PIT-tag Based Abundance Estimation
for Snake River Basin Steelhead
Populations
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Why PIT-tag Abundance?




Why PIT-tag Abundance?

PIT-tags

Spawning Ground

Surveys ‘

Information Gained
and Precision

~ Alternative Facts

Effort and Cost



PIT-tag Detection Types



Steelhead PIT Tag |
Detection Locations
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Estimation Basics
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Estimation Basics

Lower Granite Escapement
Model (STADEM)




Estimation Basics
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Estimation Basics

Snake River Branch Occupancy
Model (DABOM)

V)1

Estimated Detection
e Probabilities and Valid
Abundance Estimates

Fixed Detection
== Probabilities and Biased
Abundance Estimates




Model Details
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Estimation Basics




DABOM Sites
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Tributary
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Population Abundance

Washington

.
&L o=

-~
A

b

______MPG_____| Populations | Abundance |
6 4

Clearwater River

Grande Ronde River 4 3
Hells Canyon 1
Imnaha River 1 1
Lower Snake 2 1

Salmon River 12 8



Population

Asotin Creek
1 4000
1000+ 3000+
9
(B ———
&
2000+
[ ] ‘:.
500+
10001 — — — —

Year
Abundance Method - PIT - Weir -+ Redd



Lower Granite Trap Rates

Weekly trap rate estimated from all previously tagged fish ascending the ladder
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Passage Rate

Lower Granite Passage Rates
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Escapement

Estimated total passage for window and trap observation models and the state-process
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Model Node
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Transition Probabilities
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2017 Population NOSA
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Life History Metrics
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Partnerships
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Model Details

* Hierarchical Modeling

- Split complex process into multiple sections
- Link sections together through mathematical equations

nrg

Example: Female % =
NTotal

Female # = Abundance * Female %

e State-Space Modeling

- Observation models
- Process models

Recaptures
Marks

Example: Detection Probability =

Captures

Abundance = : —
Detection Probability



Model Details

 Data gathering, processing and model runs all
completed with “R packages.
1. STADEM
e DART
* Lower Granite Trap DB
2. PlTcleanr

* PTAGIS
* Lower Granite Trap DB
3. DABOM

~p° https://github.com/kevinsee/”package-name”




STADEM Details

Window Counts

) Day Tags
. Daytime Passage Rate = ————
Observation y g Total Tags

Process — .
Tags Reascending

Reascension Rate =
Total Tags

Tags Trapped

Trap Rate =
Total Tags

Trap Catch

/ Trap Rate
>tate { Total Passage =
~~_  Window Count

Daytime Passage Rate

Process

Escapement = Total Passage * (1 — Reascension Rate)



DABOM Details

Observation
Process

State
Process

—

Tags Observed

Detection Probability =

Tags Upstream

. Tags Observed
Estimated Tags = J

Detection Probability

Estimated Tags
Transition Probability =

Tags Released



