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Update

•3 demographic recovery criteria

•Enhancement of demographic 

modeling

This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. 
The information is provided on the condition that neither the U.S. Geological Survey nor the U.S. Government shall be 

held liable for any damages resulting from the authorized or unauthorized use of the information
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Females with cubs 2019 (DMA)

Preliminary Information-Subject to Revision. Not for Citation or Distribution

Parameter Estimate

Unique females with cubs 47

Chao2 66

Model-averaged Chao2 58
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Females with cubs 1983-2019 
(DMA)
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Total population estimate 2019 
(Chao2 estimator; DMA)

95% confidence 
interval

Population segment Estimate Lower Upper

Independent females 
(≥2 yrs old)

257 205 309

Independent males 
(≥2 yrs old)

257 200 314

Dependent young 
(cubs and yearlings)

223 202 245

Total 737 657 818

Preliminary Information-Subject to Revision. Not for Citation or Distribution
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Occupancy 
females with 
young (cubs, 
yearlings, or 2-
year-olds) 2019 

• 18 of 18 Bear 
Management Units 
(BMUs) occupied 
during 2019) 

• 18 of 18 BMUs 
occupied >4 of last 
6 years (2014-
2019)

Preliminary Information-Subject to Revision. 
Not for Citation or Distribution
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Known and 
probable 
mortalities 
2019

• 27 in DMA

• 19 human-caused

• 7 natural 

• 1 undetermined 
cause

Preliminary Information-Subject to Revision. 
Not for Citation or Distribution
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Estimated percent mortality for 
population segments (DMA)

Preliminary Information-Subject to Revision. Not for Citation or Distribution

Population segment Estimated 
N

Documented 
mortality

Estimated total 
mortalitya

Estimated % 
mortality

Independent females 
(≥2 yrs old)c 257 5 9 3.5

Independent males 
(≥2 yrs old)c

257 17 30 11.7

Dependent young 
(cubs and yearlings)

223 0 0.0b

a Unknown/Unreported estimate is not applied to loss of dependent young
b Estimated from documented human-caused mortalities only
c Sex unknown for 2 bears; assigned through random generator
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Multi-Pronged Approach

• Chao2

• Model averaging

• Underestimation bias

• Vital rate estimation

• Harnessing power of telemetry monitoring

• Annual updates

• Integrated population model (IPM)

Preliminary Information-Subject to Revision. Not for Citation or Distribution
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Chao2 Re-assessment

• New approach improves on model 
averaging and is better suited for future 
scenarios of population change

• Simulations provide new guidance to 
address underestimation bias associated 
with distance rules for identifying unique 
females with cubs 

Preliminary Information-Subject to Revision. Not for Citation or Distribution



IGBST

Estimation of Vital Rates

Preliminary Information-Subject to Revision. Not for Citation or Distribution

Independent survival

Cub/yearling survival

Reproduction



IGBST

Annual Estimation of Vital Rates

Preliminary Information-Subject to Revision. Not for Citation or Distribution

Independent survival

Cub/yearling survival

Reproduction
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and Abundance

Independent survival

Cub/yearling survival

Reproduction

Annual Estimation of Vital Rates

Abundance and Trend
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IPM Links Vital Rates and 
Abundance

Preliminary Information-Subject to Revision. Not for Citation or Distribution

Independent survival

Cub/yearling survival

Reproduction

Parameters are “self-reconciling” --> reliable inference

IPM

Abundance and Trend
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Next Steps (summer-fall 2020)

• Finalize Chao2 reassessment report

• Formalize annual vital rate monitoring 

• Complete development of integrated 
population model

• Fall YES presentation: synthesis of recent 
demographic work

Preliminary Information-Subject to Revision. Not for Citation or Distribution
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