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Validating tGMR:
Chilkat River Chinook salmon
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Chilkat River Watershed

3rd largest 
producer of 

Chinook 
salmon in 

SEAK

Pacific Salmon 
Commission 
exploitation 

rate and 
escapement 

indicator stock
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Chilkat Chinook Trends

“Stock of 
Management 

Concern” 
designation in 2017

Halted subsistence 
harvest
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Mark-Recapture vs. tGMR
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Objectives

1. Validate tGMR in Alaska
2. Examine bias in abundance estimates
3. Investigate influence of adult dropout on tGMR 
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Estimators

Estimator 2020 Escapement 
Estimate

Coefficient of 
Variation (CV)

tGMR 2,936 0.06

Traditional MR 3,180 0.16
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tGMR vs traditional MR
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Simulating Bias:
Individual-Based Modeling
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tGMR Assumptions

1. Equal probability of sampling adults
2. Closed population
3. Marking does not affect behavior
4. Marks are retained
5. Marks are correctly identified
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Assumption Violation

• Age-specific changes in both selectivity and reproductive 
success may bias estimate

• Affects number of recaptures (Waples & Feutry 2021)
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Individual-Based Model
Initialization Sampling Outputs Calculations

Offspring

Adults

Sampled 
Adults

Sampled 
Offspring

Parent-Offspring 
Pairs

• Abundance Estimate
• CV
• Bias

Age

RS    Selectivity    Dropout
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Direction and Magnitude of Bias?
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Investigating Dropout:

Mainstem vs Tributary

17 18

Why do these estimates differ?
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Does adult dropout occur?

Dropout?
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Simulations without dropout
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Simulations with 35% dropout
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Key takeaways

1. tGMR is accurate and more 
precise than traditional 
mark-recapture 

2. Potential biases may be 
identified and corrected

3. Adult sampling location 
influences abundance 
estimation
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Questions?

swrosenbaum@alaska.edu
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