An Integrated Model for Estimating Pacific Lamprey
Abundance and Passage at Willamette Falls
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Obstacle and Opportunity

» Understanding passage
rates and abundance Is
critical

 All barriers are different




Enumerating Fish at Passage Barriers

* Approaches
—Census

—Counting surveys
—Mark-recapture
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Lincoln Petersen(LP) Estimator

n, =# marked (1 pass) TAGGED:UNTAGGED
n, = # examined (29 pass) =
. — # recaotured (20 pass)  OBSERVED:TOTAL




Lincoln Petersen(LP) Estimator

n, =# marked (15 pass) TAGGED:UNTAGGED
n, = # examined (29 pass) =

m, = # recaptured (2" pass) OBSERVED:TOTAL

Lincoln Petersen (LP) LP with Chapman’s bias correction

nin,

N — =(n1+1)(n2+1)_

N 1

m, (m, + 1)




Pacific Lamprey at Willamette Falls

Willamette Falls N
—Passage barrier

* Willamette Falls

IZM Portland Metro Area




Sampling at Willamette Falls

Willamette Falls
—Passage barrier
—Harvest location
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LP Estimates (2011-2018)

e Total abundance estimate:

(Tagged+1) - (Inspected + 1) 1
(Recaptures + 1)

* Probability of return (R):

R - Detected in the fish ladder
B Total tagged

NTotal —

NEscapement = NTotal x R



LP Estimates (2011-2018)
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Research Questions

1) Can the precision of estimates be
improved?

2) lIs it possible to:

a) Use additional data (daily
detections)




Objectives

1) Create an alternative estimator
using a model

— Dally time step

2) Compare LP and model-based




Daily Escapement Model

m + detections
Day
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Daily Escapement Model

Daily estimates of
probability of capture(q)
and proportion

tagged (p)
m; ~ Bln(yl )pi)




Daily Escapement Model

Two daily estimates of
escapement

y; ~ Binomial(E;, q;) \
M;~ Binomial(E;,p;) W, . y
. 'n




Model Fitting
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RESULTS




Estimates (2011-2018)
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Daily Estimates (2012)
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Temperature and Discharge Effects
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Daily Estimates (2011-2018)
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Annual Estimates: Willamette Falls vs. Bonneville
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Daily Estimates: Willamette Falls vs. Bonneville
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Conclusions

* Model-based estimator ...,
Improved precision
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