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Mark-recapture for monitoring
CMR methods allow estimation of valuable population information
for management
o vital rates
e abundance
e trends
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Mark-recapture for monitoring

Sampling design challenges
 Low capture probability
= |ow precision
= |ow power to detect trends
How allocate effort to Iimprove power?
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Motivating case

Sparse capture histories
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(Curtis et al., in prep)
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Power analysis I: What do we know?

Approach Estimated population parameters
(N=170, 0, =0.15, 0,ge? = 0.1, 0ire? = 0.25, p=0.07)
Simulate 1000 \

capture histories each A=1||A=0.966 | |A=0.933||A=0..87

\ [

Fit Bayesian Pradel-lambda models (tFE, tRE)

\

Type Il error rates
(A <1, but don't “detect” decline)

Type | error rates

(A =1, but “detect” decline)
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Power analysis I: What do we know?

Results
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Power analysis Il: Sampling design

Approach . .
Estimated population parameters
(N=170, 0,2 =0.15, 0,ge? = 0.1, Oipe? = 0.25)
_ / \
A 0.966 0.933
. P P
Simulate 1000
L = | effort: 1x (p=0.07) 2x (p=0.14)
capture histories each AT A
#yIs: 10 15 20
- \ N\ v/

Fit Bayesian Pradel-lambda models (tFE, tRE)
\ VYV Y v /

Probability of detecting decline
(1 - Type Il error rate)
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Power analysis Il: Sampling design

Results
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Conclusions

« Power analyses can inform both inference and sampling design

* Increasing duration of monitoring buys more power per effort than
within-year effort increase

 Tradeoff between efficiency (power per effort) and urgency (%
decrease before detection)
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