
 
Science Related to Viability of Gray Wolves in the Pacific 
Northwest 
 
 
* denotes potential particular relevance 

 
 
Minimum Viable Population/Methods Criticism 
 
http://www.peer.org/assets/docs/fws/5_22_13_Scientists_letter_on_delisting.pdf 
 Letter of scientists criticizing federal delisting of gray wolves.  
 
Rowcliffe, J. M., Kays, R., Carbone, C., & Jansen, P. A. (2013). Clarifying 
assumptions behind the estimation of animal density from camera trap rates. 
Journal of Wildlife Management, 77(5), 876-876. 
 
 
Brook, B. W. L.W. Trail.  Minimum viable population sizes and global extinction 
risk are unrelated.  Ecology Letters  
 Discusses how once reduced in size and geographic range, species face a 
considerably elevated risk of extinction; predicts minimum viable populations for 1198 
species based on long-term data; the median MVP estimate was 1,377 individuals for a 
90% probability of persistence over 100 years, but the overall distribution was wide and 
strongly positively skewed; factors commonly cited as correlating with extinction risk 
failed to predict MVP; MVPs were most strongly connected to local environmental 
variation rather than a species’ intrinsic ecological and life history attributes.  A large 
variation in MVP across species is unrelated to the anthropogenic threats that drive the 
global biodiversity crisis by causing once-abundant species to decline.   
 
*Pragmatic Population Viability Targets in a Rapidly Changing World 
Biological Conservation,  September 5th, 2009 
Lochran W. Traill, Barry W. Brook, Richard R. Frankham, Corey J.A. Bradshaw  
7 pgs.  
 http://klamathconservation.org/docs/blogdocs/trailletal2009.pdf 
 
 Critically reviews conservation biology based on minimum viable population 
requirements, concludes that thousands of individuals of an animal species are required 
for any population to have an acceptable probability of survival; conservation attempts 
are limited by policy decisions and not actual evidence for prevention of extinctions.   
The study also recommends incorporating genetic data into population requirements to 
establish reproductive fitness.   
 



The Missoulian mentioned this study in May, 2011:.   
 
http://missoulian.com/news/local/article_e1aeb1e4-8422-11e0-8828-001cc4c002e0.html  
 
And mentions this study by USFWS:  
 
Minimum Viable Populations: Is there a ‘magic number’ for conservation practitioners? 
Curtis H. Flather, Gregory D. Hayward, Steven R. Beissinger, Philip A. Stephens 
June, 2011 
Re-evaulates studies that suggest a >5,000 adult individual population size for a viable 
population, and questions the utility of MVPs for conservation planning.   
 
 http://www.cell.com/trends/ecology-evolution/abstract/S0169-5347(11)00070-X 
 
*Population Viability, Nature Reserves, and the Outlook for Gray Wolf 
Conservation in Norht America 
Steven H. Fritts and Ludwig N. Carbyn. 2006 
 Discusses the lack of an actual threshold population size or proven reserve design 
that guarantees viability for a gray wolf population; most analyses of population viability 
have assumed a single, isolated population and lack of management intervention which is 
inaccurate for gray wolves; estimates that a population of 100 or more wolves and a 
reserve of 1000 square kilometers would be necessary to maintain a population in 
isolation, though 3000 square km or even 500-1000 square km may be adequate; in most 
cases management intervention is probably necessary and favorable human attitudes 
toward wolves will be necessary.   
 
Not really related, but criticism of the North American Model of Conservation:  
 
Nelson, MP, JA Vucetich, PC Paquet, JK Bump. 2011. North American Model: An 
Inadequate Construct? The Wildlife Professional 58-60 (May 2011). 
 
 

Dispersal Corridors 
 
Assessing the Landscape: Toward a Viable Gray Wolf Population in Michigan and 
Wisconsin 
A master’s project for the School of Natural Resources and Environment, University of 
Michigan, 2003 
http://www.snre.umich.edu/ecomgt//pubs/wolves.htm#pdf 
 
 Created a spatial model to estimate amounts of wolf range after the removal of the 
gray wolf from the ESA.  Predicted that range would be available to support wolf 
numbers far above the minimum viable threshold.   
 
 



*Impacts of Landscape Change on Wolf Viability in the Northeastern U.S. and 
Southeastern Canada: Implications for Wolf Recovery.  
Wildlands Project Special Paper No. 5 Richmond, VT.  Wildlands Project.  31 pp.  
Carroll, Carlos, 2003 
 
http://www.klamathconservation.org/docs/wolfviabilitypaper.pdf 
 Examines and projects possibilities for potential wolf recovery in the northeastern 
U.S. and southeastern Canada.   
 
 Predicts that:  

A wolf population of around 1,000 could inhabit northern and central 
Maine and maintain high viability 
 
- A sub-population of 300-400 could inhabit the Adirondacks, but would 

be more vulnerable 
- There is potential for persistence of wolves around New Brunswick 

and the Quebec/Maine border, but these would be dependent on 
dispersal from the Maine population.  

- There are four potential dispersal routes in the north-eastern US, but 
successful dispersal would be unlikely without changing hunting and 
trapping conditions in SE Canada, and dispersal between Maine and 
the Adirondacks is unlikely due to landscape changes in Vermont and 
New Hampshire.   

 
Carroll’s model was developed by incorporating related GIS habitat data and 
relative fecundity and survival rates of wolves in those habitats into a PATCH 
model that predicts population.   
 
The study suggests that mortality risk in the Northeastern US would increase due 
to habitat reduction and the lack of connectivity between Maine and the 
Adirondacks, and would decrease possible populations.   
 
 

 
*Priorities for Carnivore Conservation in the Cariboo-Chilcotin Region 
Carlos Carroll, for the Cariboo Chilcotin Coservation Society 
2005 
http://www.fonv.ca/media/pdfs/carroll_chilcotin.pdf 
 
 Examines the Cariboo-Chilcotin area of British Columbia for areas of greatest 
value of conservation of large carnivores, and notes the significance of connectedness 
between natural areas for maintaining biodiversity.   A preliminary viability analysis for 
grizzly and wolf in western North American highlighted the region as of high importance 
on a continental scale, particularly for wolf populations, due to the low level of roads and 
human population.   
 



 This study created models for population viability and long term persistence 
probability for carnivores over 200 years.  Models for lynx, black bears, mountain lions 
and marten were empirically based, and grizzly and wolf models were conceptually based 
on more general data, noting that predicting large carnivore fecundity rates is difficult.   It 
highlights the areas of greatest importance for conservation, emphasizing the need for 
connectivity between areas.   
 
*Carroll, C., B. McRae, and A. Brookes. 2011. Use of linkage mapping and 
centrality analysis across habitat gradients to conserve connectivity of gray wolf 
populations in western North America. Conservation Biology 26:78-87 
 
 Uses linkage mapping and centrality metrics to analyze connectivity of wolf 
habitat throughout the North-western United States to determine where it would be 
possible to facilitate range expansion and inter-population dispersal.  Uses a previously 
published habitat model for Washington and Oregon that predicts potential wolf habitat 
based on land cover, primary productivity, slope, road density, and human population 
density.  Their models show where habitat connectivity is likely between Idaho, 
Washington and Oregon and suggest regional planning efforts that focus on this data.   
 
*Carroll, C., R. J. Fredrickson, and R. C. Lacy. 2013. Developing Metapopulation 
Connectivity Criteria from Genetic and Habitat Data to Recover the Endangered 
Mexican Wolf. Conservation Biology 28:76-86. PDF (1MB) PDF of Supplementary 
Material (3MB). 
 
 Analyzes Mexican gray wolf recovery as relative to habitat data and dispersal 
between populations.   
 
 
Demographic Effects of Canine Parovirus on a Free-Ranging Wolf Population over 
30 Years 
L. David Mech, Sagar M. Goyal, William J. Paul, Wesley E. Newton.  
Journal of Wildlife Diseases, 2008 
http://www.jwildlifedis.org.proxy.lib.pdx.edu/doi/pdf/10.7589/0090-3558-44.4.824 
 
 Examines effect of canine paro-virus (CPV) in Minnesota on the sub-population 
of wolves in the North East of the state, and how it’s effects on pup-survival rates 
reduced dispersal and reduced recolonization of new range.  With a population with the 
potential to colonize new areas, the CPV virus caused a 40-60% pup reduction, which 
seriously reduced dispersal, colonization and expansion of Midwestern wolves from 1973 
onward, and it’s potential for occurrence in other regions could likewise effect population 
growth and dispersal.   
 
 
 
 
 



 
*Correlates of Mortality in an Exploited Wolf Population 
David K. Person, Amy L. Russell 
Journal of Wildlife Management, 2008 
http://www.bioone.org.proxy.lib.pdx.edu/doi/full/10.2193/2007-520  
 
 Investigates the influence of habitat use on risk of death from hunting and 
trapping of 55 radiocollared wolves in Southeastern Alaska – 39 were killed during the 
study, 18 legally and 16 illegally and 5 from natural causes.  Clearcuts, roads and 
distances from lakes and streams increased chance of harvest of resident and non-resident 
wolves.  The high risk of mortality of non-resident wolves could reduce and delay 
dispersal, affecting linkages between small wolf populations and segments; concludes 
that conservative harvest regulations and large roadless reserves likely are the most 
effective measures for conserving wolves where human-caused mortality is high.   
 
 

Great Lakes Wolves 
 
Koblmueller et al. Origin and status of the Great Lakes wolf. Molecular Ecology 
2009.   
 Demonstrates that Great Lakes wolves are a unique population or ecotype of gray 
wolves, and that Great Lakes wolves experienced high degrees of intergression of coyote 
and western gray wolf.  The recent demographic “bottleneck” caused by persecution and 
habitat depletion is not reflected in genetic data.  The study goes into detail regarding 
population bottlenecks, genetic diversity and heterozygosity, which might have some 
reflection on predicting population potentials in other regions.   
 
 
Nelson, MP, JA Vucetich, RO Peterson, LM Vucetich. 2011. The Isle Royale Wolf-
Moose Project (1958-present) and the Wonder of Long-Term Ecological Research. 
Endeavour 35(1):30-38 (Feb 2011). 
 
 
 
Metz, MC, JA Vucetich, DW Smith, DR Stahler, RO Peterson. 2011. Effect of 
Sociality and Season on Gray Wolf (Canis lupus) Foraging Behavior: Implications 
for Estimating Summer Kill Rate. PLoS ONE 6(3)e17332 (March 2011). 
 
 Not really related. . . estimating kill rates and carcass attendance 
 
Peterson, RO, JA Vucetich, G Fenton, TD Drummer, CS Larsen. 2010. The ecology 
of arthritis. Ecology Letters doi: 10.1111/j.1461-0248.2010.01504.x (Sept 2010). 

- Article not found  
 

Vucetich JA, Nelson MP. 2010. Sustainability: virtuous or vulgar? Bioscience 
60(7):539-544 (July, 2010). 



  - Article not found  
   
Carroll, C, Vucetich, JA, Nelson, MP, Rohlf, DJ, Phillips, MK. 2010. Geography 
and Recovery under the U.S. Endangered Species Act. Conservation Biology, 
24(2):395-403. 
 
 Critiques ESA standards and suggests incorporating the concept of restoring 
species to a “significant portion of their former range” to allow for long term viability, 
using the grey wolf as a case study, and linking recovery standards to distinct 
geographical population segments.  
 
 
“The Importance of Conserving the Wolves of Isle Royale National Park” with John 
A. Vucetich and Rolf O. Peterson, June 2013 

 White paper on the genetic rescue of the wolves of Isle Royale, 
 
“The Challenges of Long-Term Wolf Research” in International Wolf, Summer 
2008, pp. 12-13.  
 What are the specific conditions that allow for long-term research and enable it to 
succeed?  
 
Wydeven, AP, J Wiedenhoeft, R. N. Shultz, R. P Thiel, R.R. Jurewicz, B. Kohn, T.R. 
Van Deelen.   2009.  History, population growth and management of wolves In 
Wisconsin.   
 
https://www.howlingforwolves.org/sites/default/files/Memo_in_support_MN2256_26
Mar2014.pdf  
  

Memo from scientists to Minnesota legislature asking for changes in wolf 
management plan, citing most relevant scientific literature.   
 
  

Northern Rocky Mountain Wolves 
 
Impacts of Landscape Change on Wolf Restoration Success: Planning a 
Reintroduction Program Based on Static and Dynamic Spatial Models 
Carols Carroll, Michael K. Phillips, Nathan h. Schumaker, Douglas Smith.   
 Evaluates rocky mountain introductions potential for wolf success rate, examines 
southern Rocky mountains and Yellowstone, predicts that currently uninhabitated areas 
of Yellowstone could support >1000 wolves, 40% within protected areas, 47% on 
unprotected areas, suggests that development trends over the next 25 years may result in 
the loss of one of four portential regional subpopulations and increased isolation of the 
remaining areas.    
 



VonHoldt et al. A novel assessment of population structure and gene flow in grey 
wolf populations of the Northern Rocky Mountains of the United States. Molecular 
Ecology 
 Analyzes DNA samples in Northern Rocky Mountain Wolves to find genetic 
variation and subpopulations to determine how successful conservation would rely on 
natural dispersal dynamics and minimization of anthropogenic factors that reduce genetic 
connectivity.   
 
I Jankovic, B vonHoldt, N Rosenberg (2010) Heterozygosity of the Yellowstone 
wolves. Mol Ecol 19, 3246-3249 
  
 Examines a previous study of Yelllowstone wolves that noted a lack of inbreeding 
in small populations stemming from the 41 founders.    The authors suggest, however, 
that the trend of decreasing heterozygosity might cause wolf fitness to decrease over time 
due to inbreeding and reduced adaptability.    However, the study determined that the 
amount of heterozygosity was actually expected and corresponded with behavioral 
observations of low inbreeding.   
 
 
 
Boyd, D.K. D. H. Pletscher.  Characteristics of dispersal in a colonizing wolf 
population in the central Rocky Mountains.   
http://www.bioone.org.proxy.lib.pdx.edu/doi/pdf/10.2193/2008-584 
 
 Analyzes patterns of dispersal and mortality of recovering wolf populations, 
survival rates, and breeding patterns of dispersers.   
 
 
 
 
Habitat Selection by Re-colonizing Wolves in the Northern Rocky Mountains of the 
United States 
John k. Oakleaf, Dennis L. Murray, James R. Oakleaf et al.  
http://www.bioone.org.proxy.lib.pdx.edu/doi/abs/10.2193/0022-
541X(2006)70%5B554:HSBRWI%5D2.0.CO%3B2 
  

Examines habitat of northwest Montana and Idaho for viability of populations and 
concludes that dispersal corridors to the Yellowstone ecosystem are necessary for the 
rocky mountains to function as a metapopulation.   
 
 
*Burch, J. W. 2001. Evaluation of wolf density estimation from radiotelemetry data. 
M.S. Thesis. University of Alaska, Fairbanks, USA. 
 Analyzes population estimates and concludes that wolf density can be inflated 
when sampling intensity is low.   
 



 
A long-term population monitoring approach for a wide-ranging carnivore: 
Noninvasive genetic sampling of gray wolf rendezvous sites in Idaho, USA 
• Carisa R. Stansbury1,*, David E. Ausband2, Peter Zager3, Curt M. Mack4, Craig R. 

Miller5,6, Matthew W. Pennell6,7 andLisette P. Waits1 
Article first published online: 10 JUL 2014 
http://onlinelibrary.wiley.com.proxy.lib.pdx.edu/doi/10.1002/jwmg.736/abstract?system
Message=Wiley+Online+Library+will+be+disrupted+9th+Aug+from+10-
2+BST+for+essential+maintenance.+Pay+Per+View+will+be+unavailable+from+10-
6+BST.&userIsAuthenticated=false&deniedAccessCustomisedMessage= 
 
 Critiques population estimation tools for measuring numbers of large carnivores.   
 
The Practices of Wolf Persecution, Protection and Restoration in Canada and the 
United States 
Marco Musiani and Paul C. Paquet; Bioscience Oxford Journals 
 Looks at history of wolf conservation in North America, particularly Rocky 
mountains areas and Minnesota.  
 
 

Genetic Diversity/Evolutionary History 
 
 
*Bensch, S. et. Al. Selection for Heterozygosity gives hope to a wild population of 
inbred wolves.   
 There are inconsistencies with heterozygosity estimates that should be considered 
with discussions of population viability.   
 
 
Leonard et al. Megafaunal Extinctions and the Disappearance of a Specialized Wolf 
Ecomorph. Current Biology  
  Examines the gray wolf as one of the few large predators to survive the late 
Pleistocene megafaunal extinctions, and how the survival of the species in North America 
depended on the evolution of a genetically distinct population.   
 
Anderson, B vonHoldt, S Candille, M Musiani, C Greco, et al. (2009) Molecular and 
evolutionary history of melanism in North American gray wolves. Science 323 
(5919), 1339-1343.  
 
 Examines how traits in domesticated species can influence morphological 
diversity of their wild relatives.  
 
*B vonHoldt, D Stahler, D Smith, D Earl, J Pollinger, R Wayne (2008) The 
genealogy and genetic viability of the reintroduced Yellowstone grey wolves. Mol 
Ecol 17, 252-274 



 Discusses the question of genetic variation in the Yellowstone wolves and 
potential for eventual inbreeding.  Documents greater diversity of population assembly 
patterns (behavioral mechanisms that prevent inbreeding) than previously observed in 
any other natural wolf population.  Inbreeding avoidance is nearly absolute despite the 
high probability of opportunities.  Short-term losses in variation seem minimal, but 
population projections suggest an eventual significant inbreeding depressions will occur 
without connectivity and migratory exchange.   
  
 
*T Coulson, DR MacNulty, DR Stahler, B vonHoldt, et al. (2011) Modeling effects of 
environmental change on wolf population dynamics, trait evolution and life history. 
Science 334, 1275-1278.  
  
 Notes effects of environmental change on population dynamics of wolves; 
changes in the average environment will effect wolves to a greater extent than changes in 
how variable it is.   
 
*VonHoldt BM, J Pollinger, D Earl, J Knowles, A Boyko, et al. (2011) A genome-
wide perspective on the evolutionary history of enigmatic wolf-like canids. Genome 
Res 21, 1294-1305.  
http://allthingscanid.com/Leonard_Legacy.pdf 
 Analyzes the genotype evolution of large canids in North American and finds 
distinct hierarchical population units within gray wolves and coyotes that correspond 
with geographic and ecologic differences; tests controversial theories re: ancestry of 
Great Lakes and Mexican wolves and determines them to be admixed varieties derived 
from gray wolves and coyotes, and that interspecific hybridization may have been 
responsible for phenotypic distinctions; this theory complicates decisions regarding 
endangered species restoration and protection.   
 
 
Fuller, T.K., L. David Mech and Jean Fitts Cochrane.  2003.  “Wolf Population 
Dynamics.” In: Wolves, Behavior, Ecology and Conservation.  Eds. L. David Mech 
and Luigi Boitani.  University of Chicago Press (pps. 161 – 191).   
 
  Mentions Small wolf populations succeeding without notable inbreeding 
depression, including five packs with 4 members.   
 
 
Vilà C, Amorim IR, Leonard JA, Posada D, Castroviejo J, Petrucci-Fonseca F, 
Crandall KA, Ellegren H, Wayne RK (1999) Mitochondrial DNA phylogeography 
and population history of the grey wolf Canis lupus. Molecular Ecology 8, 2089-2103 
 Examines geographical components in morphology of north American wolves, 
and shows that a recent analysis indicates suggests restricted gene flow in populations.   
    



Adams, J.R, L. M. Vucetich, P.W. Hedrick, Ro. O. Peterson, and J.A. Vucetich.  
Genomic sweep and potential genetic rescue during limited environmental 
conditions in an isolated wolf population (Isle royale).   
 
 
Wayne, R.K., "Recent Advances in the Population Genetics of Wolf-like Canids", 
The World of Wolves: new perspectives on ecology, behaviour and management, 
Marco Musiani, Luigi Boitani, and Paul C. Paquet(Eds.), University of Calgary 
Press 4 (2): 15-50 (2010). 
 
"Complete Mitochondrial Genomes of Ancient Canids Suggest a European Origin 
of Domestic Dogs" (Thalmann et al. 2013). 
 
Article Re: Wayne’s Research on wolf genes: 
http://lifesciences.ucla.edu/docs/Unique%20Evolution.pdf 
 
Pauline Charruau is doing work re: North American Wolf Population conservation and 
gene expression profiles in wolves exposed to anthropogenic disturbance.  I can’t find 
any thing published yet on this.  Same, Rachel Johnston.   

 
Gray et al. Linkage Disequilibrium and Demographic History of Wild and Domestic 
Canids. Genetics  
  Models demographic history of wild and domesticated canid populations.  
  

*Adams JR, LM Vucetich, PW Hedrick, RO Peterson, JA Vucetich. in press. 
*Genomic sweep and potential genetic rescue during limiting environmental 
conditions in an isolated wolf population. Proceedings Royal Soc B 
(doi:10.1098/rspb.2011.0261) (March 2011). 

 Examines genetic rescue as a management tool to mitigate adverse effects of 
inbreeding.  Documented consequences of a male wolf that immigrated to the Isle Royale 
population; within 2.5 generations he was related to every individual in the population.  
The beneficial effects of gene flow may be substantial and quickly manifest.   

 

Scandinavia 
 
Thomassen, H.A., Fuller, T. Buermann, W., Mila, B., Kieswetter, C.M., Jarrı́n-V., 
P., Cameron, S.E., Mason, E., Schweizer, R. Schlunegger, J. Chan, J., Wang, O., 
Peralvo, M., Schneider, C.J., Graham,C.H., Pollinger, J.P., Saatchi, S., Wayne, R.K. 
and T.B. Smith, "Mapping evolutionary process: a multi-taxa approach to 
conservation prioritization", Evolutionary Applications, 4 (2): 397-413 (2011) . 

 English copy not found.  



*Aspi, J.E. Roininen, M. Ruokonen, I. Kojola, and C. Vila.  20065. Genetic 
Diversity, population structure, effective population size and demographic history of 
the Finnish Wolf Population.   Molecular Ecology.   

 Sampled the Finnish wolf population in three different time periods.  Very few 
individuals were not from the local population.   Estimating variance effective size of the 
populations demonstrated that effective population size was approximately 40 wolves, 
which was slightly larger than the estimated census size of breeding individuals, and 
indicated strong evidence for a long-term population decline.  The results suggest that the 
contemporary wolf population was roughly 8% of historical size, and that the population 
decline was and would be caused by increased inbreeding, diminished dispersal within 
the population, and decreased immigration to the population.   

 
 
*What the Inbred Scandinavian Wolf Population Tells us About the Nature of 
Conservation” (with Jannikke Räikkönen, John A. Vucetich, Leah M. Vucetich, and 
Rolf O. Peterson) for PLoS One Biology, 8(6) e67218. [pdf] 
 
 Examined the incidence of congenital anomalies for 171 Scandinavian wolves 
born between 1978 and 2010 to assess the genetic aspects of population health.  Many of 
the found anomalies were likely associated with inbreeding.   
 
*Geffen, E., Kam, M., Hefner, R., Hersteinsson, P., Angerbj�rn, A., Dal�n, L., 
Fuglei, E., Nor�n, K., Adams, J.R., Vucetich, J., Meier, T.J., Mech, L.D., Vonholdt, 
B.M., Stahler, D.R., and Wayne, R.K., "Kin encounter rate and inbreeding 
avoidance in canids", Molecular Ecology, 19 : - (2011) . 
 
 Examined inbreeding depressions in canids relating to rates of kin encounter, 
comparing kin encounter rate and the proportion of related breeding pairs in noninbred 
and highly inbred canid populations.  Within natal groups there was a significant 
avoidance of mating with a relative.  However, the lack of inbreeding avoidance in some 
populations could be explained by a high proximity of close relatives in one area.   
 
 
 

The Pacific Northwest  
 
Berger, K.M., E.M. Gese, and J. Berger. 2008. Indirect effects and traditional 
trophic cascades: A test involving wolves, coyotes, and pronghorn. Ecology 89: 818-
828. 

Analyzed the effect of wolf and coyote densities on pronghorn predation.   



Beschta, R.L. and W.J. Ripple. 2010. Recovering riparian plant communities with 
wolves in northern Yellowstone, U.S.A. Restoration Ecology 18: 380-389. 
 
Wolves, Trophic cascades, and rivers in the Olympic National Park 
Robert L. Beschta and William J. Ripple 
 Studies cascade effects of wolf removal in the park; ungulate browsing following 
wolf extirpation caused significant long-term impacts to riparian plant communities. 
 
The Art of Wolf Restoration in the Northwestern United States: Where To Now?   
 Ed Bangs, Mike Jimenez, Carolyn Sime, Steve Nadeau, Curt Mack   
ChChapter in A New Era for Wolves and People: Wolf Recovery, Human Attitudes and 
Policy 
 

Gray Wolf Differentiation in BC Rainforest  

Population genetic structure of gray wolves (Canis lupus) in a marine archipelago 
suggests island-mainland differentiation consistent with dietary niche 

Authors: Astrid V Stronen12*†, Erin L Navid3†, Michael S Quinn4, Paul C 
Paquet56, Heather M Bryan567 and Christopher T Darimont567* 

http://bcrainforest.com/gray-wolf-differentiation-coastal-inland-wolves/ 

 Examines wolves on the central coast of British Columbia to study whether 
ecological heterogeneity across space can influence the genetic structure of populations, 
including that of long-distance dispersers.   

*Tad Larsen (MS, July 2004) Modeling Gray Wolf Habitat in Oregon Using a 
Geographic Information System 

Gray Wolves (Canis lupus) were once found throughout North America 
including Oregon. Wolves were extirpated from Oregon due to heavy hunting 
pressure in the late 19th and early 20th centuries and have been absent for over 50 
years. Successful reintroduction efforts in Idaho and the greater Yellowstone area 
have caused wolf populations in the Rocky Mountain region to rise dramatically, 
giving way to wolf dispersal into Oregon. This research used logistic regression 
and a Geographic Information System (GIS) to model and assess potential wolf 
habitat in Oregon. Models based on previous research were analyzed to find the 
best approximating wolf habitat model. These a priori models were formulated 
under the hypotheses that wolf habitat (1) will include relatively high densities of 
prey, (2) will be limited by human influence, (3) will include favorable landscape 
characteristics (e.g. forest cover, public ownership), and (4) may be influenced by 



some combination of these factors. The final model was tested and validated with 
wolf pack data from the Rocky Mountain region. The results show that a habitat 
model including variables of forest cover and public land can successfully predict 
wolf habitat in the study area. These results may assist natural resource managers 
in developing and implementing of a wolf management plan in Oregon. 

 
 
*George Wuerthner – no reasonable citation found for this article, though I did find the 
actual article linked on the Cascadia Wildlands site  :  
 
 Older article regarding habitat.  Ungulate population numbers outdated, but 
contains arguments re: three suitable swathes of habitat.   
 
The Relationship of wolf recovery to habitat conservation and biodiversity in the 
northwestern United States 
Steven H. Fritts, Edward E. Bangs, James F. Gore 
 
 Analyzes role of the wolf’s symbolic power in conservation, relationship to public 
lands and private lands.  
 
“Ecological Effects of the World’s Largest Carnivores” (with William J. Ripple, 
James A. Estes, Robert L. Beschta, Christopher C. Wilmers, Euan G. Ritchie, Mark 
Hebblewhite, Joel Berger, Bodil Elmhagen, Mike Letnic, Oswald J. Schmitz, 
Douglas W. Smith, Arian D. Wallach, Aaron J. Wirsing), in Science 343, 1241484, 
2014.  
 
 Discusses the status of large carnivores and their effects on large ecosystems, 
including the Gray wolf in the American west.   
 
“Wolf Hunting and the Ethics of Predator Control” (with John A. Vucetich) in 
Linda Kalof, ed. The Oxford Companion of Animal Studies, Oxford University Press, 
forthcoming, 2014. 
 Can’t find this article; might not be published yet?  Examines ethics of wolf 
hunting as means of population control and in general, and finds it is “inappropriate.”  
 
“Wolves and ravens, science and ethics: Traditional ecological knowledge meets 
long-term ecological research” in  M. K. Nelson and D. Shilling, eds. Keepers of the 
Green World: Traditional Ecological Knowledge and Sustainability. Cambridge 
University Press. 
 -Cannot find article  
 
*“Removing protections for wolves and the future of the U.S. Endangered Species 
Act (1973)” (with Jeremy T. Bruskotter, John A. Vuetich, Sherry Enzler, and 
Adrian Treves), in Conservation Letters, 2013. 
 



 Criticizes the proposed rule changes in the ESA regarding wolves; points out how 
the best available science is ignored to support untrue claims regarding “unsuitable 
habitat.”   
 
*Modeling Gray Wolf (Canis lupus) Habitat in the Pacific Northwest, U.S.A. Tad 
Larsen, William J. Ripple 
http://www.journalconsplanning.org/2006/volume2/bb9b/finalmanuscript.htm 
 Finds suitable habitat to support population of 1,450 wolves in Oregon, more in 
the Pacific Northwest.   
 
Columbia Basin Bulletin 
http://www.cbbulletin.com/430354.aspx 
 
 Article Regarding how wolves and cougars will interact and how the environment 
will be affected as wolves move back into Oregon.   
 
*Using Logistic Regression to Model Wolf Habitat Suitability in the Northern 
Rocky Mountains 
http://www.image.ucar.edu/~nychka/RAnalyticsCourse/Supplement/Houts03.pdf 
 Tests the model that assesses suitable wolf habitat in Idaho, Montana, Wyoming, 
Washington and Oregon.   
 
*Conservation Biology Institute (Carroll et al. 2001).  Is the Return of the Wolf, 
Wolverine, and Grizzly Bear to Oregon and California Biologically Feasible?  

Discusses possibilities of restoring large carnivore populations in Oregon.  
Analyzes historical numbers of wolves and how different regions of Oregon might 
support new populations.  Figure 1.1 is a habitat model the predicts potential 
subpopulations in Oregon, California, Idaho and Montana.  With successful dispersal to 
the southern Cascades, that region could support 190-470 wolves, northeastern Oregon 
100, and other populations could exist along the coast.   

- http://www.klamathconservation.org/docs/carrolletal2001b.pdf 
 
 
 
 
 
*Feasibility of Wolf Reintroduction to Olympic Peninsula, Washington 
 
http://www.vetmed.wsu.edu/org_nws/NWSci%20journal%20articles/2004%20files/
Special%20issue/v78special%20p1%20Ratti%20et%20al.PDF 
 ^ Olympic Peninsula  
 Identifies and examines possibilities for recovering wolves on Olympic Peninsula.  
Predicts a population of 56 wolves would be (marginally) viable, and would not 
negatively effect ungulate and domestic animal populations.  The study goes on to 
caution against recovering wolves on the peninsula due to negative reactions from local 
residents.   



 
 
Beyond Wolves: The Politics of Wolf Recovery and Management 
 By Martin A. Nie 
 Notes the Conservation Biology study and applies it to the Adirondack Pack.    
 
Ausband, D.E., J. Holyan, and C. Mack.  2009a.  Longevity and adaptability of a 
reintroduced gray wolf.  Northwestern Naturalist. 90:44:47.   
 Analyzes life expectancies of Wild wolves, finds wild wolves can live up to 15 
years, a lot of wolves die at 4 years, translocated wolves are more likely to die faster.   
 
*Campbell, B.H. B. Altman. E.E. Bangs, et al Restoring wildlife populations.  
Restoring the Pacific Northwest: the art and the science of ecological restoration in 
Cascadia.   
 
 “Wolves are very susceptible to human-caused mortality, and humans cause about 
85% of all known wolf deaths” ( Banges et al. 1998).  Examines the conflicts between 
wolves and people and how human involvement effects wolf habitat, especially with 
roads.  Asserts that 800 square kilometers are necessary to support a wolf pack.   
 
Phylogeography of Wolves in the Pacific Northwest 
Byron v. Weckworth, Sandra L. Talbot, Joseph A. Cook 
http://www.bioone.org.proxy.lib.pdx.edu/doi/abs/10.1644/09-MAMM-A-036.1 
 Hypothesizes evolution of PNW wolves; imagines independent evolutionary 
histories for coastal and continental wolves in North America; coastal wolf 
distinctiveness may warrant a reevaluation of conservation status.   
 
 
*Using Small Populations of Wolves for Ecosystem Restoration and Stewardship 
Daniel S. Licht, Joshua J. Millspaugh, Kyran E. Kunkel 
 
 Analyzes potential for viewing wolf conservation through new lens – focusing on 
restoring small populations to small natural areas for purposes of restoration and 
stewardship, looks at how smaller populations survived on Coronation Island and Isle 
Royale and Wind Cave and the different proposed conservation strategies in Rocy Mt. 
National Park.   
 
 

Other Ungulate Interactions/ Reflections on 
Population 
 
 

Vucetich JA, Hebblewhite M, Smith DW, Peterson RO. 2011. Predicting 
Prey population dynamics from kill rate, predation rate and predator-prey ratios in 



three wolf- ungulate systems. Journal of Animal Ecology (May 13). doi: 
10.1111/j.1365-2656.2011.01855.x. 
 Assesses the relationships of how predation statistics relate to prey population 
dynamics in three systems where wolf-prey dynamics have been observed for 41 years 
(Isle Royale) 19 years (Banff) and 12 years (Yellowstone).   

 
Distribution of Caribou and Wolves in Relation to Linear Corridors 
Adam R. C. James and A. Kari Stuart-Smith 
The Journal of Wildlife Management, January, 2000 
http://www.jstor.org.proxy.lib.pdx.edu/stable/3802985 
 
 Tests the hypothesis that linear corridors increase human harvest and predation 
pressure on woodland caribou and wolf activities in Alberta.    Evidence indicated that 
caribou near linear corridors puts them at a higher risk of depredation; recommends 
corridors in caribou habitat be limited.    
 
Population Dynamics and Harvest Characteristics of Wolves in the Central Brooks 
Range, Alaska.  Layne G. Adams, Robert O. Stephenson, Bruce W. Dale, Robert T. 
Ahgook, Dominic J. Demma.  Wildlife Monographs, Number 170:1-25. 2008.  
Published by The Wildlife Society.   
http://www.bioone.org.proxy.lib.pdx.edu/doi/pdf/10.2193/2008-012 

 Investigates population dynamics and harvests of a newly created protected zone 
in Gates of the Arctic National Park and Preserve in Northern Alaska.  Objectives were to 
monitor abundance, vital rates, characterize wolf harvests.  Wolf densities averaged 6.6 
wolves per 1,000 square km in autumn and 4.6 wolves per 1,000 square km in spring, 
more population numbers follow.  Determined that rates of increase in wolf populations 
have an inverse, curvilinear relationship with human-caused mortality, such that 
population trends were not correlated with annual human take; provides that wolf 
populations compensate for human exploitation.   
 
 
Gittleman, J. L. and S. L. Pimm. 1991. Crying wolf in North America. Nature 
351:524–525. 
 
Hinton, J.W. , Chamberlain, M.J. , Rabon Jr., D.R.  
Red wolf (Canis rufus) recovery: A review with suggestions for future research  
(2013)  
 Explores recovery of red wolves after reintroduction, including challenges 
presented from hybridization, human-caused mortality and inbreeding.   
 
 
J. Terborgh, J.A. Estes, Eds., Trophic Cascades: Predators, Prey and the Changing 
Dynamics of Nature (Island, Washington, DC, 2010) 
 
 
 



Habitat and Spatial Model Analysis 
 
*Martinez, P.A. , Zurano, J.P. , Molina, W.F.  
Applications and implications of phylogeography for canid conservation | 
Aplicaciones e implicaciones de la filogeografía para la conservación de los cánidos  
(2013) Mastozoologia Neotropical 
 Presents a review of the main contributions to reviewing gene flow, effective 
population sizes, population bottlenecks etc. in relation to canid conservation.  Considers 
how fragmentation of habitats have increased and added to concerns re: inbreeding; 
discusses ability of canids to survive due to their mobility and hyrbidization.   
 
*Impacts of Landscape Change on Wolf Restoration Success: Planning a 
Reintroduction Program Based on Static and Dynamic Spatial Models 
http://onlinelibrary.wiley.com.proxy.lib.pdx.edu/doi/10.1046/j.1523-
1739.2003.01552.x/abstract;jsessionid=259D2FDFB9D7C2E1FD80F2C5DB3ED21B.f0
4t04?systemMessage=Wiley+Online+Library+will+be+disrupted+9th+Aug+from+10-
2+BST+for+essential+maintenance.+Pay+Per+View+will+be+unavailable+from+10-
6+BST. 
 Uses population models to predict wolf distribution and viability in Yellowtone 
and the Rocky mountains under current conditions and allowing for possible changes to 
landscape and land use.   
 
 
 
 
 
Defining Recovery Goals and Strategies for Endangered Species: The Wolf as a 
Case Study.  Carlos Carroll, Micael K. Phillips, Carlos A. Lopez-Gonzalez, Nathan 
Schumaker.   
 
 Uses spatially explicit population model of wolves to propose framework for 
defining rangewide recovery priorities; finds Yellowstone and Idaho to be the most 
secure core areas for wolves in the west, notes that those core areas could facilitate 
recovery in 49% of the area of the western United States that holds sufficient prey to 
support wolves; that percentage could drop 23% in the next few decades or increase to 
66% depending on management decisions.  Suggests more rigorously defining the ESA’s 
“significant portion of range” concept to clarify debate.   
 
 
 
 
Relating populations to habitats using resource selection functions 
Mark S. Boyce, Lyman L. McDonald.   
http://www.sciencedirect.com.proxy.lib.pdx.edu/science/article/pii/S0169534799015931 
 



 Highlights the use of resource selection functions to predict probability of habitat 
being used by an animal, and uses gray wolves in the Northeastern US and Wisconsin 
and Michigan as an example.   
 
 


