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Snake River Fall Chinook Salmon
Run Reconstruction

e Goals

— Natural-origin fall Chinook salmon population

monitoring

e Status and trends of the Snake River fall Chinook salmon
Evolutionary Significant Unit (ESU)

— Harvest mitigation effectiveness
e Columbia and Snake River harvest and escapement goals

— Hatchery supplementation effectiveness
 Relative contribution to the natural spawning population



Objectives

« Estimate abundance and population composition
to and upstream of Lower Granite dam

— natural-origin
« Abundance
« Age and sex composition

— hatchery-origin
« Age and sex composition
* Individual hatchery group return abundance
e Overall hatchery fraction
e Stray rate



Run Reconstruction Background
» 1980 - 1999

— Period of low abundance
— Hatchery fish mainly from a single release location - Lyons Ferry

— Various trapping locations - Ice Harbor, Little Goose or Lower Granite
dam, and Lyons Ferry

— High trapping rates of CWT fish - approaching 100%
e 2000 - 2004

— Period of increasing abundance

— Hatchery fish from direct and acclimated releases above and below
Lower Granite (FCAP & IPC)

— Started trapping untagged fish at Lower Granite
— Lower and variable trapping rates — initiated systematic sampling

e 2005-2012
— High abundance
— Full hatchery production with releases above and below Lower Granite
— Fish trapped at Lower Granite, LFH and NPTH
— Systematic sampling at Lower Granite



Methods, 2005 - 2012

e Systematic sampling at LGR
— trap automatically captures fish based on a predetermined rate
e 2005-2012 range: 9% - 20%
 Data collection

— Recovered Coded Wire Tags (CWT)
 assignment to hatchery release groups

— Biological data
» marks (AD clips), sex, length
— Scale samples
» Age, juvenile life history (subyearling or yearling ocean entry)

e Abundance based on an adjusted window count at LGR



Adjusted Window

Window

count >

(USACE)

Count

Hour sampling
50 min/hour
counted — divide
by 50/60 (0.833)

Night passage

—divide by (1 - % night
passage)

% determined by PIT tags
interrogations at night

Add estimates for days
with partial or missing
daily counts

>

Total Adjusted
Window Count




Trap Sample

O/
[ CWT } [ AD clip/no CWT J

v
Unmarked/untagged CWT associated
Surrogates >\ CWT associated AD clipped
-identified by PIT

Unknown Hat
Natural-origin Untagged

-leftover AD
-leftover Snake R. Hat. clipped
unmarked

l

A 4
Proportion to
Adjusted Window
Count, subtract
re-ascensions

. -CWT release groups hatchery
Categorized by sex, i :
age & juvi rearing unassociated groups (untagged) -out of basin hatchery

-surrogates -stray hatchery (AD)

Total natural Total hatchery Total unknown origin
-known strays (CWT)




Methods

2010 - total fish = 9155

Hatchery CWT groups

Estimated untagged

CWT estimation CWT associated

CWT recoveries )
fraction

4656 X 0.35 = 1652

(1-% CWT)
% CWT

Natural-origin fish abundanc

Total Estimated
unmarked/untagged  CWT assgCciated

4499 - 1652 2847

Total return for
CWT release groups

4656
*t 1652

6308

Natural-origin



Validation of methods

 natural-origin fish abundance estimated by subtraction

Total
unmarked/untagged

2,373

Total AD clipped

694

estimated CWT

associated
Unmarked/untagged

1,085

estimated CWT
associated
AD clipped

677

Leftover
Natural-origin

1,288

Leftover AD clipped
hatchery-origin

17
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Impact of Run Reconstruction
Methods to Natural Abundance
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Age Composition s

= Snake R. Hat
e = Snake R. Nat
S 030 - — Yearling
£
S 020
Average Age £
Snake R. Hat 28 0.10 -
Snake R. Nat 3.4 0.00 - . |
Age 2 Age 3 Aged  Agebs Age 6
Total age
0.50
0.40 ® Snake R. Hat
m Snake R. Nat
Average c 0.30
Ocean Age 2
£ 0.20
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0.00 - . .
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Hatchery Fraction and Stray rates

Cumulative returns, 2000 - 2012

Mean
Hatchery

Sex Fraction Std Dev.
Female 0.68 0.14
Male 0.67 0.16
Jack 0.83 0.12
All 0.74 0.11

Mean

Stray
Sex Rate  Std Dev
Female 0.04 0.02
Male 0.02 0.01
Jack 0.01 0.01
All 0.02 0.01

Proportion

1.00
0.90

0.80 -

© o o o o

w ESS o1 D ~l

o o o o o
| |

0.20 -
0.10 -
0.00 -

m Strays
m Hatchery fraction



Origin of Stray Fall Chinook
Captured at LGR
2000 - 2012

Mean percentage
of total return

m Umatilla River 1.53%
m Klickitat River 0.11%
out of basin 0.12%

Out of basin: Wells, Ringold Springs and Bonneville Hatcheries, Handford wild,
Youngs Bay, Elhwa, Trinity, Feather, and Rogue Rivers



Snake River fall Chinook salmon
Run Timing
Window counts at Ice Harbor Dam

10t median 9Qth
1963-1968 3-Sep 19-Sep  12-Oct
2008-2012 adults + jacks  1-Sep 15-Sep  1-Oct
2008-2012 adults only 30-Aug 12-Sep  29-Sep

1.0
0.9
0.8

1963-1968
0.7
0.6 2008 - 2012 adults + jacks
0.5 2008 - 2012 adults
0.4
0.3
0.2 K-S test
0.1 MaxD = 0.201
0.0 9—Sept

12-Aug-08 12-Sep-08 12-Oct-08 12-Nov-08 12-Dec-08 *Significantly different



Conclusions

New methods changed abundance estimates and will be
validated by parentage-based-tagging (PBT)

Increasing abundance trends for both hatchery- and

natural-origin populations

 Returns of natural-origin SR fall Chinook have met the 10 — year
geometric mean goal of 3,000.

» Described returns from mitigation and supplementation release groups

Population composition

» Hatchery fish were significantly younger for total and ocean age
» Lower returns of natural-origin compared to hatchery-origin jacks
» No difference in sex composition

Hatchery influence

« High hatchery fraction
 low stray rates, predominantly from the Umatilla Hatchery






In-basin hatchery straying,
spawner distribution

Carcass recoveries and PIT tag detections
— Clearwater acclimated fish strayed to Snake X
— Snake acclimated releases strayed to Clearwater x

Straying to spawning areas estimated CWT recoveries from
carcasses

Straying to tributaries estimated by PIT tag detections at
Instream arrays (Potlatch, Asotin, Imnaha, Tucannon)
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Potlatch River; 187 tags
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In-basin hatchery straying,
spawner distribution

Garcla et al. 2004

Radio tagged fish at LGR that were released from lower Clearwater,
lower Snake and upper Snake

Tracked spawner fidelity among the three regions and between the two
rivers.

Reach fidelity
o Clearwater — 85%
e Lower Snake — 58%
o Upper Snake — 56%

River fidelity
» Clearwater — 85% (15% spawned in Snake)
o Lower Snake — 68% (32% spawned in Clearwater)
o Upper Snake — 99% (1% spawned in Clearwater)
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