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Goals
• Review the research/science we have for cougar along with the draft 

issue statements, strategies and objectives developed for the new 

GMP.  

➢ Stable cougar population

➢ Maintaining cougar social structure

• Describe the ecosystem effects of human related mortality to bear 

and cougar (i.e., recreational take and lethal removal associated with 

conflict).

• Develop a draft hunting framework that utilizes the best available 

science to maximize the likelihood of meeting management 

objectives while minimizing management risk.  

• Develop measurable ways of assessing if the agency is meeting those 

objectives, and if not, to outline adaptive action(s) that can be taken 

to help meet those objectives.
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Washington’s framework

Total take = intrinsic growth rate x density x habitat
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Leslie Matrix Model

Wielgus, R.B., D.E. Morrison, H.S. Cooley, B. Maletzke. 2013. Effects of male trophy hunting on female carnivore 
population growth and persistence.  Biological Conservation 167:69-75.

Beausoleil, R. A., G. M. Koehler, B. T. Maletzke, B. N., Kertson, R. B. Wielgus.  2013. Research to regulation: 
cougar social behavior as a guide for management.  Wildlife Society Bulletin 37:680-688. 

5
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Review Other Agency Frameworks

Integrated Population Model and Resource Selection Function

Montana Fish, Wildlife, and Parks. 2019. Montana mountain lion monitoring and management strategy. 
140pp. Helena, MT, USA.

Statistical Population Reconstruction Using Hunter Harvest

Howard, A.L, M. J. Clement, F. R. Peck, E. S. Rubin.  2020.  Estimating mountain lion abundance in Arizon using 
statistical population reconstruction.  Journal of Wildlife Management 84:1-11.
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Cougar Research in WA (1998-2024)

7



Department of Fish and Wildlife

Intrinsic growth rate

8



Department of Fish and Wildlife

Assembled 8 data sets:18 years 

across 5 areas in WA

F(15)

F(18)

F(30)

F(19)
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Assembled 8 datasets spanning

18 years across 5 areas in WA

Female Male

Total 362 182 179

Adults 247 130 117 Low High

Age at capture 4.03 ± 2.34 4.89 ± 2.68
Wedge Ok. (ppp)

3.19 ± 1.78 5.32 ± 2.52

Age at known 
mortality

6.41 ± 3.43 6.55 ± 3.14
Wedge BM

4.48 ± 1.86 7.82 ± 4.29
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Adult cougar history and mortality
By periods when studies occurred
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Adult cougar survival

Right-
censored for 
natural 
intrinsic 
growth rate
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models parameters interactions

Proportional, 
Exponential.
Log-, Weibull

Sex , Source , 
Age , Year

Random 
effects
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Kitten and subadult survival
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10k parametric bootstrapped 

(95% CI)
For fecundity ( 𝐹) in a birth flow system 0.95 1.18 ± 0.25, 𝑛 = 82

kittens/surviving female/year: 1.12  (0.68 - 1.57) 

Annual adult survival estimate ( መ𝑆𝑎)
Females 91% (85% - 94%)
Males 89% (82% - 93%)

Annual survival estimate ( መ𝑆𝑘 , መ𝑆𝑢)
Kittens 62% (53% - 75%)

Subadults 85% (77% - 94%)
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Intrinsic growth rate መ𝜆 = 1.13
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Estimating cougar density
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Note on Density & Standardization
• Standardization in reporting density estimates was lacking

o Total?  ≥12 months old?  ≥18 months?  Adults only?

• When was the estimate derived?
o Winter-only seasonal estimate (smaller area of use)
o Estimate derived annually across multiple seasons?

• What technique was used?
o Track counts, scent stations, camera stations, scat collection, tissue 

collection via biopsy darts, capture-recapture, spatial vs non-spatial 
model-generated estimates, GPS collar-derived methods?

• From 91 cougar estimates published in the literature
o 71% needed correction for bias
o When standardized to independent-aged density, the range-wide 
      density mean = 1.6 - 2.02  (95% interval < 3.6) cougars/100km2

Murphy, S.M., R.A. Beausoleil, H. Stewart, and J.J. Cox.  2022.  Review of puma density estimates reveals sources 
of bias and variation, and the need for standardization.  Global ecology and conservation 354 (e02109)
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2021 Density Calculations

Home Range Mortality Method
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2021 Density Calculations
(24 annual densities - mean = 2.2)

• Beausoleil, R.A., L.S. Welfelt, I.N. Keren, B.N. Kertson, B.T. Maletzke, and G.M. Koehler. 2021. Long-term 
evaluation of cougar density and application of risk analysis for harvest management. Journal of Wildlife 
Management 85:462–473
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Density Calculations not Used
( +14 - for a total of 38 densities)

• Biopsy Project - 9 years (2003-2011)
• - Ferry County – no handling of cougars required (DNA)
• - Mark–recapture SECR model - mean density (≥ 12 months) of 2.2 cougars/100 km2

• Beausoleil, R.A., J.D. Clark, and B.T. Maletzke.  2016. A long-term evaluation of biopsy darts and DNA to estimate 
cougar density: an agency citizen science collaboration. Wildlife Society Bulletin 40:583–592

• Multi-State Project - 5 years (1998-2003)
• - Conducted in WA, BC, & ID
• - Total density estimate (included all age classes)
• - Minimum relative densities declined from 1.47 cougars/100 km2 to 0.85 cougars/100 km2.

• Lambert, C.S., R.B. Wielgus, H.S. Robinson, D.T. Katnik, H.S. Cruickshank, R. Clark,
• and J. Almack.  Cougar population dynamics and viability in the Pacific Northwest.  Journal of Wildlife Management 

70(1).
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Quantifying Cougar Habitat
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Quantifying Cougar Habitat

Binary Map

104,500 km2 = Statewide

91,000 km2= WDFW mgmt

• - Basemap was LandFire
• - Used cougar GPS collar locations used to ID habitat (binary)
• - District Bio input
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• - Generated using 20 research projects throughout the west
• - Resource selection function (RSF) quantifies a gradient of habitat selection
• - With our density estimates, could be used to model density variations statewide 

Quantifying Cougar Habitat

2024 RSF Map
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Cougar population management 

units
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PMUs & Harvest Guidelines

• Currently implemented at the PMU scale
• PMUs have relevance to the scale of research projects
• To meet mgmt objectives

o total human mortality = intrinsic growth rate x density x habitat

25



Department of Fish and Wildlife

Document mortalities & Adaptive management

WDFW mechanism

24- Hour Hotline & Website

ArcGIS Survey123

Sample collection
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Next steps

Rich Beausoleil
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Science Tasks by end of March

✓ Estimate intrinsic growth rate

✓ Estimate cougar density

✓ Quantify cougar habitat (pending decision)

✓ Review by external scientists (partially completed)

✓ Describe the ecosystem effects of human related mortality to bear and 

cougar (ongoing, end of March completion)

✓ Estimate total take with upper/lower bounds (e.g., guidelines) that meets 

objectives

❑ Scale determination

❑ Analysis on past total take levels in specific areas (e.g., northeastern WA)
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Future
❑ Coordination for incorporating data from other research entities

❑ Consider revising PMUs (biologist input, genetics, connectivity, etc.)

❑ Consider methods for monitoring 
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QUESTIONS?
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