
…whatever they do, they do undaunted. They live life as fiercely and relentlessly as it has 
ever been lived.  If wolverines have a strategy, it’s this: Go hard, and high, and steep, 
and never back down, not even from the biggest grizzly, and least of all from a mountain. 
Climb everything: trees, cliffs, avalanche chutes, summits. Eat everybody: alive, dead, 
long-dead, moose, mouse, fox, frog, its still-warm heart or frozen bones. 

—Douglas H. Chadwick, The Wolverine Way 
 
December 21, 2022 
 
Submitted to the online comments portal at: 
https://www.regulations.gov/commenton/FWS-R6-ES-2012-0107-12451 

 
To Whom this may concern:  
 
Friends of the Clearwater, Alliance for the Wild Rockies, Conservation Congress, Friends 
of the Bitterroot, Flathead-Lolo-Bitterroot Citizen Task Force, Yellowstone to Uintas 
Connection, WildEarth Guardians, Western Watersheds Project, Friends of the Wild 
Swan, Wilderness Watch, Swan View Coalition, Yaak Valley Forest Council, 350 
Eugene, Footloose Montana, Great Old Broads for Wilderness, John Muir Project, 
Predator Defense, Green Cove Defense Committee, Public Lands Media, 
Environmental Protection Information Center, Umpqua Watersheds, Gallatin Wildlife 
Association, Gallatin Yellowstone Wilderness Alliance, Forest Web, Protect Our 
Wildlife, Born Free USA, Buffalo Field Campaign, Kettle Range Conservation 
Group, and Paul Sieracki submit this letter in response to the U.S. Fish and Wildlife 
Service (Service) request for new information (Federal Register Vol. 87, No. 225, 
November 23, 2022) to update the Species Status Assessment (SSA) for the North 
American Wolverine leading to a final determination to list this species under the 
Endangered Species Act (ESA). 
 
We believe the North American Wolverine (wolverine) must be listed under the ESA in 
order to prevent its extinction in the contiguous United States and reverse its extirpation 
across much of that historic range. This letter provides supporting information and best 
available science. 
 
 
CURRENT AND HISTORIC EXTENT OF WOLVERINE IN THE 
CONTIGUOUS UNITED STATES 
 
Two maps in the Service’s 2018 SSA compare the “Current Potential Extent of 
Occurrence” vs. “Maximum Extent of Occurrences …(1800s to 2017)” for the wolverine, 
within the contiguous United States. Those two maps are partially reproduced on the 
following page. 
 
In contrasting the “current” (2018) extent of wolverine on the first map with the extent 
indicated by historical observations on the second map, the alarming geographic 
extirpation of the wolverine stands out. 
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Subsequent to those maps’ creation in 2018, it’s likely numerous records and accounts of 
more recent sightings have become known by the Service. For example, on May 4, 2021, 
visitors to Antelope Island State Park in Utah shot photos and video of a wolverine on a 
dry bed of the Great Salt Lake. A second Utah sighting that year occurred in early July in 
West Layton, not far north of Salt Lake City. A third wolverine sighting occurred on an 
elk hunter’s trail camera on the north slope of the Uinta Mountains on October 3, 2021. 
That marked the seventh confirmed observation of wolverine in the state of Utah since 
the 1970’s according to a wildlife biologist with the Utah Division of Wildlife Resources, 
though only three were publicized. 
 
Such recent sightings blur the distinction between what the Service has considered 
“current potential extent of occurrence” and “maximum extent of occurrences” on those 
two maps. At the very least the Service must revise its mapping, incorporating a 
compilation of more recent wolverine sightings. 
	
 
FAILURE OR LACK OF EXISTING REGULATORY MECHANISMS LEAVE 
WOLVERINE VULNERABLE 
 
Presently, there exists no overarching conservation strategy that considers wolverine 
biology, the socio-political environment and the impacts of climate change to reverse this 
trend. In the absence of ESA listing, none is anticipated. 
 
The ESA provides layers of protection for listed species currently unavailable to the 
wolverine. Along with the consultation requirements provided by Section 7 of the ESA, 
critical habitat designation and a recovery plan would help compensate for the existing 
ragtag federal and state regulatory environment that is failing the wolverine.  
 
Inadequate Wolverine conservation measures in Forest Plans 
 
Much of the remaining intact wolverine habitat is found on national forest lands. “Ninety-
four percent of wolverine habitat in the contiguous United States is in federal ownership, 
most of which is managed by the Forest Service.” (P. 554, Final EIS for the 2022 Custer-
Gallatin Forest Plan.) U.S. Forest Service Land Management Plans (forest plans) are 
written to “guide management of (national forest) lands so that they are ecologically 
sustainable and contribute to social and economic sustainability.” [36 CFR § 219.1(c).] 
 
Next, we demonstrate how few nondiscretionary protections specific to the habitat needs 
of the wolverine are currently found in forest plans.  
 
The 2019 Draft Revised Forest Plan for the Nez Perce-Clearwater National Forests (Draft 
RFP) exemplifies the lack of conservation of wolverine habitat and populations found in 
federal land management planning. The 5.0 Assessment prepared by the Forest Service 
for that RFP process indicates: “Wolverine numbers and population trends are unknown 
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for Idaho (IDFG 2005). …Current population level and trends remain unknown for the 
contiguous United States because no systematic population census exists over the entire 
current range of the wolverine in the lower 48 states (USDI FWS 2008, p. 12935).” (p. 5-
44). Yet besides acknowledging the importance of habitat provided by the Nez Perce-
Clearwater National Forests (NPCNF) for the wolverine1, the Draft RFP proposes no 
standards or other management direction that explicitly recognizes the wolverine’s 
precarious status and specific habitat needs. The Draft RFP fails to include sufficient plan 
elements to identify, protect, maintain, and restore connectivity across national forest 
boundaries so wolverines and other wide-ranging species found on the NPCNF can 
function as a part of a viable population. 
 
The 2021 Forest Plan for the Helena-Lewis and Clark National Forest is no better. In 
terms of plan elements specific to the wolverine, it provides little but “desired conditions” 
which are weakly worded and unenforceable direction, as the definition indicates: 
 

A desired condition is a description of specific social, economic, and/or ecological 
characteristics of the planning area, or a portion of the planning area, toward which 
management of the land and resources should be directed. Desired conditions must 
be described in terms that are specific enough to allow progress toward their 
achievement to be determined, but not include completion dates (36 Code of 
Federal Regulations 219.7(e)(1)(i)). Desired conditions are not commitments or 
final decisions approving projects and activities. The desired condition for 
some resources may currently exist, or for other resources may only be achievable 
over a long time period. (Id. p. 5, emphases added.) 

 
The 2018 Forest Plan for the Flathead National Forest (FNF) states, “(O)ne of the largest 
populations of  wolverines in the lower 48 states inhabits the Forest and surrounding 
portions of the Crown of the Continent Ecosystem.” (Pp. 8-9.) Although the Forest 
Service notes the importance to the wolverine of the lands encompassed by Flathead 
National Forest, the FNF forest plan includes not a single nondiscretionary standard 
specific to the species. It does include two guidelines, which are enforceable to the extent 
that a management action must comply with the guidelines’ plain language “as set out in 
the (forest) plan” or if the action “is designed in a way that is as effective in achieving 
the purpose of the applicable guidelines” (Id. at p. 3, emphasis added).  
 
How guideline loopholes operate can be understood by examining these two wolverine 
guidelines. First is this FNF Forest Plan wolverine guideline:  
 

New projects or activity authorizations involving low-altitude helicopter flights or 
landings in areas of modeled wolverine maternal denning habitat (identified in 
cooperation with USFWS and the USFS Rocky Mountain Research Station) should 
not occur from February 15 to May 15 unless they include strategies or design 
features to mitigate disturbance to wolverines. Exceptions to this guideline may 

																																																								
1 “The extensive acreage of undeveloped lands on the Nez Perce-Clearwater interconnected with 
neighboring public lands provide important habitat security and linkage for wide-ranging species, 
such as lynx, wolverine, and other carnivores.” (Draft RFP p. 12.) 
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occur for public health and safety, emergency activities, or other approved 
administrative activities, such as site maintenance. 

 
(P. 51, emphasis added.) Along with its stated “exceptions” this guideline also includes a 
boundless loophole—so-called “strategies or design features to mitigate disturbance” 
which in practice could be merely perfunctory. In other words, this forest plan does not, 
for example, constrain the FS from approving a request to include heli-skiing in 
wolverine denning habitat as part of the proposed Holland Lake Lodge expansion as long 
as some partial mitigation is a part of the package. 
 
The other FNF Forest Plan wolverine guideline states: “To limit the risk of cumulative 
impacts to female wolverines with dependent young, there should be no net increase in 
percentage of modeled wolverine maternal denning habitat where motorized over-snow 
vehicle use is identified as suitable on NFS lands at a forestwide scale” (pp. 61-62). 
Although the guideline’s wording begins with a purpose to limiting cumulative impacts, 
it ends up merely prohibiting a manager from increasing the identification of maternal 
denning habitat where the forest plan has already designated over-snow motorized use to 
be suitable—even if good maternal denning habitat might exist in those previously 
designated motorized play areas! Ultimately, the Forest Service retains considerable 
discretion in interpreting the purpose of guidelines—often ambiguous as is this one—
leaving guidelines largely toothless and unenforceable. 
 
The FNF Forest Plan also includes several “Desired Conditions” mentioning the 
wolverine, such as: “The amount and distribution of motorized over-snow vehicle use 
does not have demonstrated adverse effects to maternal denning of wolverines or female 
grizzly bears with cubs during the den emergence time period” (P. 59) and a few 
recognizing connectivity value of Geographic Areas (e.g., p. 116). As their wording (and 
the Plan’s definition of desired condition) indicates, they are wholly discretionary and 
therefore unenforceable. 
 
The FNF’s Forest Plan Final Environmental Impact Statement also reveals a highly 
biased interpretation of the science on conflicts between winter motorized use and 
wolverines: 
 

Heinemeyer and Squires are investigating winter recreational use in wolverine 
habitat in Idaho, and they state that wolverines, including denning females, appear 
to tolerate winter recreation in their home ranges. Based on their preliminary 
findings, potential wolverine habitats that have even high levels of winter 
recreation may support resident wolverines despite the potential human 
disturbance (Heinemeyer & Squires, 2013). However, the authors are still 
investigating variability of wolverine response to human disturbance and do not 
expect to have results until late 2017 or 2018. (Emphases added.) 

 
We so happen to have that update. As cited in this comment’s Appendix: 
 

Heinemeyer, et al. (2019) …summarized the results of wolverine responses to 
backcountry recreation over six winters (2010-2015) and in four study areas in 
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Idaho, Wyoming, and Montana. Id. The study’s authors noted that wolverines 
“avoided areas of both motorized and non-motorized winter recreation with off-
road recreation eliciting a stronger response than road-based recreation.” Id. 
“Female wolverines exhibited stronger avoidance of off-road motorized recreation 
and experienced higher indirect habitat loss than male wolverines.” Id. “Wolverines 
showed negative functional responses to the level of recreation exposure within the 
home range, with female wolverines showing the strongest functional response to 
motorized winter recreation.” Id. 

 
The Final EIS for the 2022 Custer-Gallatin Forest Plan also contradicts the Flathead 
Forest Plan: “ Given the strong association between wolverine habitat and snow cover, 
winter recreation uses such as skiing and snowmobiling may also be key stressors for this 
species” (p. 557) and “Wintertime human disturbance at or near wolverine reproductive 
den sites has been documented to result in den abandonment” (p. 559). 
	
To date the Flathead National Forest has not corrected or updated the inaccurate 
representation of the science in its Forest Plan Final EIS, nor has it amended its forest 
plan to improve habitat protection direction for the wolverine. And the 2012 Planning 
Rule leaves it entirely up to the Forest Supervisor’s discretion on whether to amend a 
forest plan to incorporate new scientific information. 
 
The Forest Plan for the Payette National Forest contains scant mention of the wolverine, 
and certainly no specific direction for wolverine conservation. The same is true of the 
Forest Plan for the Sawtooth National Forest. 
 
The 2015 Forest Plan for the Kootenai National Forest mentions “wolverine” once, in a 
“Possible Action” to: “Maintain, manage, and protect lands known or suspected to 
contribute to landscape linkages for wildlife (e.g., wolverine…) in order to promote 
genetic dispersal and healthy populations…” (p. 130). However, Possible Actions are 
“(not) intended to be decisions. They are projections of what actions may take place in 
the future for program areas that might constitute the typical annual program of work for 
a forest.” (P. 129, emphases added.)  
 
The 2015 Forest Plan for the Idaho Panhandle National Forests doesn’t even include the 
word “wolverine.” 
 
The 2022 Custer-Gallatin Forest Plan includes no nondiscretionary standards for 
wolverines. It does include a guideline: “To provide secure habitat for reproductive 
wolverines, there should be no increase in special use authorizations or designation of 
winter routes in maternal habitat for wolverines during the reproductive denning season.” 
(P. 67.) Again, a guideline “is a constraint on project and activity decision-making that 
allows for departure from its terms, so long as the purpose of the guideline is met.” (P. 
11, emphasis added.) Under this forest plan, the agency is free to go right ahead and 
approve designation of winter routes in maternal habitat for wolverines during the 
reproductive denning season as long as they claim the overall project within which this 
approval nests otherwise meets the vague purpose of “provid(ing) secure habitat for 
reproductive wolverines”. 
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2009 Forest Plan for the Beaverhead-Deerlodge National Forest has no habitat standards 
specifically protecting the wolverine. Instead it relies upon existing remoteness of much 
of the Forest, without strong constraints on developments in nonwilderness remote areas.  
 
Neither the 1986 Forest Plan for the Lolo National Forest, the 1987 Forest Plan for the 
Bitterroot National Forest, the 1987 Forest Plan for the Nez Perce National Forest, nor 
the 1987 Forest Plan for the Clearwater National Forest contain any nondiscretionary 
standards protecting the wolverine. 
 
The Forest Plan for the Bridger-Teton National Forest (BTNF) doesn’t contain the word 
“wolverine” but it appears on that Forest’s Sensitive species list. The forest plan includes 
a standard that states in part: “Quantifiable objectives will be developed to identify and 
improve the status of Sensitive species and eliminate the need for listing. Crucial habitats 
of priority I, II, and III species as listed by Wyoming Game and Fish and the 
Intermountain Region Sensitive Species List will be protected and maintained. 
…National Forest managers will participate in species and habitat surveys and 
monitoring programs needed to gain necessary data to determine population status.” Yet 
currently there is no further mention of quantifiable objectives for any Sensitive species 
on the BTNF planning website. 
 
Then there is the question of the effectiveness of monitoring for assisting subsequent 
national forest planning efforts, which could potentially lead to increased protection of 
wolverines or their habitat. The BTNF planning website includes two Biennial Forest 
Plan Monitoring Reports. Both report detections of wolverines, but neither recommend 
forest plan amendments or any other further measures to assist wolverines.  
 
The Flathead NF Forest Plan, which recognizes the Forest has “one of the larges 
populations of wolverines in the lower 48 states”, includes two monitoring provisions 
specific to wolverine. These provisions come in the form of questions, the first being, 
“What is the risk of human disturbance in areas modeled as wolverine maternal denning 
habitat during the time period of February 1 to May 15?” To answer the question, the 
Forest Service is to count “Projects or activity authorizations in modeled maternal 
denning habitat” and describe “design features to reduce the risk of disturbance” and also 
total up “Percentage of modeled maternal denning habitat where public motorized over-
snow vehicle use is allowed…” This would inform an assessment of cumulative impacts, 
but doesn’t mandate writing a recipe for improving habitat security. The second question 
is, “What is the status of forest mesocarnivores (e.g., lynx, wolverine, fisher) on the 
Forest?” To answer, the Forest Service is to determine “Grid cells surveyed and number 
of detections of each mesocarnivore species on the Forest, in cooperation with other 
partners.” But it expresses nothing on timing, frequency, follow-up, nor who those 
“partners” might be and their expected level of engagement. The utility of monitoring 
results are only as good as managers are willing to make of them, subject to managers’ 
appreciation of a “sensitive” species which, if known to be present, could limit their 
discretion to conduct management actions. Again, the NFMA Planning Rule gives Forest 
Supervisors complete discretion to ignore monitoring results. Also, implementation of 
monitoring is subject to the caprices of Congress’s annual funding allocation cycles. 
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If Forest Service monitoring efforts were sincerely intended to determine impacts of 
management and other human activities on species such as wolverines, information on 
long-term population trends would be forthcoming. Population viability and trends were 
bedrock requirements of the original 1982 NFMA Planning Regulations, which directed 
the establishment of the first generation of forest plans. Determining population trends 
for the wolverine, however is not an explicit goal of monitoring programs laid out in 
forest plans. One would have to search hard to find a forest plan that concerns itself with 
population trends of the wolverine. The Custer-Gallatin Forest Plan includes a 
Monitoring Question: “What is the trend in wolverine population?” (P. 197.) This 
question’s “outcome indicators” reads: “Wolverine data: Presence and number of 
individuals, both sexes present …Data source: Multispecies Mesocarnivore Monitoring 
Program (5-year interval).” However, waiting a decade or more to produce data from a 
single national forest, with which scientifically defensible population trend results cannot 
be determined, will not meaningfully inform management or planning. And with such a 
small population already, by the time the Forest Service detects a downward trend, 
extinction in the contiguous United States might be inevitable.  
 
In adopting its latest National Forest Management Act (NFMA) regulations (the 2012 
Planning Rule), the U.S. Department of Agriculture discussed “circumstances that are not 
consistent with the inherent capability of the plan area that limit the Agency’s ability to 
manage fish and wildlife habitat to insure the maintenance of a viable population of a 
species within the plan area.” (21169 Federal Register Vol. 77, No. 68, April 9, 2012.) 
The wolverine was said to exemplify one such circumstance, in this case “the number of 
breeding individuals that may occur on an individual national forest may be too small to 
be considered a viable population.” (Id.)  Similar to the Threatened grizzly bear, 
individual wolverines are wide-ranging. And they exist in numbers across the western 
U.S. at a density less than that of the grizzly. As indicated above, any potential viable 
population would exist over a landscape scale much larger than one or even a few 
national forests. However, planning direction spanning multiple national forests is 
generally lacking until a species is listed under the ESA. The Canada lynx was an 
exception, yet the Service still found it necessary to list the species as Threatened. 
	
Further, there is a lack of consideration of connectivity between national forests, across 
larger landscapes, and between subpopulations. Protections recognizing connectivity 
across landscapes are absolutely necessary, as indicated by the Forest Service: “(W)hat is 
clear is that their persistence in the naturally fragmented habitat …at the southern edge of 
their range, is vitally dependent upon regular, or at least intermittent, dispersal of 
individuals between habitat islands to facilitate gene flow between sub-populations 
(Ruggiero et al. 2007.” (Final EIS for the 2022 Custer-Gallatin Forest Plan at p. 551, 
emphasis added.)  
 
We are not aware of much agency prioritization of areas for wolverine connectivity. One 
positive example is the state of Idaho’s 2014 Management Plan for the Conservation of 
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Wolverines.2 It recognizes that “Considering that wolverines are territorial and have 
extremely large habitat requirements, connection among reproductive habitat blocks is 
needed to sustain wolverines within any single continuous block.” (P. 20.) Its map of 
“predicted dispersal corridors” is reproduced below.  
 

 
																																																								
2 Idaho Department of Fish and Game. 2014. Management plan for the conservation of 
wolverines in Idaho. Idaho Department of Fish and Game, Boise, USA. 
https://idfg.idaho.gov/old-web/docs/wildlife/planWolverine.pdf 
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CURRENT AND PLANNED ACTIVITIES IN THE AREAS OCCUPIED BY 
WOLVERINE 
	
Forest Planning 
	
The Federal Register Notice also states the Service is “particularly interested in specific 
information concerning …Current or planned activities in the areas occupied by 
wolverine and possible impacts of these activities on this species.” We are compelled to 
point out the Service has full access to Forest Service planning documents which it could 
scrutinize or research to yield data on the extent of area designated on each national 
forest for, e.g., winter motorized access, an activity that is particularly impactful to 
wolverine habitat. The following snip from the Custer-Gallatin National Forest’s 
Planning webpage is exemplary: 
 

 
 
Travel Planning 
 
“Under the 2005 Travel Management Rule each National Forest is to designate roads, 
trails, and areas that will be open to the public, identify the type of wheeled motorized 
vehicles that are allowed to use these routes, and publish this information on a Motorized 
Vehicle Use Map (MVUM).” (Idaho Panhandle National Forests project webpage.)  The 
Service is also free to obtain MVUMs, NEPA documents, and other maps and 
information pertaining to travel management from Forest Service units within the range 
of wolverines, and consider the implications of the human uses and associated impacts of 
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official roads, trails and area travel designations—or in some cases the lack3 thereof—on 
wolverine habitat needs. 
 
Site-Specific Project Planning 
 
In regards to project activity proposals on national forest land, the Service likewise has 
full access to Forest Service Project webpages to get a grasp of the scope and scale of 
other industrial-grade disturbances of wolverine habitat. Again, using the Custer-Gallatin 
National Forest’s as an example: 
 

 
 
 
 
 
 
 
 
 
																																																								
3 For the Nez Perce National Forest, travel planning was initiated in 2007 but was suspended 
indefinitely following administrative Objections on its 2016 draft Record of Decision. See: 
https://www.fs.usda.gov/project/?project=17752 
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From there the Service may scroll down to a list of current projects: 
	

	
	

	
The Service is then free to click on “View Project” to access documents publicly posted 
to determine that the Custer-Gallatin National Forest proposes to carry out intensive 
vegetation manipulation, characterized as “Forest resilience and fuels reduction 
treatment(s) (up to) a total area of 16,462 acres …implemented over 15 years” (South 
Plateau Landscape Area Treatment Project Revised Environmental Assessment at p. vi) 
over a “project area span(ning) 39,909 acres” (Id). And, “The Forest proposes clearcut 
harvest on up to 5,551 acres in the South Plateau project area.” (Id. at p. 7.) 
 
Of course the Service already knows about this project, since the Forest Service has 
requested the Service concur with its determination that “the South Plateau Project is not 
likely to jeopardize the continued existence of the wolverine.” (Id. at p. 67.) Furthermore, 
in carrying out its ESA Section 7 consultation duties, the Service is also aware of literally 
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dozens—if not hundreds—of projects under analysis or implementation by the Forest 
Service in the historic range of the wolverine, encompassing no doubt millions of acres. 
 
In sum, we are merely reminding the Service what it already ought to know in seeking 
“specific information concerning …Current or planned activities in the areas occupied by 
wolverine and possible impacts of these activities on this species.” (Federal Register 
Notice.) 
 
Supersized Clearcuts 
 
Finally, we bring to your attention more information on national forest management 
activities in the areas occupied by wolverine. Bilodeau and Juel, 2021 discovered, “From 
2013 until March of 2021, the Northern Region has approved 93,056 acres of supersized 
clearcuts, about twice the size of the District of Columbia. … This acreage only 
represents supersized clearcuts; because many of the same projects planned openings 
under 40 acres, the landscape impacts from clearcutting and related logging is greater 
than the acreage presented” by those investigators. This information is displayed in their 
Table 1: 
 

 
 
Alarmingly, “the Northern Region did not deny one single request for any supersized 
clearcut during that time period.” (Id.) And ominously, “Not only does the Northern 
Region rubber-stamp approvals for supersized clearcuts, but that acreage has increased in 
recent years” (Id.), to wit: 
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A comparison of the first map on p. 2 (above) and a map of the area encompassed by the 
U.S. Forest Service Northern Region (p. ES-1 in Bilodeau and Juel, 2021) reveals that 
most of the wolverine’s “Current Potential Extent” is encompassed by the Northern 
Region national forests where this supersized clearcutting has become rampant. 
 
 
INADEQUACY OF OTHER FEDERAL LAND CLASSIFICATIONS  
 
Wilderness and Roadless Areas 
 
Designations such as Wilderness and Inventoried Roadless Areas are sometimes invoked 
as federal designations effective for maintaining wolverines. The Final EIS for the 2022 
Custer-Gallatin Forest Plan states: 
 

(M)uch of the wolverine habitat on the Custer Gallatin is within designated areas, 
including approximately 43 percent in designated wilderness and another 33 percent 
in inventoried roadless areas. P. 554… Sixty-seven percent of maternal wolverine 
habitat on the Custer Gallatin is within designated wilderness, with an additional 28 
percent in inventoried roadless area, for a total of 95 percent of maternal habitat in 
some form of protected area that is not expected to change. Primary wolverine 
habitat, which includes maternal habitat, is also well protected with existing 
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designations, including 57 percent in designated wilderness, and an additional 32 
percent in inventoried roadless areas, for a total of 89 percent of primary habitat. (P. 
556.) 

 
Yet the system of designated Wilderness in the U.S. is by itself too small and fragmented 
to maintain a viable population of wolverines.  
 
The supposed protection of Inventoried Roadless Areas, as afforded by national forest 
Roadless Rules, is also heavily compromised. As discovered by investigators Bilodeau 
and Macfarlane, 2020, “In the past decade, the Forest Service has disclosed preliminary 
figures that it authorized approximately 33,000 acres of roadless logging from 2010 to 
2018 in the national forests in Montana.” Also, “From 2010 until 2017…approximately 
18,620 acres of Idaho roadless areas have been harvested.” (Id.) 
	
 
STATES’ WILDLIFE POLICIES FAIL TO PROVIDE ADEQUATE OVERSIGHT 
AND MANAGEMENT OF HUMAN ACTIVITIES THAT KILL WOLVERINES 
 
There exists an impression shared between state and federal agencies that, on federal 
lands, states manage the wildlife but the federal agencies manage the habitat. However, 
treating wildlife and their habitats as separate issues reveals profound ecological and 
political blindness. This issue is discussed in a research paper by Nie et al. (2017)4. The 
Abstract explains their results:  
 

…describe() the most common assertions made by state governments regarding 
state powers over wildlife and then analyzes the relevant powers and limitations of 
the United States Constitution and federal land laws, regulations, and policies. 
Wildlife-specific provisions applicable within the National Park System, National 
Wildlife Refuge System, National Forest System, Bureau of Land Management, the 
special case of Alaska, and the National Wilderness Preservation System are 
covered, as is the Endangered Species Act. 
 
… Federal land management agencies have an obligation, and not just the 
discretion, to manage and conserve fish and wildlife on federal lands. We debunk 
the myth that “the states manage wildlife and federal land agencies only manage 
wildlife habitat.” The myth is not only wrong from a legal standpoint, but it leads to 
fragmented approaches to wildlife conservation, unproductive battles over agency 
turf, and an abdication of federal responsibility over wildlife. Another problem 
exposed is how the states assert wildlife ownership to challenge the constitutional 
powers, federal land laws, and supremacy of the United States. …Furthermore, the 
states’ trust responsibilities for wildlife are subordinate to the federal government’s 
statutory and trust obligations over federal lands and their integral resources. 

																																																								
4 Nie, M., C. Barns, J. Haber, J. Joly, K. Pitt, and S. Zellmer, 2017. Fish and Wildlife 
Management on Federal Lands: Debunking State Supremacy. Environmental Law, 47, no. 4 
(2017). 
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And in the case Wyoming v. U.S.A. (No. 99-8089), the state of Wyoming wanted to 
vaccinate elk against brucellosis on the National Elk Refuge, but the Service said no. In 
court, the state of Wyoming took the position that the Service didn’t have authority to 
refuse, because wildlife is the state’s responsibility. Both the U.S. District Court of 
Wyoming and the 10th Circuit disagreed, ruling in the Service’s favor. 
 
Nie et al. (2017) also state, “While the states do have a responsibility to manage wildlife 
as a sovereign trust for the benefit of their citizens, most states have not addressed the 
conservation obligations inherent in trust management; rather, states wish to use 
the notion of sovereign ownership as a one-way ratchet—a source of unilateral 
power but not of public responsibility.” (Emphasis added.) 
 
Forest Service deference to this phantom sovereignty of state wildlife management 
policies results in threats to rare species such as the wolverine. A recent Complaint filed 
in the U.S. District Court of Idaho (Case 2:21-cv-00479-DCN) identifies regressive 
policies recently enacted by the State of Idaho targeting gray wolf populations in the 
state: “While targeting wolves, the additional trapping and snaring will exacerbate the 
ongoing trapping of grizzly bears and Canada lynx …which are protected under the 
Endangered Species Act …and whose habitat overlaps with gray wolves.” Those policies 
likewise threaten the wolverine, since trapping is also a major threat to wolverines (see 
the section entitled “Trapping and Other Human Disturbance” in the Statement of Facts 
included as the Appendix of this letter). 
 
Also, Bader, 20225 includes a review of the conflicts represented by trapping of wildlife 
and other human uses on the landscape. The author describes recent policies adopted by 
the State of Montana: 
 

A new political administration in Montana has generated significant controversy 
over its approaches to fish and wildlife management and particularly predators that 
has gathered national media coverage. The Montana Fish and Wildlife Commission 
enacted anti-wolf (Canis lupus) regulations that allow year-round trapping on 
private lands, hunting at night, spotlighting, trapping with baits and snares and even 
cancelling all setbacks from public trails and campgrounds in two counties. These 
policies have been called draconian, unsporting and a violation of fair chase 
principles by wildlife biologists and groups. 

 
A huge problem with state agencies is that their budgets are largely focused on 
facilitating human residents’ desires for “sport” hunting of wildlife and/or “harvest” of 
animals for food, fur, and other personal gain. And state legislator’s allocation of funding 
to agencies reinforces this utilitarianism. Within this paradigm, predator species are 
viewed mostly as competing with humans for ungulate species (deer, elk, moose, 
pronghorn and even bison) and various bird species (e.g., turkeys, grouse, pheasants). So 
																																																								
5 Bader M. 2022. Wildlife, Recreation and Trapping in Missoula County, Montana: Conflicts and 
Recommendations. Footloose Montana, Missoula, Montana. 26p. 
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it’s no mystery why conflicts exist between state policies and species such as wolverines 
and other predators. Within this dysfunctional human societal context, it’s abundantly 
clear that listing under the ESA is vital for maintaining the wolverine in its native 
landscape. 
 
Finally, we note that the states of Montana, Idaho, and Wyoming have submitted to the 
Service separate petitions to delist either subpopulations or the entire lower 48 states 
population of grizzly bears from the ESA. The grizzly bear is another wide-ranging 
species, and the protection it receives as a listed species also benefits the wolverine. 
Those three petitions are another state policy threat to the wolverine the Service must 
fully consider at this time. 
 
FACTS AND SCIENCE SUPPORT THE NEED TO LIST THE WOLVERINE 
UNDER THE ENDANGERED SPECIES ACT 
 
Plaintiffs Statement of Facts, filed in the U.S. District Court of Montana on November 5, 
2021 (Case No. CV 20–181–M–DWM/CV 20-183-M-DWM) cites dozens of scientific 
reports concerning the wolverine. The Statement of Facts appears below in the Appendix. 
The Service has full access to the documents cited, in the litigation record of that legal 
proceeding. 
 
 
In conclusion, we appreciate the U.S. Fish and Wildlife Service’s full considering of the 
facts and scientific information this comment letter submits in response to its request for 
new information to update the Species Status Assessment for the North American 
Wolverine. We urge the Service to expedite the process of listing this amazing animal 
species under the Endangered Species Act. Friends of the Clearwater will provide copies 
of this letter’s cited sources upon the Service’s request. 
 
Sincerely, and on behalf of the groups and individuals listed below, 

 
Jeff Juel, Montana Policy Director 
Friends of the Clearwater 
jeffjuel@wildrockies.org 
509-688-5956 
 
Mike Garrity, Executive Director 
Alliance for the Wild Rockies 
P.O. Box 505 
Helena, MT 59624 
 
Denise Boggs 
Conservation Congress 
denise@conservationcongress-ca.org 

 
Jim Miller, President 
Friends of the Bitterroot 
P.O. Box 442 
Hamilton, MT 59840 
millerfobmt@gmail.com 
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Patty Ames, President  
Flathead-Lolo-Bitterroot Citizen Task 
Force 
lunaswan415@gmail.com 
 
Jason Christensen, Director 
Yellowstone to Uintas Connection 
435-881-6917 
www.yellowstoneuintas.org 
 
Joe Bushyhead, Endangered Species 
Attorney 
WildEarth Guardians 
(505) 660-0284 
jbushyhead@wildearthguardians.org 
 
Jocelyn Leroux 
Washington and Montana Director 
Western Watersheds Project 
(406) 960-4164 
 
Constance J. Poten  
Footloose Montana 
rattlefarm@gmail.com 
	
Brooks Fahy, Executive Director 
Predator Defense 
brooks@predatordefense.org 
 
Jennifer Mamola 
John Muir Project 
jennifermamola@johnmuirproject.org  
202.657.7270 
 
Clinton Nagel, President 
Gallatin Wildlife Association 
clint_nagel@yahoo.com 
 
George Wuerthner  
Public Lands Media 
gwuerthner@gmail.com 
 
Brenna Galdenzik, President 
Protect Our Wildlife  
www.ProtectOurWildlifeVT.org 
 

 
 
Chris Bachman 
Conservation Director 
Yaak Valley Forest Council 
cbachman@yaakvalley.org 
 
Keith Hammer - Chair 
Swan View Coalition 
3165 Foothill Road 
Kalispell, MT  59901 
 
Esther Kronenberg 
Green Cove Defense Committee 
wekrone@gmail.com 
 
Patricia Hine, President 
350 Eugene 
president@350eugene.org	
	
George Nickas, Executive Director 
Wilderness Watch 
406-542-2048 
 

Arlene Montgomery, Program Director 
Friends of the Wild Swan 
PO Box 103 
Bigfork, MT 59911 
 
Kimberly Baker 
Public Land Advocate 
Environmental Protection 
Information Center 
145 G. St., Suite A 
Arcata, CA 95521 
707-822-7711 
wildcalifornia.org 
	
Janice Reid, President 
Umpqua Watersheds 
PO Box 101 
Roseburg, OR 97470 
 
Cristina Hubbard, Executive Director 
Forest Web 
forestweb.cg@gmail.com 
 
 



	 19	

 
 
Nancy Schultz 
Great Old Broads for Wilderness 
Bozeman, MT 
nancyanaconda@msn.com 
 
Joseph Scalia III, Psya.D., President 
Gallatin Yellowstone Wilderness 
Alliance 
Livingston, MT 59047 
scaliaiii@gmail.com 
 
Timothy Coleman, Executive Director 
Kettle Range Conservation Group P.O. 
Box 150 Republic, WA 99166  
509-775-2667 
 
 

 
 
Darrell Geist, Habitat Coordinator 
Buffalo Field Campaign  
PO Box 957 
West Yellowstone, MT 59758 
(406) 646-0070 
 
Devan Schowe, Campaigns Associate 
Born Free USA 
8737 Colesville Road #715 
Silver Spring, MD 20910 
Email: devan@bornfreeusa.org 
 
Paul Sieracki 
Geospatial Analyst/Wildlife Biologist 
Priest River, ID 83856 
paul.sieracki@gmail.com 
 



 
[Submitted by:] 

(APPENDIX TO COMMENTS) 
Timothy J. Preso 
Amanda D. Galvan  
Earthjustice 
P.O. Box 4743 
Bozeman, MT 59722-4743 
(406) 586-9699 
Fax: (406) 586-9695 
tpreso@earthjustice.org 
agalvan@earthjustice.org 
 
Attorneys for Plaintiffs Center for 
Biological Diversity, et al. 
 

UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF MONTANA 

MISSOULA DIVISION 
 

 
CENTER FOR BIOLOGICAL 
DIVERSITY, et al., 

 
Plaintiffs, 
 

v. 
 
DEB HAALAND, et al., 
 

Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
 
Lead Case No.  
CV 20–181–M–DWM 
 
Member Case No. 
CV 20-183-M-DWM 

 
WILDEARTH GUARDIANS, et al., 

 
Plaintiffs, 
 

v. 
 

DEB HAALAND, et al., 
 

Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
PLAINTIFFS’ JOINT 
STATEMENT OF 
UNDISPUTED FACTS 
IN SUPPORT OF 
MOTIONS FOR 
SUMMARY 
JUDGMENT 
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Pursuant to Local Civil Rule 56.1(a), plaintiffs Center for Biological 

Diversity, et al. in case No. CV 20-181-M-DWM and WildEarth Guardians, et al. 

in case No. CV 20-183-M-DWM hereby jointly set forth their Statement of 

Undisputed Facts, including references to supporting portions of the record, in 

support of their respective motions for summary judgment.   

The administrative record establishes the following facts: 
 

I. THE Wolverine 
 
A. An Icon of Vast, Cold Wilderness 
 

 Wolverines are an iconic species representative of vast cold 1.

wilderness and the largest terrestrial member of the weasel family.  See Proposed 

Rule, Threatened Status for the Distinct Population Segment of the North 

American Wolverine Occurring in the Contiguous United States, 78 Fed. Reg. 

7,864, 7,866 (Feb. 4, 2013); FWS0022703 (Banci (1994)).  Wolverines “are made 

for occupying deep snow,” FWS0014979, and tend to live in remote landscapes 

away from humans, in arctic tundra, taiga, boreal forest, and alpine habitats, where 

they are seldom documented or studied, and are rarely and unpredictably 

encountered, 78 Fed. Reg. at 7,869; FWS0005826.  They are adapted to live in 

ecosystems characterized by deep snow and cold temperatures, and in fact depend 

on these features.  78 Fed. Reg. at 7,872.   
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In the lower-48 states, they are an icon of the rugged, snowy mountains in which 

they make their home.  78 Fed. Reg. at 7,868; FWS0022703. 

 
Source: FWS0030551. 

 Worldwide, the wolverine’s range has been considerably reduced due 2.

to human-caused factors, including habitat destruction, exploitation for their fur, 

and lethal predator control programs.  78 Fed. Reg. at 7,871.  Such human-caused 

factors greatly reduced wolverine numbers in the lower-48 states by the early 

1900s, and may have entirely extirpated wolverines from the lower-48 states by 

that time.  FWS0036550; FWS0030578.  Prior to their extirpation, wolverines 

were likely found throughout the northern tier of the contiguous United States, 

from the Northeast and Great Lakes regions to the Pacific Coast, and south into the  
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southern Rocky Mountains and Sierra Nevada Mountains.  78 Fed. Reg. at 7,870-

71.  The Rocky Mountain and Pacific Coast populations were the most robust 

historically, while the wolverines found further east likely represented the 

southernmost remnants of a Canadian population that receded possibly due to 

climate changes.  Id. at 7,871-72.  A lack of wolverine records in the southern 

Rocky Mountains in Colorado and Utah after 1921 suggests this population was 

extirpated in the early 1900s, coinciding with widespread systematic predator 

control by the U.S. government and livestock interests.  Id. at 7,871.  The northern 

Rockies population was reduced to historical lows or possibly even extirpated 

during the early 1900s, but wolverines recolonized some of their former northern 

Rockies habitats by the second half of the twentieth century.  Id.  Two historical 

wolverine population centers on the Pacific Coast existed in the North Cascades 

Range and the Sierra Nevada.  Id.  Wolverines were likely extirpated from the 

North Cascades in the early twentieth century, and then recently recolonized this 

area from Canada; this population may be connected with, and is possibly 

dependent on, the Canadian population of wolverines for future population 

expansion and long-term persistence.  Id.    

 Today, wolverine populations in the lower-48 states exist in two 3.

regions: the northern Rocky Mountains in Idaho, Montana, Wyoming, and the 

Wallowa Range in northeast Oregon; and the North Cascades in Washington.  Id.   

	  



	 24	

Recently, two male wolverines have also dispersed, likely from the northern Rocky 

Mountains region, one into Colorado and another to the Sierra Nevada.  Id.  There 

is also evidence of lone dispersers in Utah.  See Withdrawal of Proposed Rule for 

the North American Wolverine, 85 Fed. Reg. 64,618, 64,626 (Oct. 13, 2020).  In 

2016, wolverine researchers noted possible range contraction and “instability” of 

some previously documented wolverine populations from a number of mountain 

ranges within Idaho and Wyoming.  FWS0017566; see also FWS0020979 (noting 

the same).  This includes the Centennial Mountains in Idaho and Montana, the 

Teton Mountains in Idaho and Wyoming, the Salmon Mountains of Idaho, and the 

Smoky Mountains of central Idaho.  FWS0017566; FWS0020979; see also 

FWS0017564-69.  The following maps from the record indicate current habitat and 

potential extent of wolverine occupancy in the lower-48 states, as best understood 

from available data: 
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Source: FWS0000194.  

 

 
Source: FWS0010341. 
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Source: FWS0016072. 
 

 The U.S. Fish and Wildlife Service (“Service”) has estimated that 4.

there are 250-300 wolverines roaming the lower-48 states.  78 Fed. Reg. at 7,868.  

One estimate put the number of wolverines in the lower-48 states at 318, based on 

predicted primary habitat and estimates of current distribution and population 

density.  FWS0030729.  The bulk of these wolverines are in the northern Rocky 

Mountains.  78 Fed. Reg. at 7,868.   

B. Gulo gulo  
 

 Labeled “gulo gulo” in Latin, wolverines are known by many 5.

common names: mountain devil, glutton (“refer[ring] to its mythological voracious 

appetite”), caracajou, quickhatch, gulon, and skunk bear (referring to their marking 
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of the food they kill or claim).  78 Fed. Reg. at 7,866; FWS0022703-04.  Those in 

North America are part of the New World wolverine subspecies, Gulo gulo luscus.  

78 Fed. Reg. at 7,866. 

 The wolverine’s appearance is rather like a small bear, with a broad 6.

and rounded head, small eyes, and short rounded ears.  FWS0022703.  Males 

typically weigh between 22 and 40 pounds, and females between 15 and 29.  

FWS0016653.  The wolverine’s coat is typically a rich, glossy dark brown, with 

two pale buff stripes sweeping from the nape of the neck to the base of its long 

bushy tail.  FWS0022703.  Each foot has five toes with curved, semi-retractile 

claws used for climbing and digging.  78 Fed. Reg. at 7,866.  The wolverine’s 

“large feet are a morphological adaptation that allows it to travel easily over deep 

snow, and the species is distributed in circumpolar fashion across the tundra, 

boreal, and montane biomes.”  FWS0030553.  Its strong skull and teeth, along with 

its robust musculature of the head, neck and shoulders, allow the wolverine to feed 

on frozen flesh and bone.  FWS0022703.  The wolverine’s “large front feet, frost 

resistant fur, powerful jaws for eating frozen meat, foot-load, threshold of 

thermoneutrality all indicate that they are adapted to a deep-snow, cold 

environment.”  FWS0014979; see also FWS0022703 (Banci, et al. (1994)) 

(describing the same).   
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 The wolverine’s strength and tenacity are legendary.  FWS0022704.  7.

Reports describe this powerful carnivore carrying away moose carcasses, 

destroying steel traps, and driving bears away from their kills.  Id.  Wolverines are 

opportunistic when it comes to food, with a diet that, depending on region, consists 

of caribou, moose, mountain goats, sheep, marmots, ground squirrels, voles, hares 

lemmings, porcupines, birds, bird eggs, insect larvae, amphibians, and berries.  

FWS0030638.  While they generally scavenge on adult ungulates, in some areas, 

they may predate on them; wolverine predation may be a significant source of 

mortality for the newborn young of caribou, moose, mountain goats, elk, and 

mountain sheep in some areas.  Id.  During winter, wolverines have a greater ease 

of predation because of deep snow conditions, weakened ungulates, avalanches 

and starvation.  Id. 

 Wolverines live at naturally low densities and require large home 8.

ranges to access sufficient food to sustain themselves throughout the year, with the 

size of those ranges varying by habitat and food conditions, age, and gender.  78 

Fed. Reg. at 7,867.  Home ranges of studied wolverines in Idaho averaged 

approximately 1,522 square kilometers for adult males and 384 square kilometers 

for adult females.  Id.  In Glacier National Park, adult males had home ranges of 

496 square kilometers, while females occupied ranges averaging 141 square 

kilometers.  Id. 
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 Wolverines in the lower-48 states exist as a “metapopulation,” 9.

meaning “a population composed of a network of semi-isolated subpopulations, 

each occupying a suitable patch of habitat in a landscape of otherwise unsuitable 

habitat.”  Id. at 7,867; see also 85 Fed. Reg. 64,629.  While some of these 

subpopulations occupy mountainous “habitat islands” that are relatively large, such 

as Glacier and Yellowstone national parks and surrounding public lands, others are 

small and isolated, such as the mountain ranges of southwest Montana.  78 Fed. 

Reg. at 7,876.  Some small subpopulations consist of “less than ten individuals.”  

Id. at 7,867.  “These subpopulations are essentially family groups, which require 

connectivity with other groups for genetic and possibly demographic enrichment.”  

Id. at 7,876. 

 Within these habitat islands, “energetic constraints due to low food 10.

availability” impact female wolverines such that “actual rates of successful 

reproduction in wolverines are among the lowest known for mammals.”  Id. at 

7,866.  Mating pairs are in close proximity to each other for periods of only 2-3 

days, with the mating season peaking in June.  LIT-01547.  By age 3, nearly all 

female wolverines become pregnant each year but energetic constraints, caused by 

low food availability, cause them to lose these pregnancies in about half the cases 

each year.  FWS0030618; FWS0030639.  Wolverines are delayed implanters, so 

although mating occurs during spring or summer, active gestation does not begin  
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until between November and March.  FWS0041889-90; FWS0030636-37.  Cubs 

are typically born in February and March, the middle of winter, at elevations with 

deep snow and use dens into spring.  FWS0030637; FWS0014979.   

C. Dependence On Snow   
 

 Female wolverine denning needs are highly specific.  78 Fed. Reg. at 11.

7,866-67.  In its 2013 Proposed Rule, the Service recognized that  

Female wolverines use natal (birthing) dens that are excavated in snow.  
Persistent, stable snow greater than … 5 feet … deep appears to be a 
requirement for natal denning, because it provides security for offspring and 
buffers cold winter temperatures.  …  Offspring are born from mid-February 
through March and the dens are typically used through late April or early 
May. 
 

Id. (citations omitted).   

 Several studies document wolverine’s denning behavior and its 12.

correlation with snow.  For example, one study, Magoun, et al. (1998), evaluated 

the characteristics of wolverine reproductive den sites in Alaska and Idaho.  

FWS0036022.  The authors noted that dens in Alaska were usually long, complex 

snow tunnels with no associated trees or boulders.  Id.  Dens in Idaho were always 

associated with fallen trees or boulders that were covered with at least one meter of 

snow.  Id.    

 Another study, Aubry, et al. (2007), studied wolverine distribution 13.

and broad-scale habitat relations in the contiguous United States.  FWS0022306.  

The authors compiled 901 verifiable or documented records of wolverine 
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occurrence in the contiguous United States from 1801 to 2005.  FWS0022308.  

The authors studied the potential relationship between wolverines and alpine 

vegetation, cold temperatures, and spring snow cover.  FWS0022306.   

44.  Aubry, et al. (2007) concluded that the single habitat layer that “fully 

accounted for historical distribution patterns [of wolverine] was spring snow 

cover.”  FWS0022306.  The authors noted that all “historical wolverine records in 

the western United States . . . were located in areas with a measurable probability 

of snow cover persisting through the wolverine denning period during the last 40 

years.”  FWS0022311.  The authors found a “strong record of wolverine 

occurrence historically in all portions of the contiguous United States where snow 

cover typically persists through the spring denning period.”  Id.   

 Aubry, et al. (2007) also confirmed that snow is generally regarded as 14.

an important component of the wolverine’s habitat requirements, noting that 

“virtually all reported wolverine reproductive dens (sites where kits are born and 

raised prior to weaning) are relatively long, complex snow tunnels that may or may 

not be associated with large structures, such as fallen trees or boulders.”  

FWS0022312.  The study also found that wolverines are well adapted for life in 

“snowy environments” and that use of snow for denning “may aid in kit survival 

by providing thermal benefits, protection from predators, or proximity to high-

quality rearing habitat.”  FWS0022313.  For this reason, the authors noted that if  
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persistence of wolverine populations is linked to the availability of relatively deep 

snow for denning, “insufficient snow cover during the denning period could play 

an important role in limiting their distribution.”  Id.   A “reasonable explanation” 

for wolverines’ dependence on deep snow “is that kits need security from predators 

that … snow tunnels provide.”  Endangered and Threatened Wildlife and Plants; 

Threatened Status for the Distinct Population Segment of the North American 

Wolverine Occurring in the Contiguous United States; Establishment of a 

Nonessential Experimental Population of the North American Wolverine in 

Colorado, Wyoming, and New Mexico, 79 Fed. Reg. 47,522, 47,528 (Aug. 13, 

2014).   

 A study authored by Schwartz, et al. (2009) found that wolverine have 15.

a large preference for dispersing within areas characterized by persistent spring 

snow and that successful wolverine dispersal paths typically “followed areas 

characterized by spring snow cover.”  FWS0038708.  Schwartz, et al. (2009) 

concluded that areas of persistent spring snow, which are correlated with denning 

locations and year-round movement, are also correlated “with gene flow.”  

FWS0038716.  

1. The Copeland, et al. (2010) Study   
 

 A foundational scientific study, Copeland, et al. (2010), found that 16.

97.9 percent of 562 verified wolverine reproductive dens in North America and  
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Europe fell within an area at northern latitudes determined by satellite images to 

hold snow coverage until at least May 15 in at least 1 of 7 years.  See 

FWS0025988-89.  The purpose of the Copeland, et al. (2010) study was to develop 

a picture of wolverine distribution that instead of being based on field 

observation—a difficult task for this reclusive species—was based on using 

“climatic conditions as explanatory variables for reproductive den site selection 

and year-round habitat use.”  FWS0025994.  To that end, the study proposed a 

fundamental geographic distribution of wolverine based on the hypothesis that the 

occurrence of wolverines “is constrained by their obligate association with 

persistent spring snow cover for successful reproductive denning and by an upper 

limit of thermoneutrality.”  FWS0025983.   

 In order to investigate this hypothesis, the study compared and 17.

correlated two data layers and configured the first to, in the end, match the second 

layer as closely as possible.  FWS0025983.  The first layer in the study described 

areas in the northern hemisphere with spring snow cover between April 24 and 

May 15 during a seven-year period, from 2000-2006.  FWS0025984-85.  Nowhere 

in Copeland (2010) do the authors state or suggest that wolverines require spring 

snow coverage until May 15.  Id.  The authors chose this period from April 24 to 

May 15 because it encompasses the end of the wolverine’s reproductive denning 

period, FWS0025983, and generally “corresponds to the period of wolverine den  
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abandonment,” FWS0025985.  For the spring snow layer, the study used satellite 

imagery with a 500-meter resolution (meaning each constituent pixel in a given 

image measured 500 meters on a side and one-half square kilometer in area) and 

classified all pixels into four cover classes: snow, bare ground, cloud, and night.  

FWS0025984-85.  Generating cloud and night free images required compositing 

21 consecutive daily images from April 24 to May 15 and reduced the total number 

of cloud or night pixels during this period to less than 3 percent for all images.  

FWS0025985.  To separate areas where snow persisted through May 15 and avoid 

confusion with late ephemeral snow, the authors took a conservative approach and 

coded each pixel as “bare ground’ if, during the 21-day period, the pixel was 

classified as bare ground anytime.  Id.  The authors then summed up all the annual 

snow layers for the seven-year period to create a coverage that depicted the number 

of years out of seven that each pixel was classified with snow.  Id.  This analysis 

yielded the following map: 
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Source: FWS0025985.  
 

 The second data layer in Copeland (2010) served as a ground-truthing 18.

function designed to determine whether the snow layer (described above) 

correlates with wolverine distribution generally and more importantly reproductive 

den sites in the northern hemisphere.  FWS0025985-86.  The authors developed 

this layer by mapping 562 wolverine reproductive den sites representing all 

verified dens in North America at the time, as well as dens in Finland, Norway, 

and Sweden where robust den monitoring data was available.  FWS0025988,  
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FWS0025985.  The purpose of this second layer was to assess its fit with the first 

layer.  FWS0025985. 

 The results from comparing and correlating the two data layers in 19.

Copeland (2010) were impressive:  demonstrating that roughly 97.9 percent (550 

of the 562 den sites) occurred within the snow layer, i.e., within pixels that were 

snow-covered in at least one of seven years.  FWS0025988-89.  Most of the den 

sites (69 percent in North America, for example) were located in areas that were 

snow-covered for six or seven years during the seven-year period.  FWS025989. 

Source: FWS0025986. 
 

 When individual denning sites were investigated, even the few dens 20.

located outside the geographic area of typical spring snow coverage “were located  
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at sites containing adequate snow cover for establishing a reproductive den.”  

FWS0025992.  According to the lead scientist who conducted this study, Jeffrey 

Copeland, “every den [in the contiguous United States] that has ever been verified 

has been associated with snow,”  PI-000506, and “[o]f the 562 dens identified by 

Copeland et al. (2010) to our knowledge, all were snow dens, including the 12 that 

were not associated with [areas] identified as being persistently snow covered 

through May 15,”  PI-100952.  The 12 dens that fell outside the snow layer 

included two dens located in Norway, one in Sweden, eight dens in Finland, and 

one den in Ontario, Canada.  FWS0025989. 

 The 12 dens that fell outside the snow layer were likely due to a 21.

variety of causes but primarily the timber overstory that caused the satellite 

imagery to classify the pixels as non-snow.  Id.; PI-100949.  The study’s author 

noted that “virtually all wolverine reproductive dens . . . considered occurred 

within the spring snow coverage [layer]” and those “that fell outside occurred on 

the periphery of the wolverine’s current range.”  FWS0025990.  Each of the 12 

dens that did fall outside the snow layer was subsequently investigated and 

“determined to be snow dens” that occurred in “areas where snow cover was 

insufficient to classify 500 meter x 500 meter areas as persistently snow-covered 

through 15 May.”  FWS0025989.  The author of the study further explained that 

the wolverine den located in Ontario, Canada (outside the spring snow layer)  
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represented a population at the extreme southern extent of the wolverine’s range in 

Ontario and the den’s presence outside the spring snow layer “probably reflects 

accelerated spring snow melt characteristic of a topographically flat landscape.”  

FWS0025992.  The study also explained that, although there may be areas 

classified as snow-free at the southern extent of the spring snow layer (at the 500 

meter resolution), these areas still contain enough drifted snow for reproductive 

dens.  Id.  Nonetheless, the Copeland, et al. (2010) study concluded that “there is 

no evidence of wolverine populations occurring in areas far removed from those 

with persistent spring snow cover, either currently or historically.”  FWS0025992.  

 Ultimately, the Copeland, et al. (2010) study concluded that there is a 22.

“strong concordance of wolverine den sites with spring snow coverage [which] 

clearly reflects an obligatory relationship with snow cover for reproductive dens,”  

FWS0025994, and that “denning requirements of the wolverine primarily 

determine the limits of its circumboreal range,” id.  

2. Additional Evidence of the Wolverine’s Dependence on Snow 
 

 Other studies confirm Copeland’s key findings.  A study authored by 23.

Schwartz, et al. (2007), showed that wolverines that occupied California’s Sierra 

Nevada mountains were geographically isolated from other subpopulations in the 

contiguous United States and were restricted to a geographically isolated area of 

persistent spring snow.  LIT-03159.  This study also supports the wolverine habitat  
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relationships proposed by Aubry, et al. (2007) at the southern extent of the 

wolverine’s range in North America.  LIT-03159-60.  “Thus, areas without deep 

snow cover during the wolverine’s spring denning period are likely to be in danger 

of losing extant wolverine populations.”  LIT-03160.  

 A study authored by Webb, et al. (2016), observed the relationship 24.

between trapping and snow cover.  FWS0044398-407.  The Webb, et al. (2016) 

study made several findings that support the wolverine’s obligate relationship with 

deep, spring snow.  First, the study documented an “overall positive trend towards 

finding wolverine harvests more frequently in areas with a greater expectation of 

spring snow cover,” but noted that the absolute differences were not always large.  

FWS0044403.  The study observed that traplines in which a female wolverine was 

caught had higher amounts of spring snow cover compared to traplines where 

females had never been harvested.  FWS0044402.  Where wolverines had been 

harvested for greater than 2 years, traplines “had double the amount of spring snow 

cover.”  FWS0044403.  The authors also detected female wolverines on run poles 

in areas that would likely be predominantly snow-covered at the end of the denning 

season in mid-May.  FWS0044404. 

 Like the Copeland, et al. (2010) study, the Webb, et al. (2016) study 25.

also recognized the danger of comparing populations of Canadian wolverines 

occupying boreal forests with lower-48 wolverines occupying immensely different  
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habitat.  FWS0044398-407.  Specifically, the Webb, et al. (2016) study observed 

that in dry but cold climates where snow is more limited—like northern Alberta—

temperature may play a more important role in characterizing the distribution of 

wolverines and restricting the wolverine’s niche to cooler environments where 

wolverines have the competitive edge.  FWS0044405.   

 The study detected female wolverines in northern Alberta’s boreal 26.

forest region in areas with no spring snow cover (and thus outside Copeland, et al. 

(2010)’s snow model).  FWS0044404.  The authors noted that wolverines in 

northern Alberta’s northern boreal forest demonstrated a “different pattern of 

association with spring snow cover” than expected, and that wolverines in northern 

Alberta’s boreal forest “appear to be an anomaly, occurring in a relatively flat, less 

snowy, less rocky landscape compared to other study sites.”  Id.  And, the study 

revealed that, in contrast to northern Alberta’s boreal forest region, all female 

wolverine locations in southern Alberta’s Rocky Mountain region fell within 

Copeland, et al. (2010)’s spring snow model.  FWS0044400.  The study further 

observed that female wolverines “found in the Rocky Mountains were located in 

townships with high amounts of spring snow cover” which is different from 

wolverine distribution in Alberta’s northern boreal forests.  FWS0044404.  Based 

on these notable differences between the populations, the study recommended that 

data from the two separate regions (southern Alberta’s Rocky Mountains and  
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northern Alberta’s boreal forest region) be viewed separately when drawing 

conclusions.  Id.   The study also concluded that the distribution of wolverines 

globally is likely related to climate variables, such as snow and temperature, and 

that wolverines may have developed a local adaptation in northern Alberta’s boreal 

forest region based on available habitat type and resource availability, 

FWS0044405, and that further research is needed to document “the mechanism 

behind why wolverines require snow in spring,” FWS0044406. 

 The Webb, et al. (2016) study also addressed other matters, but with 27.

limited data.  For example, in the Webb, et al. (2016) study, the authors stated that 

wolverines are adaptable and may not need deep snowpack in order to successfully 

reproduce, FWS0044405, but the study made no attempt to actually document 

snow depth at any wolverine den sites (or even document the wolverine den sites 

themselves) in Alberta.  FWS0044399-401.  Instead, the study examined only 

where wolverines were harvested throughout Alberta and where wolverines were 

documented at baited camera sites.  Id.   From that data, the study assumed that the 

presence of a female wolverine at a bait camera station or in a harvest report in 

areas of shallow snow could be used to extrapolate the conditions or depth of the 

snow where she denned.  FWS0044404.  Similarly, the Webb, et al. (2016) study 

relied almost exclusively (aside from bait camera stations) on how wolverine 

presence reported by trappers related to Copeland, et al. (2010)’s) snow model 
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without acknowledging the potential influence of dense tree cover on the model 

output.  Id.  

Source: FWS0044400. 
 

 Another study, authored by Aubry, et al. (2016) offers support that the 28.

Copeland, et al. (2010) study reliably predicted wolverine distribution.  

FWS22320-76.  The Aubry, et al. (2016) study summarizes wolverine distribution 

and ecology in the North Cascades.  FWS0022320.  The authors gathered 2,400  
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high-quality satellite locations (red dots) obtained from 11 wolverines that were 

monitored from 2008 through 2015 in the North Cascades and overlaid those 

locations on a map of persistent spring snow cover developed by Copeland, et al. 

(2010) and representing potential wolverine habitat in the area.  FWS022362.  

Copeland, et al. (2010)’s snow model was a near perfect fit with the wolverine 

locations obtained.  Id. 
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Source: FWS0022362. 

 A study authored by Pozzanghera, et al. (2016) likewise supported a 29.

key finding in the Copeland, et al. (2010) study, finding that snow depth and snow 

compaction were the “best predictors” of occupancy for a number of carnivores 

and most significantly for wolverine.  FWS0048806.  The study evaluated the 

variable effects of snow conditions in Alaska across the boreal mesocarnivore 
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species, including wolverine.  FWS048806.  The Pozzanghera, et al. (2016) study 

also acknowledged that wolverines are known to require persistent spring snow for 

denning, which may explain their occurrence in deep snow areas throughout the 

winter leading up to the denning period.  FWS048812.   

Source: FWS0048810. 
 

 Scientific evidence from the northern Rockies also indicates that not 30.

all snowy habitat within a female’s home range will suffice to meet the wolverine’s 

specific needs for reproductive denning; Inman, et al. (2013) found that 

“[m]aternal sites” for wolverines “occurred in areas of higher quality habitat 

suggesting potential utility in distinguishing among patches more or less suitable 

for reproduction.”  FWS0030730.  Inman, et al. (2013) suggested that some entire 

mountain ranges in the western United States may contain insufficient “high-

quality maternal habitat” to support wolverine reproduction.  Id.   
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 A study authored by Mowat, et al. (2019), further “supports the 31.

hypothesis of Copeland, et al. (2010) that the distribution of wolverines is related 

to the probability that an area has complete snow cover during the late denning 

period.”  FWS0048781.  The Mowat, et al. (2019) study examined 126 wolverines 

in southeastern British Columbia and southwestern Alberta over the course of six 

winters from December 2010 to April 2016.  FWS0048773.  The study revealed a 

negative relationship with roads and a “positive relationship between wolverine 

abundance and spring snow cover.”  FWS0048781.  Moreover, the Mowat, et al. 

(2019) study noted that the circumpolar distribution of known wolverine den sites 

was related to spring snow in a multi-continent scale analysis (citing Copeland, et 

al. (2010)) and that “other studies have examined the relationship between spring 

snow and habitat selection and most find some positive relationship . . . and these 

relationships appear to be stronger in more topographically complex 

environments.”  Id. (citing Copeland, et al. (2010), Heim, et al. (2017), Kortello, et 

al. (2019), and Webb, et al. (2016)).   

 Mowat, et al. (2019) further observed that its findings “demonstrate 32.

that spring snow is related to density in montane environments, which suggests a 

functional relationship with wolverine ecology.”  Id.  The authors listed several 

reasons that have been posited for this relationship (including the need or 

preference for snow to cover dens, need for snow to preserve cached meat, or a  
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preference for snowier areas) but acknowledged the study’s inability to 

“unequivocally test” these hypotheses.  Id.  The authors noted, however, that 

“females selected for snow more strongly than males . . . which supports the 

denning hypothesis.”  Id.  The authors note further that this stronger relationship 

with snow could simply be a function of the females’ smaller range and that more 

study is required.  Id.  

Source: FWS0048778. 
 

 A recent study, authored by Lukacs, et al. (2020), published the 33.

results of a 2016 and 2017 winter survey using DNA stations and cameras of 
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wolverine distribution across four western states: Idaho, Montana, Washington, 

and Wyoming.  FWS0035586.  The authors noted that they identified only 26 

unique females and 24 unique males (50 individuals total) across the four-state 

region during the winters of 2016 and 2017.  FWS0035591.  The wolverine 

detections made during the 2016 and 2017 survey effort occurred within Copeland, 

et al. (2010)’s spring snow cover model.  FWS0035586. 

 
Source: FWS0035591.  

 Even apart from denning needs, the wolverine is a habitat specialist, 34.

and is “strongly associated with a very specific and narrow set of habitat  
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conditions.”  PI-013935.  Wolverine habitat can be defined by those areas 

characterized by deep, persistent snow, though year-round snow is not required.  

FWS0030574; FWS0030601.  While the biological reason or reasons that 

wolverines dwell only in areas with deep, persistent snow is not known with 

certainty, wolverines have clear snow adaptations, PI-001252, and deep snow 

appears to be an obligate habitat feature for this species.  PI-057027.  A 

physiological requirement for cold temperatures may be a contributing factor to 

wolverines’ presence at high elevations.  FWS0030640; FWS0030719; 

FWS0025992-93.  Copeland, et al. (2010) concluded that areas of persistent spring 

snow coverage represent a “bioclimatic envelope” for the wolverine, meaning a 

model that “relate[s] range limits to sets of climatic conditions within which a 

species can survive and reproduce.”  FWS0025984.  That is, persistent spring snow 

coverage is “an approximation of underlying bioclimatic requirements” for the 

wolverine, FWS0025994, which likely include deep snow, because persistent 

spring snow is “highly correlated” with snow depth.  FWS0036547.  “There is no 

evidence that wolverines occupy or are expanding into lower elevation zones in the 

western U.S. with discontinuous snow cover.”  PI-001254. 

 One study, authored by Kortello et al. (2019), evaluated various 35.

mechanisms influencing the winter distribution of wolverines in the southern 

mountains of British Columbia.  FWS0048582.  The authors documented a number  

	  



	 50	

of influences on wolverine distribution, including protected areas without 

disturbance and low forest road density, food availability, and Copeland, et al. 

(2010)’s spring snow model.  Id.  The authors noted that spring snow did influence 

wolverine distribution but not as well as other factors.  FWS0048589.  But the 

authors found that spring snow does appear as an important factor in female 

wolverine occurrence so the authors’ findings “do not reject the hypothesis that 

wolverine occurrence is constrained by an obligate association with persistent 

spring snow [as found in Aubry, et al. (2007) and Copeland, et al. (2010)].”  

FWS0048589.   

II. THREATS TO THE WOLVERINE 
 
A. Small Population and Genetic Deterioration 

 
 Wolverines in the contiguous United States are thought to be derived 36.

from a “recent” recolonization event from Canada in the early 1900s, since the 

1930s, after they were likely extirpated from the area.  78 Fed. Reg. at 7,884, 

7,885.  Zigouris, et al. (2013) evaluated patterns in wolverine DNA and also 

concluded that the species likely originated from a single refugium in Beringia that 

extended itself into a larger, North American population that extended from Alaska 

through western Canada and into the western contiguous United States.  

FWS0046812; see also FWS0048802 (describing paper).  Zigouris, et al. (2013) 

found the greatest haplotype diversity in northwest Canada and Alaska and the  
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lowest diversity in the contiguous United States (which was a small subset of the 

haplotypes found in Canada).  Id.  A study authored by McKelvey, et al. (2014) 

analyzed additional data from wolverine specimens in the contiguous United States 

and Canada and determined that, collectively, these data indicate that wolverines in 

the contiguous United States were likely extirpated by the early 20th century and 

modern populations are likely immigrants from Canada.  FWS0036550.  

Wolverines in the contiguous United States therefore have reduced genetic 

diversity relative to the Canadian population as a result of founder effects or 

inbreeding.  78 Fed. Reg. at 7,885.   
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Source: FWS0046817.  
 

 As discussed supra, the wolverine population in the lower-48 states is 37.

estimated to number only around 300 animals with the majority in the northern 

Rocky Mountains.  Further, a substantial number of these individuals are not 

breeders or are unsuccessful breeders (i.e., part of the census but not effective 

population).  78 Fed. Reg. at 7,884; see also FWS0030729 (Inman, et al. (2013) 

estimating the population to be roughly 318 individuals); 85 Fed. Reg. at 64,634.   
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 Accordingly, the “effective population size”—a biological term 38.

indicating the portion of the population that actually breeds and contributes genetic 

material to sustaining the species—averages only 35 in the northern Rockies, 

which is considered the most genetically robust of the existing subpopulations, but 

is, nonetheless, well below the effective-population requirements for long-term 

viability.  85 Fed. Reg. at 64,639 (citing Schwartz, et al. (2009), FWS0038708).  A 

2016 estimate of the effective population size by the same biologist, Schwartz—

which is based on two different approaches (genetic data and rule of thumb which 

estimates that effectively populations are roughly 10-11 percent of a census size)—

puts the effective population size for wolverines in the contiguous United States at 

35-38.  FWS0013569.  In Schwartz’s opinion, this “suggests vulnerability to the 

species.”  Id.   The U.S. Forest Service’s Rocky Mountain Research Station 

scientists—including Schwartz—have advised that estimates of effective 

population size suggest that wolverines in the U.S. Rocky Mountains are at a level 

where there should be “concern.”  FWS0048363; see also PI-001246; PI-001294. 

 “The smaller the effective population size, the more reproduction in 39.

each is dominated by a few individuals in each generation.”  78 Fed. Reg. at 7,884.  

Effective population is important because it determines rates of loss of genetic 

variation and the rate of inbreeding.  78 Fed. Reg. at 7,884.  “Populations with 

small effective population size show reductions in population growth rates and 



	 54	

increases in extinction probabilities when genetic diversity is low enough to lead to 

inbreeding depression.”  Id.   

 “[F]or short-term (a few generations) maintenance of genetic 40.

diversity, effective population size should not be less than 50.”  79 Fed. Reg. at 

47,542.  This minimum requirement for genetic integrity derives from the 50/500 

rule introduced by Franklin (1980), which suggested that, “in the short term the 

effective population size should not be less than 50 . . . [and] in the long term the 

minimum effective population size should be 500.”  FWS0027546-47.  Allendorf 

and Luikart (2007) described the 50/500 rule as “analogous to a warning light on 

the dashboard of a car.”  LIT-000388. 

 Allendorf and Luikart (2007) determined that while there are many 41.

problems with the use of a simple rule—like the 50/500 rule outlined in Franklin, 

et al. (1980)—such rules provide a “useful guideline” for managing wildlife 

populations.  LIT-00388.  If the effective population of an isolated population is 

less than 50, then “we should be concerned about possible increased probability of 

extinction because of genetic effects.”  Id.  “It is also important to remember that 

50/500 is based only on genetic considerations.  Some populations may face 

substantial risk of extinction because of demographic stochasticity before they are 

likely to be threatened by genetic concerns.”  LIT-00389. 
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 Another study, Frankham, et al. (2014), suggests that Franklin, et al. 42.

(1980)’s “50/500 rule” may be inadequate for preventing inbreeding depression 

over five generations in the wild and proposes a new “100/1000 rule”, i.e., that an 

effective population of at least 100 individuals is required to limit the loss of total 

fitness to less than 10 percent and that at least 1,000 individuals are required to 

retain evolutionary potential for fitness in perpetuity.  FWS0027530.  Frankham, et 

al. (2014) also concluded that “population fragmentation is a serious genetic threat 

to the persistence of populations for many species.”  FWS0027534.   

 For wolverines, there are a number of contributing factors that may 43.

limit the species’ effective population size.  78 Fed. Reg. at 7,884.  High-quality 

home ranges for wolverines—especially in the contiguous United States—are 

limited and individuals occupying these home ranges are better able to reproduce 

such that only the mature males and females that can successfully acquire and 

defend a territory will dominate reproduction.  Id.  There is also a “tendency in 

wolverines for a few males to monopolize the reproduction of several female, 

reducing reproductive opportunities for other males.”  Id.   

 Concern over low effective population size of wolverines in the 44.

contiguous United States was highlighted in Cegelski, et al. (2006).  Id.; 

FWS0024714.  Cegelski, et al. (2006) determined that, without immigration from 

other wolverine populations, at least 400 breeding pairs of wolverines would be 
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necessary to sustain the long-term viability of wolverines in the northern Rocky 

Mountains.  Id.   

 In its 2013 Proposed Rule, the Service concluded that the effective 45.

population size of the remaining wolverine population in the contiguous United 

States is “below what is thought necessary for short-term maintenance of genetic 

diversity.”  78 Fed. Reg. at 7,884.  “Given that wolverine subpopulations in the 

DPS are already so small, and movement between subpopulations so restricted, 

inbreeding has become likely.”  Id. at 7,885 (citing several studies).  The Service’s 

most recent estimates of the number of breeding pairs it recognizes would be 

necessary to sustain the long-term genetic viability of the northern Rocky 

Mountains wolverine population, 300 breeding pairs, 85 Fed. Reg. 64,639, is too 

low to sustain the species as the wolverine population in the entire lower-48 states 

does not amount to sufficient individuals.  78 Fed. Reg. at 7,884 (citing to Inman 

(2010b), “the entire population is likely only 2050 to 300” individuals “with a 

substantial number of these being unsuccessful breeders of nonbreeding 

subadults”). 

 Furthermore, in its previous Proposed Rule findings, the Service has 46.

concluded that “[g]enetic drift has already occurred in subpopulations of the 

contiguous United States: Wolverines here contained 3 of 13 haplotypes found in 

Canadian populations.”  78 Fed. Reg. at 7,884-7,885 (citing Kyle and Strobeck  
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(2001), Cegelski, et al. (2003), Cegelski, et al. (2006), Schwartz, et al. (2007), and 

Schwartz, et al. (2009)); see also FWS0046812 (Zigouris, et al. (2013) 

documenting the same); see also FWS0036550 (McKelvey, et al. (2014) 

documenting the same); FWS0048801 (2016 summary of genetics papers).  The 

Service went on to say that not only has genetic drift occurred “but also some level 

of genetic separation; if these populations were freely interbreeding, they would 

share more haplotypes.”  78 Fed. Reg. at 7,885 (citing Schwartz, et al. (2009)).  

These genetic differences “are the result of loss of genetic diversity, either through 

genetic drift or founder effects.”  Endangered and Threatened Wildlife and Plants; 

12-Month Finding on a Petition to List the North American Wolverine as 

Endangered or Threatened, 75 Fed. Reg. 78,030, 78,042 (Dec. 14, 2010).  Such 

differences were deemed a “conservation concern because it reflects loss of genetic 

diversity through inbreeding.”  Id.  “The haplotypes found in these subpopulations 

were a subset of those in the larger Canadian population, indicating that genetic 

drift had caused a loss of genetic diversity.”  78 Fed. Reg. at 7,885; see also 

FWS0036553 (McKelvey, et al. (2014). 

 The best available scientific information supports the Service’s 2013 47.

Proposed Rule findings related to genetic drift.  A study authored by Schwartz, et 

al. (2007) found that 71 of 73 sampled wolverines in the northern Rocky 

Mountains expressed a single haplotype, indicating both genetic drift and genetic  
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isolation.  Id.; FWS0038704.  This same study determined that wolverines in 

California “were genetically distinct from extant populations, suggesting long-term 

isolation.”  FWS0038698.  Another study determined that the likely “small 

effective size of the Idaho population [of wolverines] has led to rapid genetic drift 

and the current distinctiveness of this population.”  FWS0033588 (Kyle and 

Stroebeck (2002)). 

 A study authored by McKelvey, et al. (2014) evaluated additional 48.

wolverine data from the contiguous United States and Canada and found that 

modern wolverine samples exhibited patterns in the geographic distribution that 

were similar to those reported in Schwartz, et al. (2007).  FWS0036553.  Modern 

wolverine samples in the contiguous United States were dominated by a single 

haplotype—haplotype A (one notable exception were wolverines in Washington’s 

northern Cascade Range where all 18 samples analyzed were haplotype C).  Id.  

One of the “key findings” of McKelvey, et al. (2014) was that the modern samples 

of wolverines in the contiguous United States “exhibited lower haplotype diversity 

and a subset of haplotypes (primarily haplotype A)” found in Canada.  

FWS0048803.  
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Source: FWS0036553. 

 Another study, authored by Pilgrim and Schwartz (2018), tested 208 49.

samples identified as wolverine for mitochondrial DNA haplotype.  FWS0037850.  

The samples were submitted under the auspices of the 2016-2017 Multi-State 

Wolverine Survey.  Id.  The study determined that 163 of the 208 samples had 

sufficient DNA to produce a haplotype.  Id.  From these 163 samples, only two 

haplotypes were identified: 146 samples from the Idaho, Montana, and Wyoming 

matched haplotype A and 17 samples collected in Washington matched haplotype 

C.  Id.  These findings are consistent with the published literature, including 

Cegelski, et al. (2006), Zigouris, et al. (2013), and McKelvey, et al. (2014).  Id.  

These findings were also recently published in Lukacs, et al (2020), which noted  
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that all of the wolverine samples from Montana, Wyoming, and Idaho were 

haplotype A and all the samples from Washington were haplotype C.  

FWS0035591.  

 The reduced number of haplotypes in the contiguous United States 50.

population of wolverines is “likely the result of the fragmented nature of wolverine 

habitat in the United States and is consistent with an emerging pattern of reduced 

genetic variation at the southern edge of the range documented in a suite of boreal 

forest carnivores.”  78 Fed. Reg. at 7,885 (citing Schwartz, et al. (2007)).  To 

mitigate the deleterious effects of low haplotype diversity, the Cegelski, et al. 

(2006) study posited that migration is critical to maintain genetic diversity in 

wolverines in the contiguous United States and that at least two “effective 

migrants” from Canada would be required per generation to maintain genetic 

diversity.  FWS0024726.  The study further suggested that the “demographic 

viability of wolverines in the contiguous U.S. would depend on movement of 

female wolverines into new territory.”  FWS0048804.  

 Yet, the reduced genetic diversity and gene flow for wolverines 51.

coincides with the international boundary with Canada and “indicates that 

individuals are not passing freely between Canadian and U.S. populations.”  75 

Fed. Reg. at 78,041 (citing Schwartz, et al. (2009)).  The best available science 

reveals immigration of wolverines from Canada is not likely to bolster the genetic  
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diversity of wolverines in the United States.  78 Fed. Reg. at 7,885.  For example, 

Schwartz, et al. (2009) determined that there is an “apparent lack of connectivity 

between wolverine populations in Canada and the United States” as demonstrated 

by genetic data.  75 Fed. Reg. at 78,053; FWS0038716.  In 2016, Schwartz noted 

that the small wolverine population in the contiguous United States was likely 

vulnerable and that gene flow from the north is “very limited” and the two 

populations are “becoming isolated.”  FWS0013569. 

 The best available science, including Cegelski, et al. (2006), 52.

Schwartz, et al. (2009), and Schwartz, et al. (2007), also reveal there is likely a 

“distinct break” between the Canadian and contiguous United States populations. 

75 Fed. Reg. at 78,042.  Specifically, Schwartz, et al. (2009) said the disparity 

between haplotypes of wolverines in the contiguous United States and wolverines 

in Canada suggest “marked separation between these samples.”  FWS0038715.  

Schwartz, et al. (2009) also noted that migration and additional gene flow into the 

contiguous United States from Canada “appears minimal.”  FWS0038715. 

Schwartz, et al. (2009) cites Kyle and Strobeck (2002) and Cegelski, et al. (2006) 

in support of this finding.  Id.    

 Kyle and Strobeck (2002) determined that wolverines in Idaho were 53.

likely fragmented from wolverine populations in Canada.  FWS0033588; see also 

FWS0033569 (Kyle and Strobeck (2001), which also documented restricted gene  
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flow and lack of connectivity in the Idaho wolverine population).  Kyle and 

Strobeck (2002) also determined that it was “unclear” if any wolverine gene flow 

was occurring between Wyoming and Canada.  Id.  Kyle and Strobeck (2002) 

concluded that historic persecution and displacement from native habitat in the 

contiguous United States may have resulted in smaller populations, partially 

fragmented from what was once, likely, a panmictic unit (in North America) 

(meaning one in which random mating may occur).  FWS0033589.  

 The lack of connectivity between wolverines in the contiguous United 54.

States and Canada—as determined by the best available science, including 

Schwartz, et al. (2009)—“prevents the influx of genetic material needed to 

maintain or increase the genetic diversity in the contiguous United States.”  75 Fed. 

Reg. at 78,053; see also 78 Fed. Reg. at 7,885 (same).  “The continued loss of 

genetic diversity may lead to inbreeding depression, potentially reducing the 

species’ ability to persist through reduced reproductive output or reduced 

survival.”  Id.; see also 78 Fed. Reg. at 7,885 (same).  The Service previously 

stated that restoring connectivity with Canada “may require international 

cooperation to establish appropriate control of exploitation in the international 

border region.”  75 Fed. Reg. at 78,053. 
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B. Climate Change 
 

 In addition to low effective population size, the best available 55.

scientific information demonstrates that climate change also poses a threat to the 

lower-48 wolverine population.  Because the Service concluded in the 2013 

Proposed Rule that “deep snow maintained through the denning period is required 

for wolverines to successfully live and reproduce,” 78 Fed. Reg. at 7,874-75, it 

predicted that the severe decline in spring snow is expected to “reduc[e] the 

number of wolverines that can be supported by available habitat and reduc[e] the 

ability of wolverines to travel between patches of suitable habitat,” with negative 

consequences for gene flow and genetic viability, id. at 7,877.   

 Several studies support the Service’s 2013 findings related to the 56.

impacts of climate change on the lower-48 wolverine.  One study, Mote, et al. 

(2005), documented significant reductions in spring snow cover throughout some 

portions of the wolverine’s range in the contiguous United States, a pattern that the 

authors noted has been ongoing since the 1950s and it is likely to continue into the 

future.  FWS0037122-23.  
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Source: FWS0022313.  

 Gonzalez, et al. (2008) evaluated wolverine distribution in relation to 57.

snow under three scenarios developed by the Intergovernmental Panel on Climate 

Change (IPCC) for future climate change warming across the contiguous United 

States and Canada.  LIT-01155.  The authors noted that wolverines “require snow 

in late spring for dens for young born in spring.”  LIT-01157.  The authors 

predicted that in the contiguous United States, global warming under the three 

IPCC scenarios could decrease the “area with enough snow for wolverine dens by 

up to 95%” by 2050.  LIT-01155. 



	 65	

 
Source: LIT-01158. 

 

 
Source: LIT-01159. 
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 Brodie and Post (2009) evaluated nonlinear responses of wolverine 58.

populations to declining winter snowpack.  LIT-00611. The authors hypothesized 

that wolverines could be particularly vulnerable to climate change because they 

occur at low densities and have resource limited populations.  Id.  The authors 

explained that wolverines are a “snow-adapted carnivore.”  Id.  Brodie and Post 

(2009) used modeling techniques to simultaneously measure the impact of winter 

snowpack on wolverine dynamics across critical thresholds in snowpack depth and 

two domains of population growth.  LIT-00611. The authors’ models showed “that 

snowpack has strong, nonlinear effects on wolverine population dynamics.”  Id. 

Wolverine harvest “dropped the fastest in areas where snowpack declined most 

rapidly and also where snowpack had the greatest effect on population dynamics.” 

Id.  The authors also noted that “declining snow cover appears to drive trends in 

wolverine population synchrony, with important implications for overall 

persistence. These results illustrate the vulnerability and complex responses of 

predator populations to climate change.”  Id.  

 The Copeland, et al. (2010) study likewise evaluated the probable 59.

impacts of climate changes, noting that because  

the southern regions [of wolverine’s habitat] can be delineated reliably by 
persistent spring snow cover, climate driven reductions in the size and 
connectivity of these areas may signal associated range losses for wolverine. 
Significant reductions in spring snow cover associated with climatic 
warming have already occurred in some portions of the wolverine’s range in 
the contiguous US (Mote, et al. (2005)). If these trends continue, habitat  
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conditions for the wolverine along the southern extent of its circumboreal 
range will likely be diminished through reductions in the size of habitat 
patches and an associated loss of connectivity, leading to a reduction of 
occupied habitat in a significant portion of the species range.  

 
FWS0025994.  Moreover, the study’s authors hypothesized that the wolverine’s 

distribution in the contiguous United States reflected a low tolerance for the 

climate change impact of hotter temperatures.  FWS0025992-93.  The authors 

tested this by comparing the spatial concordance of wolverine summer relocation 

data for 10 studies in North America and Scandinavia to the distribution of average 

August high temperatures. Id.  They found that the “similarity of temperature 

limits that encompass 90% of summer telemetry locations from southern study 

areas and the divergence of those limits from available temperatures . . . suggests 

that high summer temperatures may limit the wolverine’s geographic distribution.”  

FWS0025992. 

1. The McKelvey, et al. (2011) study 
  

 Given the wolverine’s bioclimatic envelope characterized by deep, 60.

persistent and reliable spring snow cover (April 15 to May 14), a scientific study, 

McKelvey et al. (2011), FWS0036534-49, used a combination of scientifically 

accepted global climate models to project the impacts of changing temperature and 

precipitation on the wolverine habitat defined by the scientific literature—

including Copeland, et al. (2010), Aubry, et al. (2007), Schwartz, et al. (2007), and 

Schwartz, et al. (2009); all of these studies documented that wolverine are not 
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“habitat generalists” as previously assumed but a species whose reproduction and 

distribution in the contiguous United States is congruent with areas of persistent 

spring snow, FWS0036534-35.  See 78 Fed. Reg. at 7,874.   

 Building upon these previous scientific studies, the McKelvey, et al. 61.

(2011) study noted that the best available science reveals “persistent spring snow 

cover provided a good fit to current understandings of the wolverine’s 

circumboreal range.”  FWS0036535.  This, the authors explained, is because areas 

with persistent spring snow cover supported reproduction and could also be used to 

predict year-round habitat use, dispersal pathways, and both historical and current 

ranges and there was “no evidence, either currently or historically, that wolverine 

populations can persist in other areas.”  Id.  Like other studies, the McKelvey, et al. 

(2011) study acknowledged that the reasons for this “good fit” are not understood 

with certainty but, whatever the reason, wolverines in the contiguous United States 

“remain within a relatively narrow elevation zone” defined by the “areal extent of 

persistent spring snow.”  Id.   

 The McKelvey, et al. (2011) study went on to predict that “31 percent 62.

of current wolverine habitat in the contiguous United States will be lost due to 

climate warming by … 2045” and “[t]hat loss expands to 63 percent of wolverine 

habitat by … 2085.”  78 Fed Reg. at 7,876 (citing McKelvey, et al. (2011)).  To 

make this prediction, the study relied on snow modeling.  FWS0036535.  Relying  



	 69	

on guidance provided by the IPCC, the study surveyed roughly twenty available 

global climate models (GCMs) and then chose to ensemble-average ten of the 

models to more faithfully reproduce existing patterns of climate change in the 

study area, which included large portions of the western contiguous United States.  

FWS0036535-37.  The authors then chose an emissions scenario to apply to the ten 

models.  Id.  While there are more than forty such scenarios, the authors chose to 

use the four most commonly employed scenarios and from those applied a mid-

range to conservative scenario.  FWS0036535-36.  To translate the coarse global 

climate models to a scale that could estimate snowpack in the study area, the 

authors used the “delta method” to downscale the results of the models to one-

sixteenth of a degree of latitude and longitude using a method that assumes local 

relationships (such as relative shifts in temperature and precipitation associated 

with elevation and weather patterns remain constant).  FWS0036540, 

FWS0036547.  The study utilized a hydrologic model to transform the downscaled 

temperature and precipitation data into a suite of hydrological variables related to 

snow, including snow depth and snow water equivalents.  FWS0036537.  The final 

step involved cross-walking the global climate model outputs to the scale of the 

satellite imagery used in Copeland (2010).  Id.  
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 Source: FWS0036543. 
 

 

Source: FWS0036546. 
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Source: FWS0036541. 

 The McKelvey, et al. (2011) study concluded that, given the predicted 63.

warming trend, “spring snow cover is expected to decline and snow-covered areas 

are expected to become more fragmented and isolated.”  FWS0036545.  As a 

result, the study predicted that wolverine movement would become more difficult 

(or “higher cost”), with decreased denning habitat for wolverine in the contiguous 

United States and likely lead to “fewer successful wolverine dispersals.”  

FWS0036546.  Under one scenario (miroc 3.2), the western contiguous United 

States “heats up rapidly and snowpack is quickly eroded.”  FWS0036548.  The  
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study warned that “[i]f these scenarios are valid, then conservation efforts should 

focus on maintaining wolverine populations in the largest remaining areas of 

contiguous habitat and, to the extent possible, facilitating connectivity among 

habitat patches.”  Id.  Ultimately, the study concluded that the shrinking of 

wolverine habitat in the 21st century in the contiguous United States due to 

continued warming trends “may create many small and isolated populations that 

would be subject to high levels of demographic and genetic stochasticity.”  

FWS0036546. 

 While the study predicted significant losses of areas that will retain 64.

persistent spring snow, it also predicted that some areas will likely persist and will 

be relatively large enough to support “short-term population persistence.”  

FWS036546.  This includes portions of northwestern Montana (including portions 

of Glacier National Park), portions of northern Washington, portions of the Greater 

Yellowstone area, and portion of Colorado (including Rocky Mountain National 

Park).  Id.  The study also noted a handful of areas in the contiguous United States 

that could possibly provide future wolverine habitat but were beyond the scope of 

the analysis, including the southern Sierra Nevada mountains in California.  

FWS0036548. 

 Ultimately, the McKelvey, et al. (2011) study determined that by the 65.

end of this century, continued warming trends will result in increased habitat  
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isolation for wolverines and a decrease in habitat connectivity in the contiguous 

United States.  FWS0036534.  Genetic isolation of wolverines will become 

widespread, id., and continued warming trends will likely “create many small and 

isolated populations that would be subject to high levels of demographic and 

genetic stochasticity,” FWS0036546.   

2. Additional Studies Evaluating Impacts of Climate Change on 
Wolverines 
 

 Although the McKelvey analysis represents the most significant 66.

assessment of climate-change impacts on wolverines in the lower-48 states, the 

Service in its 2013 Proposed Rule concluded that other studies further “support the 

conclusion that climate changes caused by warming are likely to negatively affect 

wolverine habitat.”  78 Fed. Reg. at 7,877.   

 One such study, a 2011 study authored by Peacock, et al., echoed 67.

McKelvey’s findings.  The study evaluated the projected 21st Century climate 

changes in spring snow cover and summer air temperature in present-day 

wolverine habitats within the contiguous United States.  LIT-002801. The authors 

noted that the “importance of spring snow cover for the wolverine has been widely 

recognized.”  Id.  The study’s findings revealed that under medium-low or high 

emissions scenarios “there are likely to be dramatic reductions in spring snow 

cover in present-day wolverine habitats” as well as “a concomitant increase in 

summer-time temperatures, with projected maximum daily August temperatures 
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far above those currently tolerated by the wolverine.”  LIT-02801.  The study 

warned that the wolverine, “with its many adaptations for cold weather and deep 

snowpack, would have great difficulty adapting to such changes.”  LIT-02801.  

This suggests that the “very low numbers of wolverines currently living in the 

contiguous [United States] will likely further decline in response to the 

deterioration of their habitat in coming decades.”  LIT-02801.  

Source: LIT-02808. 
 

 A study authored by Johnston, et al. (2012) supported a similar 68.

conclusion, predicting up to 80 percent of the wolverine’s range would be lost in 

Washington by the end of this century.  LIT-001914.  The study examined the 

potential impacts of climate change over the next century under four warming 

scenarios on eight mammal species, including the wolverine.  LIT-01908.  The 
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authors used two species distribution models to predict the location and extent of 

the current and future range of wolverines based on a suite of environmental and 

geographic variables.  Id.  Both models projected “significant losses in range size 

with the focal area over the next century across all warming scenarios.”  Id.  The 

future range for wolverines in Washington is likely to shrink inward and upward 

rather than shifting to new areas.  Id. 

Source: LIT-01914.  
 

 Yet another study, authored by Inman, et al. (2013), used a resource 69.

selection function to predict habitat suitable for wolverine survival, reproduction 

and dispersal across the western contiguous United States.  FWS0030723.  The 

authors noted that the study’s estimate of primary habitat for wolverines and 

Copeland, et al. (2010)’s spring snow model “matched well, concurring across 

>96% of the western US. This level of agreement derived from different 

approaches, i.e., a global-scale bioclimatic envelope and a regional telemetry-based 
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RSF, suggests that distribution of wolverine habitat is fairly well described.”  

FWS0030730. 

 The Pozzanghera, et al. (2016) study posited that findings 70.

documenting the obligate relationship between wolverines and deep snow “indicate 

[that] altered snow conditions due to climate change may have strong direct effects 

on the distribution of northern mesocarnivores, with divergent effects across 

species.”  FWS0048807. 

 A study authored by Scalzitti, et al. (2016) evaluated climate change 71.

impacts on the roles of temperature and precipitation in western United States 

snowpack variability, FWS0038650, by examining various emissions scenarios 

and using a comparative analysis of 20 models to compare historic averages with 

future projections from 2085 to 2094, FWS0038652.  The authors of the study 

ultimately found that their results “overwhelmingly indicate an enhanced 

vulnerability of the snowpack to temperature variability in a changing climate.”  

FWS0038657.  

 A study authored by Ray, et al. (2017) evaluates the future snow 72.

persistence in two areas of two National Parks in the western contiguous United 

States: Glacier National Park in northern Montana and Rocky Mountain National 

Park in Colorado and adds little to the previous scientific literature.  FWS0038085.  

The goal of the Ray, et al. (2017) study was to provide the Service with a “finer  
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scale assessment” of future snow extent and depth in the two National Parks and 

build on and extend the previous work and findings of Copeland, et al. (2010) and 

McKelvey, et al. (2011).  FWS0038090-91.  Indeed, in the Ray, et al. (2017) study, 

the authors noted that the two sites chosen were identified by Service personnel 

and include a high latitude (relatively), low elevation area within Glacier National 

Park that is currently occupied by wolverine and a lower latitude, high elevation 

area within Rocky Mountain National Park that is currently unoccupied by 

wolverine (but a possible site for future reintroduction).  FWS0038092.   

 
Source: FWS0038181. 
 

 The Ray, et al. (2017) study found that, on average, the Glacier 73.

National Park study area exhibited a 7-44 percent decline in areas with significant 
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snow (≥0.5 meters) on April 15 and a 13-50 percent decline in the snow area by 

May 15 for the scenarios considered.  FWS0038137.  Some models in Ray (2017) 

projected upwards of 57 percent loss in snowpack by 2055 in a region with high-

elevation, deep persistent snowpack.  FWS0038122.  By comparison, the 

McKelvey, et al. (2011) study projected only a 33 percent loss to 2059 for the 

entirety of their study area (and a 63 percent loss out to 2099).  FWS0036534.  

 The Ray, et al. (2017) study also found that, on average, the Rocky 74.

Mountain National Park study area exhibited a change of plus 1 percent to a 

decline of 16 percent in areas with significant snow coverage (<0.5 meters) as 

compared to the 2000-2013 historic average on April 15 and a decline of 6-38 

percent for April 15 for other scenarios considered.  FWS0038150. 
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Source: FWS0038161. 
 

 The Ray, et al. (2017) study’s methods appear tailored to study only 75.

the elevations most likely to retain late spring snowpack into the future.  

FWS0038085-91.  The study evaluated the future temporal and spatial extent of 

snow in the two high-elevation terrains areas through a 30-year period (2041-2070) 

that was centered on 2055.  FWS0038089-90.  The authors claimed the rationale 

for choosing that shorter time frame, as compared to other studies, including 

McKelvey, et al. (2011), was because they were instructed to do so by the Service, 

not because of uncertainty in the models or predictions.  FWS0038098.  Despite  
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the authors’ claims that calculations for a later period using climate models 

(roughly 2100) could “easily be made,” the study noted that such calculations were 

beyond the scope of the project and were omitted due to “time and computational 

constraints” given the project budget.  Id.   

 Other flaws in the methodology further undermine the study’s 76.

findings.  For example, the authors used 2000-2013 as the historic average or 

baseline condition, FWS0038087, despite the Service’s acknowledgement that 

such an average was problematic because 2012 was the hottest year ever recorded 

and 13 of the 14 hottest years occurred during this “historic” period, FWS0009766.  

By using this historic average, the Service noted that the authors were 

misrepresenting what was occurring on the ground.  Id.  Moreover, the study’s 

authors failed to use actual snow depth values and, instead, extrapolated snow 

depth from snow water equivalents.  FWS0038087.   Further, despite biologists 

who worked on wolverine research in Glacier National Park noting that 0.5 meters 

(roughly 19.6 inches) is not deep and is insufficient for wolverine denning, 

FWS0009766, the Ray, et al. (2016) authors used a snow depth of ≥0.5 meters, 

which the authors deemed “significant snow,” to delineate areas with persistent 

spring snow, FWS0038141; FWS0038137.  The issue with this methodology is 

illustrated by examining the snowpack at active wolverine den sites in Glacier, 

which averaged 2.6 meters in depth at the end of April and into early May.  Id.  A 
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 change from 2.6 meters to 0.5 meters in depth at a den site would still be classified 

as “snow cover” by the Ray, et al. (2017) authors despite this shift representing a 

substantial change with respect to observed wolverine denning, as it would impact 

all dens in Glacier.  FWS0009766.  

 The Ray, et al. (2017) study’s results also cannot be extrapolated to 77.

actual wolverine denning in Glacier National Park.   In the study, the authors 

assessed the changes in snow persistence by elevation.  FWS0038085.  The vast 

majority of wolverine dens in Glacier National Park fall within the 1,800 to 2,000 

meter elevation band.  FWS0038085 (note 2).  Of the three dens that fall outside, 

two are above the band (roughly 2,100 meters and 2,250 meters) and one below the 

band (roughly 1,500 meters).  FWS0038181.  No wolverine dens are located above 

2,300 meters in Glacier National Park.  Id.   Despite the Ray, et al. (2017) study 

acknowledging the elevation band for wolverine denning in Glacier National Park, 

the study reports and averages results above and below the band.  FWS0038085 

(note 2). 

 Setting aside the issues related to the Ray, et al. study’s methodology, 78.

other findings of the study are largely consistent with, or otherwise do not 

undermine, the findings in McKelvey, et al. (2011) with respect to snow 

persistence in the two study areas.  FWS0038161.  For example, both studies 

predicted persistent spring snow would remain in the two areas included in the  
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Ray, et al. (2017) study: Glacier National Park and Rock Mountain National Park.  

Id.   The authors of Ray, et al. (2017) explain that, as in the McKelvey, et al. 

(2011) study, snow cover persists in the Glacier and Rocky Mountain study areas.  

FWS0038089.  And, the greatest losses of snow cover projected to occur in the 

McKelvey, et al. (2011) study include lower elevation areas in the contiguous 

United States that were not included and analyzed in the Ray, et al. (2017) study.  

Id.   Indeed, the Ray, et al. (2017) study noted that its finding related to the two 

study areas in Glacier and Rocky Mountain National Parks cannot be extrapolated 

to lower elevation areas examined in the McKelvey, et al. (2011) study, including 

the Central Rockies (below 1,000 meters elevation) or to high elevation areas in 

the Cascades where the maritime climate is very different.  FWS0038089.  Instead, 

the authors of the Ray, et al. (2017) study warned that the study’s results may be 

generalized only to the two study areas or other high mountain ranges that lie 

between the two study areas.  Id.  Ultimately, while the authors of the Ray, et al. 

(2017) study noted that it is difficult to compare the study’s findings to the 

McKelvey, et al. (2011) study due to differences in methods and focus, the 

“qualitative picture remains—projected warming has a larger effect on lower 

elevations whereas projected precipitation changes may dominate the Springtime 

snowpack in the high country.”  FWS0038089. 
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 Consistent with McKelvey, et al. (2011)’s predictions, a study 79.

authored by Fyfe, et al. (2017) projects large, near-term snowpack loss over the 

western United States.  FWS0048313.  According to the authors’ observations and 

re-analyses, between the 1980s and 2000s there was a 10-20 percent loss in the 

annual maximum amount of water contained in the region’s snowpack.  

FWS0048313.  The authors state “a further loss of up to 60% is projected within 

the next 30 years.”  Id.   

 A study authored by Heim, et al. (2017) found that wolverine 80.

population declines and range shifts would “likely result from climate change and 

landscape change operating in tandem.”  FWS0028605.  That study evaluated the 

cumulative effects of climate change and landscape changes on wolverines in the 

Canadian Rockies.  FWS0028605.  The authors of the study noted that wolverine 

distribution was best explained by a number of factors, including the presence of 

persistent spring snow, natural landscape features, the presence of mesocarnivores 

and distance from major highways and road networks.  FWS0028612-13.   

 Another study, authored by Wobus, et al. (2017), predicts significant 81.

climate change impacts to skiing and snowmobiling in the contiguous United 

States.  FWS0007713.  According to this study, virtually all locations in the 

contiguous United States are expected to see significant reductions in winter  
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recreation opportunities, exceeding 50 percent by 2050 and 80 percent by 2090.  

Id.    

 A study authored by Marshall, et al. (2019) notes that climate change 82.

in the western contiguous United States will reduce snowpack accumulation and 

result in earlier snowmelt timing, with important consequences for water resources 

and ecosystems.  FWS0012940.  The authors also found “that consecutive years 

with very low or early snowpack will become much more frequent.”  Id.  The 

authors assess changes in snowpack out to 2079.  FWS0012942. 

C. Trapping and Other Human Disturbance 
 

 Human activities at a smaller scale than climate change also impact 83.

wolverines.  78 Fed. Reg. at 7,885.  This is because, as a number of peer-reviewed 

papers document, the absence of human presence is one of the key attributes of 

wolverine habitat.  See LIT-01399 (Hornocker and Hash (1981)); LIT-00497 

(Banci, et al. (1994)); LIT-02042 (Landa, et al. (1998)); LIT-03114 (Rowland, et 

al. (2003)); LIT-00770 (Copeland, et al. (1996)); LIT-01989 (Krebs, et al. (2007); 

and LIT-02529 (May, et al. (2006)).   

1. Trapping  
 

 One such activity is recreational trapping: Wolverines are incidentally 84.

captured in traps set for other species—sometimes sustaining mortal injuries—in 

Montana, Idaho, and Wyoming.  79 Fed. Reg. at 47,540.  Indeed, wolverines were 
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 likely extirpated from large portions of the western contiguous United States due 

to human activities, including trapping.  FWS0022314-15.  “Early settlers and 

trappers generally viewed wolverines as vermin because they raided trap-lines, 

stole food from cabins, and ruined remaining food and belongings with musk and 

urine . . .”  FWS0022315.  As a result, wolverines were “often killed when the 

opportunity arose, and some trappers intentionally poisoned them to prevent 

destruction of more valuable furbearers.”  Id.  

 In the 2013 Proposed Rule, the Service concluded that “[a] thorough 85.

reading of the best science clearly demonstrates that wolverines are susceptible to 

additive mortality from harvest given the species’ low density, low fecundity, and 

ease of trap-capture due to their proclivity to feed on carrion baits during winter.”  

79 Fed. Reg. at 47,539; see also PI-001254 (Squires comment).  The Service 

concluded “that trapped populations likely live at densities that are lower than 

carrying capacity, and may need to be reinforced by recruits from untrapped 

populations to maintain population viability and persistence.”  78 Fed. Reg. at 

7,880; see also FWS0022315 (wolverine populations with “high levels of human-

caused mortality cannot be sustained without immigration from neighboring 

refugia”).  

 Wolverines are “especially vulnerable” to trapping due to their habit 86.

of ranging widely in search of carrion which brings them into contact with baits  



	 86	

and traps.  78 Fed. Reg. at 7,880; see also FWS0022315 (Aubry, et al. (2007)); 

FWS0001414 (Hornocker and Hash (1981)).  Wolverines are routinely caught and 

killed in traps set for other species.  78 Fed. Reg. at 7,881.  “Females with newborn 

young are limited in their ranging and foraging and are especially vulnerable to 

easily obtained trap baits.”  LIT-01414 (Hornocker and Hash (1981)).  In one 

study, many of the wolverines captured and marked for study “were missing one or 

more toes and many had broken teeth.”  LIT-01411.  The researchers believed 

“many of these mutilations were the result of encounters with leg-hold traps.”  Id.   

In a study authored by Hornocker and Hash (1981), the authors captured and 

marked 24 wolverines in the Flathead National Forest during a 5-year period from 

1972-1977.  LIT-01403.  During this study, 15 of the 24 wolverines were killed by 

trappers, only 3 by natural causes.  LIT-01404.  An additional 6 wolverines were 

also caught by trappers in the South Fork of the Flathead River area before the 

study even began.  Id.  The large number of wolverines killed in traps during the 

five-year study led the researchers to conclude that “of the biotic factors in the 

wolverine’s environment, predation by humans appears to be the most likely factor 

to have affected the number of wolverines.”  LIT-01411. 

 The best available scientific information notes that “[the] current 87.

understanding is that no other type of human activity has the same potential to 

cause populations to become dangerously small or locally extirpated.  Thus,  
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decisions concerning wolverine [trapping] appear to be critical to the persistence of 

extant populations and to the recolonization of depleted populations, especially 

isolated mountain ranges.”  LIT-03129.  As the Service previously recognized, 

trapping “could have significant negative effects” on wolverine populations 

inhabiting small mountain ranges.  78 Fed. Reg. at 7,881; 75 Fed. Reg. at 78,050; 

LIT-03192. 

 The best available scientific information supports the Service’s 88.

previous findings.  For example, a study in British Columbia found that wolverine 

trapping in 15 of 71 wolverine population units “was unsustainable, and that 

populations in those unsustainable population units are dependent on immigration 

from neighboring populations or untrapped refugia.”  78 Fed. Reg. at 7,880 (citing 

Lofroth and Ott (2007), LIT-02076).  This finding is consistent with other research 

studies, including Krebs, et al. (2004), see LIT-01979, which documented that 

nearly half of all wolverine mortalities in populations open to trapping were 

human-induced and that trapped wolverine populations “would decrease . . . in the 

absence of immigration from untrapped populations.”  Id. 

 A study documenting trapping in the Greater Yellowstone Area of 89.

Montana, Idaho, and Wyoming monitored 26 wolverines (16 females and 10 

males) between 2001-2007.  LIT-01578.  During the project, the researchers 

documented 11 wolverine mortalities: five mortalities resulted from natural causes  
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and 6 were human-caused, including 5 trapped and 1 roadkill.  LIT-01578, 01579.  

Trapping “accounted for the majority of human-related mortality of wolverines” in 

the six-year study.  LIT-01581.  During the six-year period, the study team 

documented the “production of only 4 offspring.”  LIT-01580. 

 In Montana, the “wolverine is especially susceptible to [trapping] . . . 90.

due to reduced levels of gene flow, low reproductive rates and need for large areas 

of undisturbed habitat.”  LIT-00686; see also LIT-003129 (same).  The Squires, et 

al. (2007) study revealed how trapping just a few individuals (including a pregnant 

female) can have significant consequences for small, isolated sub-populations of 

wolverines in Montana.  LIT-03192.  In that study, the Forest Service’s Rocky 

Mountain Research Station instrumented and followed 36 wolverines in two study 

areas in western Montana (Pioneer Mountains and Glacier National Park).  LIT-

03192.  From 2002-2005, the researchers documented 14 wolverine mortalities (10 

males and 4 females) and reported losing contact with 5 additional male 

wolverines. LIT-03195.  Nine of the documented 14 wolverine mortalities (6 males 

and 3 females)—64% of the total wolverine mortalities—were attributed to 

trapping.  LIT-03197.  According to the researchers, “harvest from trapping was 

the primary factor that affected wolverine survival.”  Id.  Of the 14 wolverines 

instrumented and followed in the Pioneer Mountains study area, 6 were killed in 

traps, including 4 adult males and 2 pregnant adult females.  LIT-03196, 03197. 
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These mortalities had a “disproportionately large effect on wolverine demography” 

in the Pioneer study area.  LIT-03197.   

 The same study reported that while researchers were able to capture 2 91.

subadults in the Pioneers during the first year of live trapping they failed to capture 

any subadults in the 3 subsequent years, “suggesting that the harvesting of 

reproductive adults may have suppressed reproduction in the area.”  LIT-03197. 

Trapping was the “dominant factor affecting wolverine survival across our study 

areas.”  Id.  According to the researchers: “Given the few individuals that occupy 

small ranges, localized trapping pressure can affect these small populations despite 

a moderate state-wide harvest limit.”  Id.  The wolverine population in the Pioneer 

study, for instance, was reduced by an estimated 50 percent from trapping during 

2003-2005.  Id.  

 Another study, authored by Anderson and Aune (2008), evaluated the 92.

fecundity of female wolverines in Montana and showed how significant the 

cumulative impact of even a small annual trapping quota had been on the state's 

wolverine population.  LIT-03911.  Results from the analysis of female wolverines 

trapped in two regions in Montana between 1985 and 2005 showed that 49 percent 

of the total 83 females trapped during this 20 year period—a total of 41 

wolverines—were pregnant at the time of capture.  LIT-03915.  The study was 

divided into a northwest and a southwest region.  The percentage of mature  
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females that were pregnant at the time of trapping in the northwest region was 77 

percent; the corresponding percent in the southwest region was 48 percent.  Id.; 

LIT-03916 (table 1). 

 Observations of incidental trapping of wolverines are consistent with 93.

a Banci, et al. (1994) study, which found that most of “the current trapper harvest 

in Montana is believed to be incidental, in sets for other furbearers.”  LIT-00499, 

00500.  For example, the Service notes that during the 2008-2009 trapping season 

two wolverines were incidentally killed in traps set for other species in Beaverhead 

and Granite Counties in Montana.  78 Fed. Reg. at 7,881.  These two mortalities 

occurred in an area closed to wolverine trapping.  Id.   Other incidents of accidental 

trapping have also been reported to the Montana Department of Fish, Wildlife and 

Parks, including during the 2013-2014 trapping season.  Id.   Similarly, at least 

four cases of incidental wolverine trapping have occurred in Idaho in recent years.  

Id.  The U.S. Department of Agriculture Wildlife Services agency incidentally 

trapped at least three wolverines while attempting to trap wolves (one in 2004, 

2005, and 2010), and another wolverine was incidentally trapped in Wyoming in 

2006.  Id.  Additional evidence of wolverine being accidentally caught in traps and 

snares set for other species is well documented in the scientific literature.  See, e.g., 

LIT-01414; LIT-01580-81. 
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 The trapping and killing of one wolverine (either intentionally or 94.

accidentally) within a small, isolated subpopulation can result in serious harm to 

the population.  LIT-03197; see also LIT-01985, 01986; LIT-02072.  Indeed, the 

trapping and killing of two pregnant females within a small, isolated subpopulation 

can have significant negative consequences and reduce “isolated populations 

beyond sustainable levels.”  LIT-03198.  The incidental mortality of wolverines 

from trapping can be significant “due to the need for individuals to successfully 

move between habitat patches.”  FWS0057029.  Even in small numbers, such 

“mortalities are likely to be problematic when habitat and populations are 

contracting due to climate change.”  Id.  The removal of a single, reproducing 

female wolverine can be severe and “has the potential to reduce population trend 

from increasing to stable to decreasing.”  FWS0014985 (comment bubble no. 3). 

 Recent studies underline the impacts of wolverine trapping on 95.

population viability, demonstrating that the current rate of wolverine trapping in 

southern Canada is unsustainable and that trapping disproportionately impacts 

younger wolverines that are most likely to constitute the dispersers that the Service 

relies upon to ensure connectivity with the lower-48 population.  See 

FWS0048770-783 (Mowat, et al. (2019)); see also FWS0033542-549 (Kukka, et 

al. (2017)).  Although the ultimate cause of the lack of connectivity between 

wolverines in the contiguous United States and wolverines in Canada is not known  
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with certainty, the Service previously determined that it may be related to “harvest 

management in southern Canada.”  75 Fed. Reg. at 78,053.  These recent findings, 

discussed in more detail below, demonstrate that unsustainable exploitation of 

wolverines in Canada threatens wolverines in the lower-48 by impeding dispersal 

of Canadian wolverines across the international border.  Id. 

 One study, authored by Lofroth, et al. (2007) evaluated the 96.

sustainability of wolverine trapping and hunting in British Columbia, Canada from 

1985-2004.  FWS0034161.  The authors noted that wolverine removal in British 

Columbia averaged roughly 172 wolverines per year and removals in individual 

population units ranged from 0 to 280 per year.  Id.  Fifteen of the 71 population 

units had trapping levels that were deemed unsustainable.  Id.  Reports from 

management units along the southeastern border of British Columbia (just north of 

Idaho and Montana) revealed that from 1985 to 2004 well over 200 wolverines 

were trapped. Compare FWS0034163 (Figure 2) with FWS0034165 (Table 1).   
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Source: FWS0034163. 
 

 From 1985-2004, unit 48 reported 28 wolverines trapped. 97.

FWS0034164.  Unit 58 reported 81 wolverines trapped; 2 hunted.  Id.  Unit 61 

reported 42 wolverines trapped; 2 hunted.  Id.  Unit 63 reported 42 wolverines 

trapped; 2 hunted.  Id.  Unit 72 reported 3 wolverines trapped.  FWS0034165.  Unit 

70 reported 33 wolverines trapped.  Id.  These are just the reported incidents from 

the south-eastern corner of British Columbia.  Id.   

 More recent studies have further evaluated how trapping functions as 98.

a barrier to the movement of wolverines across the international border.  The 

Mowat, et al. (2019) study, for example, evaluated the sustainability of wolverine 

trapping in southern Canada, along the border region.  FWS0048770.  The study  
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noted that range declines, habitat connectivity, and trapping have created 

conservation concerns for wolverines in southern Canada.  Id.  Trapping mortality 

in southern Canada was deemed unsustainable and the study recommended that 

wolverine trapping mortality be reduced by at least 50 percent throughout southern 

British Columbia and Alberta to promote population recovery.  Id.  Most 

alarmingly, the study documented that unsustainable trapping was mostly likely to 

impact young wolverines most likely to constitute dispersers carrying new genetic 

material into the lower-48 population.  Id. 

 To reach these conclusions, the Mowat, et al. (2019) study sampled 99.

wolverines during six winters between December 2010 and April 2016.  

FWS0048776.  The study concluded that wolverine trapping “is likely not 

sustainable in southeast British Columbia and southwest Alberta” and the current 

level of mortality from trapping in this region “presents considerable risk to this 

population.”  FWS0048778.  This is consistent with other findings in other papers, 

including Krebs, et al. (2004), Squires, et al. (2007), and Dalerum, et al. (2008).  

Id.  

 The Mowat, et al. (2019) study also noted that the conservation risk to 100.

wolverines from trapping in southeastern British Columbia and southwestern 

Alberta is “high because wolverines occur in a discontinuous fashion at low 

densities and have few young, and reproduction is affected by environmental 
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stochasticity.”  FWS0048779.  The low wolverine densities in this region are 

displayed in this figure from Mowat, et al. (2019):  

 
Source: FWS0048779. 
 

2. Other Barriers to Wolverine Movement  
 

 Roads also negatively impact wolverine movement.  See 101.

FWS0049082-091 (Sawaya, et al. (2019)); see also FWS0049092-100 (Scrafford,  
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et al. (2018)); FWS0048770-783 (Mowat, et al. (2019)) (confirming that roads and 

other landscape developments present a significant barrier to such movements 

between isolated habitat areas).  Further human infrastructure encroachment has 

the potential to increase the isolation of remaining wolverine subpopulations, 

which already suffer from an effective population size the Service concluded in 

2013 is inadequate for “short-term maintenance of genetic diversity.”  79 Fed. Reg. 

at 47,542.   

 A recent study authored by Sawaya, et al. (2019) established that the 102.

Trans-Canada Highway represents a significant barrier to wolverine movement 

southward from more northerly populations, resulting in substantial genetic 

discontinuity between wolverines on either side of the highway, as measured by a 

mitochondrial haplotype analysis.  FWS0049082-91.  The study further concluded 

that the U.S. wolverine subpopulations in the Northern Rockies and Cascades each 

have only 25 percent of the haplotype diversity of Canadian wolverine populations 

to the north.  Id.   

 The Mowat, et al. (2019) study, FWS0048770-83, likewise 103.

documented that the single, protected population of Canada “was split into two 

populations north and south of the [Trans-Canada Highway] suggesting a strong 

effect of the highway on genetic isolation,”  FWS0049089.  
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Source: FWS0049086. 
 
This split is greater for female wolverines.  FWS0049089.  Other papers, including 

Scrafford, et al. (2018) also documented negative movement and habitat-selection 

responses from roads and highway features.  FWS0049092. 

3. Winter Recreation Activities 
 

 Winter recreational activities also negatively impact the wolverine and 104.

threaten to disrupt and limit use of wolverine natal denning areas.  FWS0006671.   
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 The Heinemeyer, et al. (1999) study examined how the rapid increases 105.

in winter recreational activities—in particular the advancements in the power and 

technology of snowmobile machines—potentially impact natal wolverine denning 

habitats.  LIT-01329.  The study discussed a “growing body of evidence” 

suggesting that “females are prone to disturbance at den sites, particularly at the 

natal dens where birthing occurs.”  Id.  The study pointed to other, historical 

studies, confirming the impacts of human disturbance on wolverines.  Id.  One 

such study documented that Idaho wolverines selected specific natal den and kit-

rearing habitat and responded negatively to human disturbance near these sites 

(Copeland 1996).  Id.  Another observed that female wolverines abandoned dens in 

Finland (Pulliainen, et al. 1968) and Norway (Myrberget, et al. 1968) when 

disturbed by human activity.  Id.   The Heinemeyer, et al. (1999) study forecasted 

that “[a]s snowmobiling and backcountry skiing continue to grow in popularity, 

there is increasing concern that reproductive habitats may become limiting to 

populations due to human disturbance.  Protection of reproductive denning habitat 

may be critical for the persistence of wolverine.  A clear association between 

wolverine presence and refugia (e.g., Wilderness Areas) may be strongly linked to 

a lack of available reproductive denning habitat outside protected areas.”  Id. 

 Another study authored by Heinemeyer, et al. and published in 2001 106.

also documented a correlation between winter recreational use and wolverine  
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presence.  LIT-01362.  In the Targhee Creek sampling unit (SU)—which, the 

authors noted, received the most intensive snowmobile activity in the study area—

only one potential wolverine den was found, “in the single small basin that was 

free of snowmobile activity.”  Id.  Although the researchers “located wolverine 

tracks throughout the Targhee Creek SU [these tracks were] never within areas of 

high snowmobile activity.”  Id.  “This may indicate that not only are wolverine 

sensitive to recreational use near denning sites, but also need secure areas for 

foraging activities.”  Id.  These observations led the authors to conclude that “[i]t 

appears that snowmobile activity may be forcing [a wolverine] to resort to possibly 

atypical behavior or risky behaviors to meet winter food requirements.”  Id.  The 

study’s authors also recounted “high levels of wolverine activity in this same 

general area” in 2001 which was, again, one of the few areas without snowmobile 

activity.  Id.  In the East Centennial SU, most wolverine tracks “were found in 

areas with little snowmobile activity.”  Id.  Likewise, in the Palisades SU, where 

wolverine denning habitat was impacted by snowmobile activity and a new heli-ski 

operation, the researchers found no wolverine presence after two years of research.  

LIT-01362-63.  The authors noted that “[t]he region appears to contain high quality 

wolverine habitat, but these habitats appear to be incurring potentially large 

impacts due to the widespread winter recreational activities.”  LIT-01363.  

 In a progress report from an on-going study investigating the 107.

interactions between wolverines and winter recreation in central Idaho published 
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by Heinemeyer, et al. in 2012, the authors noted that wolverines and some forms of 

winter recreation “may occur in the same landscapes” at the regional scale, 

indicating “an overlap between areas occupied by wolverines and areas used for 

winter recreation at the home range scale.”  LIT-06709.  The progress report 

cautioned that analysis was still needed to determine how wolverines in these 

landscapes are responding to potential disturbance including “examining temporal 

activity patterns, movement patterns and habitat use relative to winter recreation 

intensity and use.”  Id.  The authors noted that “one female [they] monitored for 3 

years in a highly recreated landscape attempted to den but failed in the first year 

and has not denned in the subsequent 2 years of monitoring.”  Id. 

 In Heinemeyer, et al. (2012), the authors note that uncertainties 108.

remain and more research is required to better understand the potential impacts of 

winter recreation on wolverine denning: “In order to significantly advance our 

understanding of the potential effects of winter recreation on wolverines, we need 

to both continue to monitor additional wolverines, particularly females, in highly 

recreated landscapes. . . We are currently working to identify additional study areas 

with wolverines and relatively high levels of recreation . . . We especially lack  
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sufficient data (recreation and wolverine) in areas with intense, high levels of 

recreation.”  LIT-06709-10. 

 Heinemeyer, et al. released an additional progress report in 2013 109.

documenting ongoing research in Idaho.  LIT-06662-88.  As in earlier papers and 

reports, Heinemeyer, et al. (2013) noted that the “potential effects of winter 

recreation on wolverine reproduction, behavior, habitat use and populations are 

unknown but there is concern regarding the effects of winter recreation on 

wolverine, particularly in areas favored by females for reproductive denning.”  

LIT-06668.  The report also noted “that preliminary data analyses are beginning to 

suggest some wolverine responses to winter recreation.”  LIT-06670.  While 

“wolverines do reside in landscapes that have relatively high levels of winter 

recreation indicating that at the home range scale, wolverines are not excluded 

from these areas,” it is unknown if wolverines may “mitigate for the disturbance” 

within these home ranges.  Id.      

 Data from the Heinemeyer, et al. (2013) report suggests that winter 110.

recreational activity may be impacting wolverine behavior in two ways.  LIT-

06671.  First, the authors suggest winter recreational activity may be changing the 

behavior of denning females.  The authors noted that, across all animals studied in 

Idaho, there was a tendency “for wolverines to be active during any part of the day 

with the highest activity levels during the daylight hours.”  LIT-06671.  The report  
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noted that “[t]he diel activity pattern of denning females follows this pattern except 

for the 2 females that denned in highly recreated landscapes.  These 2 females 

exhibited a diel cycle of inactivity during the mid-day though other denning 

females have not shown this shift. . . Females may prefer to leave kits during 

daylight hours when ambient temperatures are higher and/or other risk factors are 

reduced.  Daytime human disturbance may force the female to shift when she 

chooses to leave the kits unattended.  Additional data on females within highly 

recreated areas is needed to test this hypothesis and to gather information on 

possible ramifications for successful reproduction.”  Id.  

 Second, the Heinemeyer, et al. (2013) report suggests winter 111.

recreational activity may be causing “significant additive energetic effects on 

wolverines.”  LIT-06671.  In the Idaho study, the researchers pooled data from all 

animals to explore movement responses to localized recreation levels.  Id.  They 

found that “movement rates notably increase when animals are found within higher 

recreated areas of their home range.”  Id.   Additionally, the researchers found that  

increased movement rates in these popular recreation zones are highest on 
the days of the week when recreation levels are high . . . Additional 
exploration of the data indicates that these increased movement rates are due 
to fewer resting (low movement) periods suggesting that animals are moving 
more frequently but not necessarily more rapidly in these recreated areas.  
Depending upon the amount of time a wolverine spends in these recreated 
portions of their home range and the relative amount of high quality habitat 
that is affected, there may be significant additive energetic effects on 
wolverines during the critical winter and denning periods.  

Id.   
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 A recent study, Heinemeyer, et al. (2019), represented the culmination 112.

of these earlier reported efforts and established that female wolverines, the most 

significant cohort of the population for reproduction, exhibited stronger avoidance 

of off-road motorized recreation and experienced higher indirect habitat loss from 

such activities than male wolverines.  FWS0028739-61.  The Heinemeyer, et al. 

(2019) study therefore suggested that indirect habitat loss, particularly to females, 

may be of conservation concern in areas with higher recreation levels.  

FWS0028739.  And, the study’s authors noted, the potential for winter recreation 

to affect wolverines “may increase under climate change if reduced snowpack 

concentrates winter recreationalists and wolverines in the remaining areas of 

persistent snow cover.”  Id. 

 The Heinemeyer, et al. (2019) study summarized the results of 113.

wolverine responses to backcountry recreation over six winters (2010-2015) and in 

four study areas in Idaho, Wyoming, and Montana.  Id.  The study’s authors noted 

that wolverines “avoided areas of both motorized and non-motorized winter 

recreation with off-road recreation eliciting a stronger response than road-based 

recreation.”  Id.  “Female wolverines exhibited stronger avoidance of off-road 

motorized recreation and experienced higher indirect habitat loss than male 

wolverines.”  Id.  “Wolverines showed negative functional responses to the level of  
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recreation exposure within the home range, with female wolverines showing the 

strongest functional response to motorized winter recreation.”  Id. 

III. HISTORY OF WOLVERINE LISTING EFFORTS 
 

 On July 14, 2000, various conservation organizations, including 114.

certain of the plaintiffs here, submitted a petition asking the Service to list the 

wolverine within the contiguous United States as a threatened or endangered 

species under the Endangered Species Act (“ESA”) and to designate critical habitat 

for the species.  78 Fed. Reg. at 7,865.   After initial delay that required court 

action to resolve, the Service published a negative 90-day petition finding in the 

Federal Register on October 21, 2003.  Notice, 90-day Finding for a Petition to List 

as Endangered or Threatened Wolverine in the Contiguous United States, 68 Fed. 

Reg. 60,112 (Oct. 21, 2003).  On June 8, 2005, a coalition of conservation 

organizations, again including certain of the plaintiffs here, filed a complaint in 

this Court challenging the Service’s negative finding.  78 Fed. Reg. at 7,865.  On 

September 29, 2006, the Court ruled that the 90-day petition finding was arbitrary 

and capricious and violated the ESA.  Id.  The Court ordered the Service to prepare 

a 12-month finding on the wolverine listing petition and subsequently granted the 

Service’s request to extend the status review and 12-month finding deadline by 

five months, to February 28, 2008.  Id. 
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 The Service published its first 12-month finding, denying ESA 115.

protections for the wolverine, on March 11, 2008.  Notice, 12-Month Finding on a 

Petition To List the North American Wolverine as Endangered or Threatened, 73 

Fed. Reg. 12,929 (Mar. 11, 2008).  The basis of this negative finding was the 

Service’s determination that “the contiguous United States population of the North 

American wolverine does not constitute a distinct population segment (DPS) under 

the Act,” and that the population “is not a significant portion of the range of the 

North American subspecies and does not warrant further consideration under the 

Act.”  Id. at 12,941.  Conservation groups, again including certain of the plaintiffs 

here, again brought suit to challenge this finding, and on March 6, 2009, the 

Service agreed to settle that case by voluntarily retracting the challenged 12-month 

finding and issuing a new finding by December 1, 2010.  See 78 Fed. Reg. at 

7,866. 

A. 2010 12-Month Finding  
 

 On December 14, 2010, the Service published this second 12-month 116.

finding, which determined that the wolverine within the contiguous United States 

constituted a distinct population segment that warranted listing under the Act due 

to the predicted impacts of climate change and other threats.  Notice, 12-Month 

Finding on a Petition To List the North American Wolverine as Endangered or 

Threatened, 75 Fed. Reg. 78,030 (Dec. 14, 2010).  In its finding, the Service  
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estimated that wolverines were “likely to lose 63 percent of their current habitat 

area over the next century,” and that “by 2045, maintenance of the contiguous U.S. 

wolverine population in the currently occupied area will require human 

intervention to facilitate genetic exchange.”  Id. at 78,054.  Yet the Service still 

refused to extend ESA protections to the wolverine, finding that an actual listing 

decision was “precluded by higher priority listing actions.”  Id. 

 The Service did not set a timetable for issuing a listing decision on the 117.

wolverine petition until it was required to do so by a separate court settlement 

addressing the service’s chronic backlog of listing determinations in litigation 

brought by plaintiff Center for Biological Diversity.  See 78 Fed. Reg. at 7,866.  

As part of this settlement, the Service agreed to issue a proposed listing rule for the 

wolverine, or withdraw the “warranted” 12-month finding issued in 2010, by the 

end of the agency’s 2013 fiscal year.  Id. 

B. 2013 Proposed Listing Rule 
 

 Acting pursuant to this settlement, the Service on February 4, 2013 118.

issued a rule proposing to list the distinct population segment of the North 

American wolverine occurring within the contiguous United States as a threatened 

species under the ESA.  Id. at 7,864.  The proposed rule adopted the analysis 

presented in the 2010 12-month finding to support the Service’s conclusion that the 

wolverine occurring in the contiguous United States met both the discreteness and 
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 significance requirements for designation as a distinct population segment under 

the ESA and, therefore, was listable as such a population.  Id. at 7,873-74.  The 

Service further concluded that climate change posed a primary threat to the 

wolverine’s survival, and that trapping and small population size also posed threats 

when acting in concert with climate change.  Id. at 7,873; 7,885-7,886. 

 Specifically, the Service concluded that the lower-48 wolverine was a 119.

discrete population segment based on “substantial and significant” differences in 

conservation status across the international boundary with Canada.  75 Fed. Reg. at 

78,037.  The Service predicated its discreteness finding on three main factors.  

First, the Service concluded that the wolverine’s small population size in the lower 

48—an estimated total of 250 to 300 individuals compared to western Canada’s 

population of up to nearly 19,000 individuals—translates to a higher extinction risk 

for the population in the contiguous United States relative to the more secure 

Canada-Alaska population.  Id.  Second, the Service concluded that the 

exceptionally low effective population size of the wolverine occurring in the 

contiguous United States falls below that needed to maintain genetic diversity and 

demographic stability as compared to Canadian wolverines, making the lower-48 

wolverine population susceptible to deleterious effects due to reduced genetic 

resiliency and ability to adapt to change.  Id. at 78,037-38.  The Service also 

observed that lower-48 wolverines exhibit a reduced genetic diversity compared to  
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Canadian wolverines, indicating that genetic drift—a change in the gene pool of 

small populations—is already occurring in lower-48 populations, as well as a level 

of genetic separation with Canadian wolverine populations.  Id.   Third, the Service 

noted that the fragmented nature of wolverine habitat in the contiguous United 

States results in smaller, “sky island” patches separated by unsuitable habitats as 

compared to more connected and contiguous habitat in Canada.  Id. at 78,037.  The 

Service concluded that the low population density and genetic diversity of 

wolverines in the contiguous United States compounded the problem because 

exchange of individual wolverines is required between islands of habitat to avoid 

inbreeding or local extinction, unlike in Canada where exchange of individuals 

between habitats is both more likely to occur and less critical for the long-term 

maintenance of those populations.  Id. at 78,038.   

 Regarding its finding of significance, the Service concluded that the 120.

lower-48 wolverine discrete population segment is biologically and ecologically 

significant for ESA purposes because loss of wolverines in the contiguous United 

States would represent a significant gap in the range of the taxon, substantially 

curtailing the range of the wolverine by moving the southern range terminus 

approximately 15 degrees of latitude to the north, and would “eliminate wolverines 

from the fauna of the contiguous United States.”  Id. at 78,041.  The Service 

observed that, contrary to the popular tendency to discount the conservation  
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priority of peripheral populations, the status of the contiguous United States 

wolverine as a peripheral population is significant because such peripheral 

populations often support the last remnant individuals of declining species.  Id.  

Regarding wolverine genetics, the Service also highlighted that several genetic 

studies confirm genetic differentiation between wolverines in the contiguous 

United States and those in Canada coinciding with the international border, 

indicating that individuals are not passing freely between Canadian and lower-48 

populations.  Id.   The Service expressed conservation concern regarding the lower 

genetic diversity present in the lower-48 wolverine population.  Id. at 78,041-42.   

 The Service also concluded that climate change posed a threat to the 121.

wolverine distinct population segment in the lower-48 states.  Id. at 78,046. 

Defining the “foreseeable future” for evaluating threats to wolverines as the 

“timeframe in which impacts can be reasonably expected to occur,” the Service 

said the foreseeable future goes out to 2099.  Id. at 78,042.  This timeframe was 

premised on the best available science, including climate change models and 

climate-change scenario estimates published by the IPCC.  Id. at 78,043.  The 

IPCC climate change scenarios are the best available science and estimate changes 

out to 2100.  Id.  The Service said that while the timing and extent of climate 

change impacts is not known with certainty, the warming of the climate as reported 

by the IPCC is “unequivocal.”  Id.  
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 Based on this timeframe for evaluating the foreseeable future, the 122.

Service’s proposed listing rule concluded that “[w]olverine habitat is projected to 

decrease in area and become more fragmented in the future as a result of climate 

changes.”  78 Fed. Reg. at 7,877.  These habitat changes, in turn, “are expected to 

have direct and indirect effects to wolverine populations in the contiguous United 

States,” posing a significant threat to the continued survival of this wolverine 

distinct population segment.  Id.   The proposed rule found “gross loss of habitat 

area is likely to result in a loss of wolverine numbers that is greater than the overall 

loss of habitat area.”  Id. at 7,876. 

 The Service found that the threat of habitat loss compounds other 123.

existing and future threats to wolverines.  For example, the proposed rule found 

that trapping poses a threat to the lower-48 wolverine population “when working in 

concert with climate change.”  Id. at 7,886.  The Service also acknowledged that 

low wolverine population numbers are a threat compounded by habitat loss, noting 

that the effective population size of the remaining wolverine population in the 

contiguous United States is “below what is thought necessary for short-term 

maintenance of genetic diversity.”  Id. at 7,884.  Further, the Service found that 

climate-driven isolation of certain populations “would result in a high likelihood of 

reduced genetic diversity due to inbreeding within a few generations.”  Id. at 7,876 

(citing FWS0024726 (Cegelski, et al. (2006)).  The Service therefore concluded  



	 111	

that “the risk factor of small population size . . . is a threat to the North American 

wolverine DPS when considered cumulatively with habitat loss resulting from 

climate change.”  Id. at 7,885. 

C. 2013 Draft Recovery Outline 
 

 In February 2013, the Service published a draft recovery outline for 124.

the wolverine.  FWS0056981-7003.  The recovery outlined noted that if the 

wolverine were listed under the ESA, the Service envisioned recovery for the 

wolverine to “require a functioning meta-population composed of subpopulations 

with sufficient connectivity to one another to promote genetic and demographic 

health of the whole meta-population.”  FWS0056987. 

 In the recovery outline, the Service explained that the recovery needs 125.

for the wolverine will include: (1) monitoring of wolverine presence, numbers, and 

genetic health range-wide; (2) reducing human-caused mortality of wolverines; (3) 

working with States, Federal agencies, Tribes and other stakeholders to facilitate 

wolverine expansion in occupied areas and other isolated areas (likely through 

reintroduction efforts); and (4) continued research into possible human impacts to 

wolverines and their habitat.  FWS0056989.  

 In accordance with this draft recovery approach, the Service explained 126.

that it would need five things to support a withdrawal of the proposed listing rule: 

(1) broad commitments from the states; (2) wolverine range expansion in the  
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contiguous United States; (3) at least one state to commit to a reintroduction 

program; (4) other states committing to begin the process of evaluating future 

reintroductions; and (5) at least one or both of the Southern Rockies and Sierra 

Nevada ranges and one smaller area re-established with wolverine populations.  

FWS0000511.  “Such an outcome would hedge against the expected habitat loss 

due to climate change” and support not listing the wolverine under the ESA.  Id.  

D. The Service’s 2014 Withdrawal 
 

 After publishing the 2013 proposed listing rule, the Service utilized 127.

the statutorily available six-month extension for issuance of a final determination, 

citing several states’ and a few scientists’ disagreement with the scientific 

information presented by the Service in the proposed rule.  79 Fed. Reg. 6,874 

(Feb. 5, 2014).  With this extension, the ESA established the Service’s new 

deadline for publishing a final determination on the proposed listing as August 4, 

2014.  Id.    

 The Service submitted its proposed rule to seven peer reviewers on 128.

March 6, 2013.  See, e.g., PI-001248.  Five of the seven peer reviewers agreed with 

the conclusions in the proposed rule, including the threatened status of the species, 

the predicted impacts of climate change on wolverines, and threats from low 

population numbers and genetic drift.  79 Fed. Reg. at 47,523; see, e.g., PI-01294; 

PI-100943.  The remaining two peer reviewers took issue with the Service’s  
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reliance on Copeland, et al. (2010) and McKelvey, et al. (2011), particularly 

Copeland, et al. (2010)’s use of May 15 as the spring snow persistence date 

underlying the wolverine’s bioclimatic envelope, FWS0047562; PI-000749-51, 

though they did agree that wolverines are dependent on “cold, snowy conditions,” 

FWS0047539 (Magoun peer review), and that “there is a clear relationship 

between wolverines and cold, often snowy conditions as the Copeland et al. 2010 

paper demonstrates well,” PI-000750 (Inman peer review). 

 In response to requests for public comment, on July 31, 2014, the 129.

Society for Conservation Biology (SCB) and the American Society of 

Mammalogists (ASM) wrote the Service to express concerns about the agency’s 

wolverine listing decision and an internal May 2014 memorandum revealing the 

agency was preparing to withdraw the proposed listing rule.  PI-100108. 

 The SCB and ASM noted their support for the 2013 proposed listing 130.

rule for the wolverine and the underlying scientific support for the proposed listing 

rule.  PI-100109.  The SCB and ASM also noted that the proposed listing rule had 

undergone two rounds of peer review: five of the seven wolverine biologists who 

reviewed the proposed listing rule supported it, as did the nine-member science 

panel that was convened by the Service.  Id.  

 The SCB and ASM’s letter also explained their support for the use of 131.

predictive modeling approaches to evaluate future threats into the “foreseeable  
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future” and noted that such approaches, like those used to project future effects of 

climate change on snow cover, are “well-supported in the scientific literature.”  PI-

100109. 

 On August 13, 2014, the Service issued a withdrawal of its proposed 132.

listing determination for the wolverine, finding that, although it considered the 

wolverine distinct population segment a listable entity under the ESA, it did not 

believe the lower-48 wolverine population is threatened.  79 Fed. Reg. at 47,522.   

The Service’s 2014 withdrawal decision changed course from its findings in the 

2013 Proposed Rule and adopted the minority position of the two dissenting peer-

review panelists to determine that neither climate change nor other risks posed 

significant threats to the survival of the wolverine.  79 Fed. Reg. at 47,533-34 

 In October 2014, conservation organizations filed suit in federal court 133.

in Montana challenging the Service’s withdrawal decision.  85 Fed. Reg. at 64,619. 

1. This Court’s 2016 Ruling 
 

 On April 4, 2016, this Court ruled in favor of the plaintiff 134.

conservation organizations, holding that the Service erred in withdrawing the 

proposed wolverine listing rule by arbitrarily dismissing threats to the lower-48 

wolverine population arising from climate change and small population size.  See 

Defenders of Wildlife, 176 F. Supp. 3d 975, 1,011 (Mont. 2016).   
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The Court held that the Service  

erred when it determined: (1) that climate change and projected spring snow 
cover would not impact the wolverine at the reproductive denning scale in 
the foreseeable future, and (2) that small population size and low genetic 
diversity do not pose an independent threat to wolverine viability in the 
United States.  By incorporating these determinations into the [w]ithdrawal, 
the Service’s decision against listing the wolverine as threatened under the 
ESA is arbitrary and capricious.  No greater level of certainty is needed to 
see the writing on the wall for this snow-dependent species standing 
squarely in the path of global climate change.   
 

Id.  
 

 Specifically, related to the Service’s retreat from the conclusions in 135.

the McKelvey (2011) study, the Court found several fatal flaws in the Service’s 

reasoning.  Notably, the Court rejected the Service’s use of “tangential science to 

discredit specific science,” deeming this tactic “an insufficient basis to ignore 

McKelvey (2011).”  Id. at 1,002.  Likewise, the Court was unpersuaded by the lack 

of “any scientific evidence directly rebuffing the [McKelvey (2011)] study’s 

conclusions.”  Id.  Ultimately, the Court found “the Service’s discrediting of 

McKelvey (2011) in the Withdrawal to be arbitrary and capricious.”  Id. at 1,003. 

 Building on this initial conclusion, the Court then rejected the 136.

Service’s conclusions related to the Copeland (2010) study as “unfounded” and 

found the Service’s ultimate conclusion—that the wolverine’s obligate relationship 

to snow could not be postulated because the exact mechanism was unconfirmed—

arbitrary and capricious.  Id. at 1,004-05.  In this regard, the Court stated that  
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the Service’s stance . . . borders on the absurd—if evidence shows that 
wolverines need snow for denning purposes, and the best available science 
projects a loss of snow as a result of climate where and when wolverines 
den, then what sense does it make to deny that climate change is a threat to 
the wolverine simply because research has yet to prove exactly why 
wolverines need snow for denning? There is near universal agreement that 
wolverines require deep snow for reproductive denning purposes. The 
Service acknowledged the correlation in the Withdrawal. The Copeland 
(2010) authors compared their distribution model to records documenting 
562 out of 562 known dens in the wolverine circumboreal reach occurring in 
snow. Panel members overwhelmingly identified the wolverine's 
relationship with snow as obligate at the den scale. A majority of peer 
reviewers agreed. Numerous studies spanning nearly fifty years of wolverine 
research corroborate this conclusion.  
 

Id.  
 

 Similarly, regarding the Service’s dismissal of threats to the wolverine 137.

based on small population size, the Court was skeptical of the Service’s analysis 

and conclusions, finding that “[r]ather than explain why” circumstances including 

“inappropriately-low short and long term effective population size for the 

wolverine, as well as documented loss of genetic diversity with no realistic hope of 

genetic information from Canadian populations” were “no cause for alarm, the 

Service simply stated there was no threat because there was no data confirming a 

threat.” Id. at 1,006.  The Court concluded that “[i]n light of the tremendous 

difficulty associated with studying the wolverine . . . , such conclusory treatment 

based on a dearth of information is impermissible under the APA and ESA.  See 

Tucson Herpetological Soc y v. Salazar, 566 F.3d 870, 879 (9th Cir. 2009) (“If the 

science on population size and trends is underdeveloped and unclear, the [Service] 
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cannot reasonably infer that the absence of evidence of population decline equates 

to evidence of persistence.”); Greater Yellowstone Coal. v. Servheen, 665 F.3d 

1015, 1030 (9th Cir. 2011); Rocky Mountain Wild v. Salazar, 2014 WL 7176384 

at *5 (D. Mont. Sept. 29, 2014) (“The Service must rationally explain why the 

uncertainty regarding [a particular issue] counsels in favor of [one conclusion] 

rather than the opposite conclusion.”).”  Id.  

 The Court therefore vacated and remanded the Service’s withdrawal 138.

decision and highlighted the necessity for the Service to take prompt action on the 

proposed wolverine listing, noting that “[i]t has taken us twenty years to get to this 

point.  It is the [Court’s] view that if there is one thing required of the Service 

under the ESA, it is to take action at the earliest possible, defensible point in time 

to protect against the loss of biodiversity within our reach as a nation.  For the 

wolverine, that time is now.”  Id. at 1,011-1,012. 

E. THE CHALLENGED WITHDRAWAL DECISION 
 

 Following the Court’s 2016 decision, the Service began the process of 139.

reviewing its withdrawal decision, tasking a staffer from an agency office in 

California with leading the effort in fall 2016.  FWS00002.  The Service’s initial 

internal workplan deadline forecasted a final publication of the Service’s decision 

by early 2018.  FWS002559.   
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 Throughout the process of reassessing its withdrawal decision, the 140.

Service’s efforts appeared, as one peer reviewer of the agency’s analysis opined, 

“written from a foregone conclusion.”  FWS0015155.  For example, as early as 

October 2017, the lead Service staff member working on the wolverine 

reassessment asserted in an internal email that the agency’s proposed listing rule 

from 2013 was based on “misstatements, misrepresentations, and misinterpretation 

of the literature.”  FWS009480.  This statement occurred well before the remand 

analysis was completed, and only one month after circulation of the first draft of a 

new Species Status Report on the wolverine, which was the document prepared by 

the Service to support its ultimate withdrawal decision.  Id.; FWS0013825-967. 

 Further, throughout the Service’s internal process, the agency’s lead 141.

staffer on the wolverine reassessment communicated extensively with Robert 

Inman and Audrey Magoun, the only two wolverine biologists from the peer 

review of the 2013 Proposed Rule who had expressed disagreement with the 

underlying analysis the Service used to support the 2013 proposed listing.  

Between 2016, when the Court invalidated the withdrawal decision and 2020, 

when the Service proposed a new withdrawal, the lead staffer and other Service 

personnel communicated with Inman and Magoun on dozens of occasions to solicit 

explanations and ask questions related to the Service’s new analysis.  See 

FWS0002381; FWS0002408-09; FWS0002410-12; FWS0002433-34;  



	 119	

FWS0002579-80; FWS0003285-86; FWS0003411-16; FWS0003572-74; 

FWS0003844-45; FWS0004330-32; FWS0004333-40; FWS0004341-42; 

FWS0004346; FWS0004354; FWS0004379-81; FWS0004383-84; FWS0004386-

92; FWS0004443-47; FWS0005130-31; FWS0005170-73; FWS0005245-47; 

FWS0005549-51; FWS0006005-06; FWS0006056-59; FWS0006084-85; 

FWS0006426-28; FWS0006429-30; FWS0006488-89; FWS0006524-25; 

FWS0006626-32; FWS0006633-37; FWS0006727-29; FWS0006734; 

FWS006735-36; FWS0006804-06; FWS0006810-11; FWS0006818-26; 

FWS0006883-85; FWS0006938-41; FWS0007370-73; FWS0007381-84; 

FWS0007625-27; FWS0007727-29; FWS0007990-92; FWS0010077-80; 

FWS0010366-68; FWS0012767-68; FWS0047367-70; FWS0047371; 

FWS0053236-38; (communication with Inman); FWS0003299; FWS0003321; 

FWS0003418-35; FWS0005248-50; FWS0005573; FWS0006614-15; 

FWS0006757-84; FWS0007286-87; FWS0010370-71; FWS0010414-15; 

FWS0010416; FWS0010497-98; FWS0010914-18; FWS0011036-37; 

FWS0011104-11; FWS0011655-64; FWS0047639 (communication with Magoun).  

In stark contrast, the Service communicated with Jeff Copeland and Kevin 

McKelvey, the two wolverine biologists whose work had provided the foundation 

for the 2013 proposed listing rule, and who had expressed agreement with the 

analysis in the Service’s 2013 proposed listing, on only a small handful of  
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occasions.  See FWS0002217-50; FWS0002877; FWS0003287; FWS0014909 

(communication with Copeland); FWS0000726; FWS00077071 (communication 

with McKelvey). 

 In January 2018, regional directors of the Service met to formulate 142.

recommendations for the wolverine listing decision.  FWS0055367.  At that time, 

the Service recommended no listing and a finding that the lower-48 wolverine does 

not constitute a distinct population segment.  Id.   Despite formulating a 

recommended decision in January 2018, the Service still had not finalized its 

recommendation more than two years later, in 2020. 

 In March 2020, conservation organizations, including many of the 143.

plaintiffs in this suit, again filed suit against the Service, this time to challenge the 

Service’s failure to make a timely finding on the proposed wolverine listing.   Ctr. 

for Bio. Diversity, et al. v. Bernhardt, et al., No. 9:20-cv-00038, Doc. 1 (D. Mont.) 

(filed March 18, 2020).  Rather than defend its conduct, the Service entered into a 

settlement agreement with the Plaintiffs.  Id. at Doc. 10-1 (filed Jul. 2, 2020).  As 

part of this settlement, the Service agreed to issue a final listing decision for the 

wolverine distinct population segment by August 31, 2020.  Id. at 2. 

 On October 13, 2020, the Service published its renewed listing 144.

decision on the proposed rule to designate the lower-48 wolverine population as a 

threatened species under the ESA.  See 85 Fed. Reg. 64,618.  In its final listing  
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decision, the Service again decided to withdraw the proposed listing rule and 

rejected ESA listing of the wolverine—i.e., the same result reached by the agency 

in the 2014 withdrawal decision that was invalidated in 2016.  Id.  This time 

around, the Service abandoned its prior findings that the contiguous U.S. wolverine 

constitutes a distinct population segment, and instead concluded that the 

contiguous U.S. wolverine population is not a listable entity under the ESA, id. at 

64,631, and further concluded that the wolverine faces no significant threats that 

likely will make it become endangered within the foreseeable future within all or a 

significant portion of its range, id. at 64,647.  

1. The Service’s Negative Distinct Population Segment Finding 
 

 A population of a species is “discrete” under the Service’s own 145.

distinct population segment policy if, among other things, it is “delimited by 

international governmental boundaries within which differences in control of 

exploitation, management of habitat, conservation status, or regulatory 

mechanisms exist that are significant in light of section 4(a)(1)(D) of the Act.”  61 

Fed. Reg. at 4,725.  As discussed, the Service deemed the lower-48 wolverine 

population to be “discrete” under this criterion when proposing wolverine listing in 

2013.  78 Fed. Reg. at 7,874.  

 Addressing the international boundary issue, both in the challenged 146.

withdrawal decision and in prior findings, the Service recounted major differences  
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in conservation status between the wolverine populations in Canada and Alaska, on 

the one hand, and the wolverine population in the lower-48 states, on the other, 

including: (1) wolverines in the lower-48 United States are far less numerous than 

in Canada and Alaska, see 85 Fed. Reg. at 64,629, 75 Fed. Reg. at 78,037; (2) 

wolverines in Canada, but not in the United States, are easily able to move between 

areas of suitable, contiguous habitat, id., and (3) because of their small, isolated 

populations, wolverines in the lower-48 United States depend upon regular 

exchanges of individuals between populations to maintain genetic diversity and to 

repopulate areas after natural or human-caused mortalities have depleted local 

populations, with population distributions “primarily limited by dispersal of the 

more philopatric sex (females),” whereas the much larger and more contiguous 

distribution of wolverine populations in Canada and Alaska makes exchange of 

individuals less important for wolverine conservation, see 85 Fed. Reg. at 64,639, 

75 Fed. Reg. at 78,037-38.    

 Despite acknowledging these stark differences in wolverine 147.

conservation as defined by the U.S.-Canada border, the Service in the challenged 

withdrawal decision dismissed them as irrelevant to the distinct population 

segment inquiry—i.e., not attributable to differences in conservation status.  85 

Fed. Reg. at 64,628-29. 
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 The Service’s dismissal of the conservation difference reflected in the 148.

lower-48 wolverine population’s small size compared to the Canadian wolverine 

population was inconsistent with the agency’s own biological findings.  As in prior 

findings, the Service observed that “[w]olverines in Canada are considered to 

occur as a single large group as they are more easily able to move between areas of 

suitable habitat and because wolverine habitat is relatively contiguous” as 

compared to “wolverines in the contiguous United States [which] are considered to 

be a metapopulation” occupying scattered areas of relatively isolated habitat.  85 

Fed Reg. at 64,629.  Nevertheless, the Service in the 2020 Withdrawal concluded 

that the small population size of contiguous U.S. wolverines did not reflect a 

difference in conservation status from Canadian populations, but rather reflected 

the lower-48 population’s status as a peripheral population at the southern extent of 

the species’ North American range.  Id.   

 The best available information, as previously adopted by the Service, 149.

suggests that exceptionally low effective population size of the wolverine 

population occurring in the contiguous United States falls below that needed to 

maintain genetic diversity and demographic stability as compared to Canadian 

wolverines, making the lower-48 wolverine population susceptible to deleterious 

effects due to reduced genetic resiliency and ability to adapt to change.  See 75 

Fed. Reg. at 78,037-38.  Nonetheless, in its Withdrawal, the Service concluded that  
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the small effective population size of the lower-48 wolverine is not a conservation 

concern because the wolverine population is not “genetically isolated” from 

Canadian populations.  85 Fed. Reg. at 64,629.  This conclusion ignored recent key 

scientific findings regarding the wolverine distinct population segment.  For 

example, Sawaya, et al.’s (2019) study found that roads and other landscape 

developments present a significant barrier to wolverine movements between the 

United States and Canada, resulting in significant genetic discontinuity across the 

international border.  FWS0049088-90.   The Mowat, et al. (2019) and Kukka, et 

al. (2017) studies also demonstrate that the current rate of wolverine trapping in 

southern Canada is unsustainable and that trapping disproportionately impacts 

younger wolverines that are most likely to constitute the dispersers that the Service 

relies upon to ensure connectivity with the lower-48 population.  See 

FWS0048770-83 (Mowat, et al. (2019)); see also FWS0033542-49 (Kukka, et al. 

(2017)).  These findings together demonstrate that unsustainable exploitation of 

wolverines in Canada along with other barriers to movement threatens wolverines 

in the lower-48 by impeding dispersal of Canadian wolverines southward, thereby 

decreasing genetic diversity of the lower-48 wolverine population as compared 

with the Canadian population.  See id. 

 In the 2020 withdrawal decision, the Service asserted connectivity 150.

between currently occupied habitat and unoccupied habitat within the wolverine’s  
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historical range based, in part, on observational studies documenting lone male 

wolverines’ movement and presence outside of primary wolverine habitat, in 

California and Colorado.  85 Fed Reg. at 64,629-30.  The Service concluded that 

these movements, in addition to movement of wolverines between occupied areas, 

reflect “connectivity and the potential for gene flow” between these habitats.  85 

Fed. Reg. at 64,630.  The Service’s analysis failed to account for an essential 

element required for connectivity and gene flow: the presence of a female 

wolverine in the region to allow reproduction.  See FWS0049085 (Sawaya, et al. 

(2019)); see also 85 Fed. Reg. at 64,639.   

 The Service similarly concluded in its 2020 withdrawal decision that 151.

wolverine habitat fragmentation in the contiguous United States is not a significant 

difference in conservation status from Canada.  85 Fed. Reg. at 64,630-31.  In the 

2013 Proposed Rule, the Service previously concluded that the fragmented nature 

of wolverine habitat in the contiguous United States results in smaller, “sky island” 

patches separated by unsuitable habitats as compared to the more connected and 

contiguous habitat in Canada.  See 75 Fed. Reg. at 78,037.  The Service in the 

withdrawal decision concluded that habitat fragmentation does not pose a threat to 

wolverines in the lower-48, basing its conclusion on observations of wolverines 

moving through areas without snow cover and on denning behavior of female 

wolverines outside of areas retaining deep, persistent snow in boreal regions of  
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Canada and Scandinavia.  See 85 Fed. Reg. at 64,631.  The Service’s assertion 

failed to account for the lack of any scientific information documenting wolverine 

denning outside areas of deep, persistent spring snow in the more southerly portion 

of the species’ range where the listing inquiry is focused.  See generally, id.; Id. at 

64,643.  The Service’s conclusions also ignored scientific evidence—including 

studies by Sawaya, et al. (2019), FWS00049082-91; Scrafford, et al. (2018), 

FWS00049092-100; and Mowat, et al. (2019), FWS00048770-83—confirming that 

roads and other landscape developments present a significant barrier to such 

movements between isolated habitat areas. 

 The Service previously recognized in its 2013 Proposed Rule that 152.

gene flow will decrease with increasing climate change impacts, thereby 

potentially resulting in “the entire metapopulation [becoming] jeopardized.”  78 

Fed. Reg. at 7,867.  The Service’s contrary finding in the 2020 withdrawal decision 

failed to analyze or account for this possibility.  See 85 Fed. Reg. at 64,629-

64,631. 

 In the withdrawal decision, the Service acknowledged that dispersal of 153.

wolverines from Canada is needed to replenish the numbers and genetic viability 

of the fragmented lower-48 population.  Id. at 64,639.   The Service’s analysis 

omitted any discussion of recent studies, such as Mowat, et al. (2019), 

FWS00048770-83, and Kukka, et al. (2017), FWS00033542-49, which conclude 
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 that the current rate of wolverine trapping in southern Canada is unsustainable and 

that trapping disproportionately impacts younger wolverines that are most likely to 

constitute the dispersers necessary for genetic diversity, see generally, 85 Fed. Reg. 

at 64,629-30; id. at 64,639-40.  The findings of these overlooked studies support 

previous findings of the Service that unsustainable exploitation of wolverines in 

Canada threatens wolverines in the lower-48 by impeding dispersal of Canadian 

wolverines across the international border.  75 Fed. Reg. at 78,039-40.   

2. Climate Change Impacts 
 

 The Service also concluded in the 2020 withdrawal decision that the 154.

lower-48 wolverine population faces no significant threats that likely will render it 

endangered or threatened within the foreseeable future throughout all or a 

significant portion of its range.  85 Fed Reg. at 64,647. 

 Despite the well-documented relationship between a cold, snowy 155.

climate and wolverine survival, previously recognized by the Service in its 2013 

Proposed Rule, see 78 Fed. Reg. at 7,880, the Service concluded that climate 

change does not pose a significant risk to the wolverine’s survival as a species 

because, it concluded, the lower-48 wolverine population is not dependent on snow 

cover for denning, and, in any event, snow pack will persist at adequate levels for 

wolverine reproductive success, 85 Fed. Reg. at 64,643-44.   
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a. Impact on Wolverine Denning 
 

 To reach this conclusion, the Service first denied the obligate 156.

relationship between wolverines and spring snowpack.  The Service’s conclusion 

distinguished and dismissed the Copeland, et al. (2010) study, FWS0025983-96.  

See 85 Fed. Reg. at 64,631.  As discussed supra, Copeland, et al. (2010) 

established that wolverine habitat is characterized by persistent spring snowpack 

and, in particular, by snowpack that persists until the end of the species’ spring 

reproductive denning period.  The Service previously attempted to distinguish and 

dismiss the Copeland, et al. (2010) study when it first withdrew the proposed 

wolverine listing rule in 2014, and this Court in 2016 deemed the agency’s 

reasoning arbitrary and unlawful.  See Defenders of Wildlife, 176 F. Supp. 3d at 

1,004.   

 In its 2020 withdrawal decision, the Service suggested that additional 157.

study was needed to evaluate if wolverines in the contiguous United States are 

dependent on late-spring snowpack for their reproductive success.  85 Fed. Reg. at 

64,642-43.  The Copeland, et al. (2010) study, which the Service relied on in its 

2013 proposed listing, positions its bioclimatic model as a broad starting point for 

modeling wolverine denning site selection, with the assumption that further studies 

and models will account for the various additional factors that further explain 

wolverine denning behavior.  FWS0025994.  While various subsequent studies  
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cited by the Service in the withdrawal decision demonstrate additional selection 

criteria for wolverine denning sites, all demonstrate that wolverines are cold-

adapted, and none disprove a correlation between wolverine denning sites and 

areas characterized by late-spring snow conditions.  See generally, 85 Fed. Reg. at 

64,643 (citing Aronsson and Persson (2016), FWS0022235-38; Persson (2017), 

FWS0037685-98; Jokinen, et al. (2019), FWS0032747-62)).   None of the studies 

cited by the Service in the withdrawal decision discredits Copeland, et al. (2010).  

Id. 

 The Service’s withdrawal decision also cited to various studies 158.

recording wolverine behavior observed in wolverine population areas outside of 

the lower 48 without providing any explanation for its basis of comparison.  See 85 

Fed. Reg. at 64,643.  Specifically, the Service relied on information from far-north, 

boreal regions of Scandinavia and Canada to posit that wolverines in the lower 48 

do not require persistent snowpack for successful denning.  Id.  Significantly, the 

Service pointed to no documented dens outside of the spring snow cover model 

within the range of the lower-48 wolverine population or anywhere near it.  See 

generally, id. 

 The Service largely relied on the 2016 study by Webb, et al. 159.

concerning distribution of female wolverines relative to snow cover in Alberta, 

Canada.  Id.; see FWS0044398-407.  However, as discussed supra, in the Webb, et  
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al. (2016) study, the authors of the study acknowledged that the less rocky and less 

snowy terrain used for denning by wolverines occupying boreal forest habitats in 

Alberta, Canada, the focus of the study, was dissimilar to the mountainous terrain 

occupied by wolverines in the lower 48.  FWS0044404.  Specifically, Webb 

advised that “it may be important to view the Rocky Mountains and Boreal Forest 

data separately when drawing conclusions” and suggested that its boreal forest 

observations reflect particular wolverine associations with habitat conditions that 

are unique to that colder, more northern environment.  Id. 

 The other studies cited by the Service for this point, like the Webb, et 160.

al. (2016) study, all examined denning by populations outside of the lower-48 

wolverine population’s geographical parameters.  85 Fed. Reg. at 64,643 (citing 

Aronsson and Persson (2016), FWS0022235-38; Persson (2017), FWS0037685-98; 

Jokinen, et al. (2019), FWS0032747-62).  As the Service itself observed in a prior 

decision concerning the wolverine, the discovery of wolverine dens “in flat or 

lowland boreal forest areas,” like the dens cited by the Service in the 2020 

withdrawal decision, would be “largely irrelevant” to any listing decision for the 

lower-48 wolverine population because “the habitats in the contiguous U.S. 

distinct population segment are not lowland boreal habitats but rather mountainous 

habitats where the [Copeland et al. (2010)] model fit is very good.”  79 Fed. Reg. 

47,522, 47,527.   
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b. Persistence of Spring Snow 
 

 In addition to its dismissal of the wolverine’s dependence on habitat 161.

areas characterized by persistent spring snowpack, the Service’s 2020 withdrawal 

decision also concluded that the impacts of climate change would not impact the 

persistence of spring snowpack within the lower 48.  85 Fed. Reg. at 64,642-

64,643.  In particular, the Service relied on findings regarding snow persistence in 

a small portion of the wolverine’s range in the lower 48 where snow is expected to 

be most persistent, and then applied those findings broadly across the entire range 

of the wolverine in the contiguous United States to conclude that a reduction in 

snowpack due to climate change would not result in a significant loss of 

individuals or threat to population resiliency across the wolverine’s range in the 

lower 48.  Id. 

 At the outset of its discussion, the Service acknowledged that 162.

observed trends and future climate model projections indicate warming 

temperatures for much of the western United States, including areas within the 

range of the lower-48 wolverine population.  Id. at 64,642.  The Service noted, 

however, that certain higher elevations, such as the Rocky Mountains and Sierra 

Nevada Mountains, are likely to be more resilient to projected changes in 

temperature and precipitation and claimed that, as a result, wolverines in the lower  
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48 will still have access to areas with significant spring snow cover in the future.  

Id. at 64,643-44.   

 Further, to support its assertion, the Service pointed to the 2017 Ray, 163.

et al. analysis discussed supra, FWS0038081-182, that modeled future snow 

persistence for two areas, Glacier and Rocky Mountain National Parks.   The 

Service stated that these locations were selected for analysis because they 

“encompass the latitudinal and elevational range of wolverine [within] the 

contiguous United States.”  85 Fed. Reg. at 64,643.  The Service asserted that the 

Ray, et al. study’s results indicated that large tracts (several hundred square 

kilometers (miles) for each site) of significant future snow (greater than 0.5 m (20 

in) in depth) are projected to remain within suitable wolverine denning habitat in 

these areas.  Id.  Accordingly, the Service concluded that the species’ needs related 

to reproductive behavior are expected to be met in the future (i.e., 38-50 years) 

within its North American range, including the contiguous United States.  Id.  

 The Service relied on these findings to conclude that climate change 164.

will not produce a significant negative impact on the lower-48 wolverine 

population.  Id. at 64,643-44.  However, one of the areas assessed in the Ray 

analysis, Rocky Mountain National Park in the Colorado Rockies, FWS0038085, 

contains no wolverine population, 85 Fed. Reg. at 64,619.  More fundamentally, 

the Ray, et al. study examined only the two locations projected to be most likely to  
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retain spring snow cover into the next century according to the findings from the 

earlier McKelvey, et al. study, discussed supra, which predicted massive losses of 

spring snowpack elsewhere across the wolverine’s North American range.  Id. at 

64,642-43.  The Service’s 2020 withdrawal decision discussed, but did not refute, 

the McKelvey, et al. analysis, and in particular offered no basis to question 

McKelvey’s results regarding areas more and less likely to retain spring snow 

cover.  Id.   

 By focusing only on the snowiest portions of the wolverine’s lower-48 165.

range, the Service necessarily omitted any analysis of the impacts to the interstitial 

mountain ranges on which the meta-population depends, or to the wolverine’s 

ability to move between them, which is critical for wolverine persistence in the 

lower 48.  See 75 Fed. Reg. at 78,038.  This analysis also failed to assess the 

distribution of the remaining snowpack in relationship to other habitat features of 

potential importance to wolverines.  See generally, 85 Fed. Reg. at 64,642-44.  The 

Service itself acknowledged that wolverines select denning sites based on several 

factors, id. at 64,622, but failed to evaluate any of those factors in concluding that 

snowpack persistence will necessarily support a continued wolverine population in 

the lower 48, see generally, id. at 64,642-44. 
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c. Impacts Related to Small and Fragmented Population  
 

 In addition to its conclusions regarding climate change, the Service in 166.

its 2020 withdrawal decision similarly concluded that wolverine abundance does 

not appear to be declining in the contiguous United States.  Id. at 64,641.  

 Regarding range expansion, the Service stated that observed 167.

wolverine movement in the lower-48 supports some level of connectivity, and 

potential gene flow, between the current occupied habitat and unoccupied habitat 

within the wolverine’s historical range.  Id. at 64,640.  Specifically, the Service 

pointed to the fact that wolverines have recently dispersed into historically 

occupied areas, including California and Colorado.  Id.  As discussed supra, these 

“dispersal” events each involved the movement of a lone male wolverine into an 

unoccupied habitat within the wolverine’s historic range.  However, the Service 

concluded that these movements reflect “gene flow” between these habitats despite 

offering no evidence of any female wolverine in the region to allow for 

reproduction.  Id.  

 The Service also relied on a recent multi-state occupancy survey to 168.

support its conclusions about population resiliency.  Id. at 64,646-47.  This 

occupancy study assessed simple presence or absence of wolverines in certain 

states over one season, extrapolating to assert more wolverine presence than the 

study actually documented.  FWS0048211-47. 
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3. Other Threats 
 

 The Service also dismissed other threats to the wolverine population 169.

in the lower-48 states.  Regarding the threats to the lower-48 wolverine population 

arising from a low effective population size and overall small population size, the 

Service asserted that the wolverine population in the lower 48 is connected with a 

larger and more robust Canadian population that can replenish its numbers and 

genetic diversity.  85 Fed. Reg. 64,639-40.  Similarly, the Service dismissed threats 

arising from overexploitation of wolverines in Canadian source populations as well 

as inadequate genetic diversity in the lower-48 population based on a finding of 

sustainable trapping levels and relatively unimpeded movement of Canadian 

dispersers into the lower-48 population.  Id. at 64,638.  As discussed supra, recent 

scientific information demonstrates unsustainable wolverine trapping levels in 

southern Canada and substantial barriers to movement between Canadian and 

lower-48 wolverine populations, as well as substantial genetic discontinuity 

between Canadian and lower-48 populations.   

 Finally, the Service dismissed the threat of escalating winter 170.

recreation activities in wolverine habitat based on an assertion that “wolverines can 

maintain residency in high winter-recreational use areas,” despite the recent 

Heinemeyer, et al. (2019) study’s conclusions, FWS0028739-61, that recreational 

activities are resulting in habitat loss for the species, 85 Fed. Reg. at 64,637.   
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 The Service relied on the foregoing determinations to conclude that 171.

the wolverine population in the lower-48 United States does not constitute a 

listable entity under the ESA and does not meet the definition of an endangered 

species or a threatened species under the ESA.  Id. at 64,647.  
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