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A Tale Of Two-Stages
And a Crossover



Adult ESU Level Escapement
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Study Streams in California
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Generalized random tessellation stratified (GRTS) sampling
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Caspar Creek Pudding Creek Noyo ECS
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Caspar Creek Pudding Creek Noyo ECS All Noyo
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Coho Salmon Residence Time
`

Year Data Coho Salmon Residence Time

n Low 95% CI Point Estimate High 95% CI

2005-06 Annual Average 11 15.03 21.73 28.42

2006-07 Annual Average 3 20.00 23.30 29.00

All Years Grand Mean 164 25.16 26.99 28.83



Coho Salmon Steelhead

0.20 ± 0.03 (95%ci) 0.11 ± 0.0.7 (95%ci)

Average Observer Efficiency
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Regional Sampling



Regional coho escapement
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Steelhead estimates by GRTS sample rate
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x is the mean value expected in data
k  is the negative binomial exponent
R  is desired level of error as a percentage 
(10%, 25%, 30%, and 50%)
tα Probability of not achieving desired level 
of error
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Sample Size and Precision



Sample Size for Regional Estimates

30% Precision Probability of not Achieving Desired Error 

90% 95%

Steelhead Coho Steelhead Coho

Redd Counts 34 43 49 62

AUC 122 102 174 146




