect a lot of information.  On the left is a male, which we marked with a red streak on the forehead.  On the right is a female which received a unique symbol on her back.  Coloring males and females differently allowed us to quickly identify male and female behaviors and interactions.



1. Pregnant females can be translocated during 
February. 
 

2. A squirrel held for 48 hours is likely to stay on site. 
 

3. Advantages to kinship when placing together. 
 

4. Small enclosures work very well. 
 

5. The Verminator may be our #1 ally. 
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We have had success at 2 of 3 translocation sites using these methods.  The failed site is believed to have been due to avian depredation from 2 nesting pairs of raptors in the vicinity.  Preliminary evidence suggests that closely related groups of females released together have twice the probability of remaining on site.  We have also learned that the Verminator tunnels are quickly used by ground squirrels and can likely be used to encourage dispersal of individuals between distant sites.
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Habitat conditions are important to the survival of Washington ground squirrels.  Some areas have become heavily degraded by cheatgrass invasion and have little diversity of grasses and forbs and often have no shrub cover.  WDFW received a grant from USFWS to perform a small habitat enhancement trial in the Seep Lakes during 2011.  



1. Much of Washington ground squirrel range is 
degraded by annual grasses and forbs. 
 

2. Rangeland rehabilitation methods differ from site to 
site, no one approach fixes all. 
 

3. Best to develop methods on small scale, before 
applying at large scale. 
 

4. Lind Coulee is ideal site because soils are suitable, 
yet habitat is highly degraded over a large acreage. 
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Habitat restoration is very complicated.  Unfortunately, every site is a little different, so exploring site specific methods prior to large scale restoration is recommended.  



Example of degraded habitat conditions due to high density of cheatgrass 
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This picture was taken during a dry year in May.  These conditions offer little food for Washington ground squirrels.  Native perennial bunchgrasses and forbs would still provide food but are largely absent on this site.



1. Develop methods for restoring degraded habitats. 
 

2. Implement restoration within ground squirrel range. 
 

3. Evaluate response. 
 

4. Adapt and proceed. 
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Once we have determined which methods work for restoration, we can apply for funding and if successful, can begin the restoration process.
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Connectivity, which represents the ability of one ground squirrel population to pass it’s genes on to the next, is critical to long-term persistence of populations.  The Washington Wildlife Habitat Connectivity Working Group, composed of a team of biologists, researchers, and modelers from various agencies, came together and developed species specific models to assess landscape connectivity across the Columbia Plateau.  Washington ground squirrel was one of the focal species selected for the modeling effort.   
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This modeling effort resulted in 2 critical products.  First, a geo-referenced map of potential Washington ground squirrel habitat.  And second, estimates of resistance between these patches of habitat.  Resistance is the measure of an individuals likelihood or crossing unsuitable habitats. 



1. Restore habitat. 
 

2. Re-establish populations within core range. 
 

3. Acquire strategic properties to restore connectivity. 
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In summary, the recovery of Washington ground squirrels will require efforts to restore dysfunctional habitats, re-establish populations where they’ve been lost, and maintain connectivity between populations, through habitat work and property acquisition. 



Funding and volunteer assistance by USFWS. 
 

We thank Sage Hills Golf Course for their cooperation. 
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Thank you for your interest in Washington ground squirrels!  And thanks to USFWS and Sage Hills Golf Course for their support!
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