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Introduction

AAbundance - primary metric needed for monitoring the status of salmon
and steelhead populations (McElhany et al. 2000)

AEstimates of abundance + age /sex data = population productivity
l.e. viability of populations

ADiscriminate stocks by life-history/migration patterns
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Genetic tools for Management of Salmonid Populations in the Columbia
River Basin

Analvytical approaches

1) Parentage Based Tagging (PBT):

Hatchery broodstock genetic data is used to identify all offspring of hatchery
parents

2) Genetic Stock Identification (GSI):

Population genetic data is used to identify the most likely population origin of
hatchery and wild fish



Genetic tools for Management of Salmonid Populations in the Columbia
River Basin

Genetic information

Single Nucleotide Polymorphism (SNP)
96 for PBT

192 for GSI
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Genetic tools for Management of Salmonid Populations in the Columbia
River Basin

Main sources of samples for genetic analysis

Harvest
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PBT samples for lab exercise

True composition of test
mixture file based on CWT
data.




PBT samples for lab exercise

True composition of test
mixture file based on CWT
data.

PBT baseline
Snake River Basin
Spring Chinook
2008-present




PBT samples for lab exercise

Reporting Group

Hatchery Source

L_Columbia_R_sp/fa

True composition of test

Cowlitz R.
Lewis R.

mixture file based on CWT

Willamette R

Clackamas R. early
McKenzie Hatchery
NF Santiam R.
MF Willamette R.

Mid_Columbia_R_sp

Deschutes R.
Klickitat R.
Umatilla R.

Warm Springs R.
Yakima R. Upper

U_Columbia_R_sp

Chiwawa R.
Leavenworth Hatchery
Little White Salmon NFH
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N o Clearwater Hatchery 1
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B Imnaga R. and tribs 2

o . 3 Lookingglass Hatchery 25
" Rapid River 3

SF Clearwater 2

38
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PBT samples for lab exercise

8 mystery samples

Different
species

Degraded
sample




GSI samples for lab exercise

True composition of test
mixture file based on CWT
data.




GSI samples for lab exercise

Reporting Group Hatchery Source N
Deschutes_R_sp
True composition of test Eavadl :
. - WARM SPRINGS R 11
mixture file based on CWT 20
L_Columbia_R_sp
data. COWLITZ R 7
KALAMA R 10
LEWIS R 3
20
Mid_Columbia_R_sp
KLICKITAT R 1
YAKIMA R -UPR 19
20
RapidR_Clearwater_sp
CATHERINE CR (GRANDE 1
CLEARWATER MIX 1
RAPID RIVER 15
S FK CLEARWATER 3
20
U_Columbia_R_sp
CHIWAWA R 2
LEAVENWORTH HATCHERY 11
LTL WHITE SALMON-NFH 5
WIND R 2
20
——— Willamette_R
MCKENZIE HATCHERY 3
S SANTIAM R 9
SANTIAM R N FK 2
WILLAMETTE R MID FK 6
20
Grand Total 120
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AAbundance - primary metric needed for monitoring the status of salmon
and steelhead populations (McElhany et al. 2000)

AEstimates of abundance + age /sex data = population productivity
l.e. viability of populations

ADiscriminate stocks by life-history/migration patterns
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Major Findings

1) Chinook salmon stocks segregate temporally, spatially, and by fishery harvest

I Fallrun Chinook salmon harvest
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Major Findings

2) Run-timing of Chinook salmon stocks consistent across years
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Major Findings

3) Out-of-Columbia-River-Basin Chinook salmon stray-rate estimated to be ~0.3%
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Major Findings

4) Consistent run-timing differences among steelhead stocks across years
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Major Findings

5) Female-biased sex ratio of Snake River steelhead

Sex ratios

SY2009
AMales = 34%
AFemales = 66% Female

SY2010
AMales =38% 9
AFemales = 62%




Major Findings

6) Relationship between steelhead run type (A vs. B) based on length and

saltwater age not definitive

m>78cm W<78cm LENGTH

100%
80%
60%
40%
20%

0%

S & D N
S & & ,50 RPN o
%((\ %((\ ,b\((\ %(Q &\V\’b K$’b ‘$'b (0(\ Q0 {\\& '\
C& & {') Q/’b Q,'b Q/’b N sz O
MR
N S « 3 X
N Y QQ’ ) $® © ,Q)('

m 2-Ocean % m 1-Ocean % AG E

100%
80%
60%
40%
20%

0%

& & &
P ‘—)\ ‘o\ S $ ’b$ ’b$ (QQ ®

e @Q & & \‘?JQ> \© F &
& PO SIS
& F& s & O

NR NY



CRITFC Genetics Staff

Acknowledgements

IDFEG Genetics Staff Yakama Nation Staff

Nate Campbell
Stephanie Harmon
Maureen Hess
Nick Hoffman
Vanessa Jacobson
Amanda Matala
Andrew Matala
Lori Maxwell
Megan Moore
Shawn Narum
Jeff Stephenson

CRITEC Fish Science

Mike Ackerman
Carlos Camacho
Matt Campbell
Dylan Kovis
Chris Kozfkay
Jesse McCane
Laura Redfield
Lynn Schrader
Craig Steele
Thea Vanderwey

Roger Dick Jr.
Paul Kuneki
James Kiona
Alfred McConnville
Roger Dick Sr.
David Sohappy

Warm Springs Staff
Larry #AnBubb
Jens Lovtang

OR/WA Fish and Wildlife

Staff

John Whiteaker
Bobby Begay
Winfred Perez
Jacinda Mainord

R A oimm VAT C o o o

Stalff

Devin Volenec

Chris Kern Funding

Joe Hymer Bonneville Power Administration
Ken Keller Pacific Coast Salmon Recovery Fu



Genetic Stock Identification
1) Define reporting groups
2) Test accuracy of the baseline
3) Construct a mixture file

4) Estimation of individual assignment and stock proportions



Genetic Stock Identification

1) Define reporting groups
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Genetic Stock Identification
1) Define reporting groups

2) Test accuracy of the baseline

ONCOR
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Ready

Search Desktop £ 3




File  Edit  Mixture Analysis  Individual Assignment
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File  Edit  Mixture Analysis  Individual Assignment  About

Baseline Data I Feporting Groups ] Mixlule] Output 1
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CowlSpLCpopl2=Fs

CowlSpLCpOp0ZxT S 102 /106 1044106 102 /104 1084108 104,/104 1084108 102 /102 1004100 1044108 106/108 104,/104 1064106 1084108 1084108
Cowl SpLCpop02xE0 102,/108 104,/108 102,/104 104/10% 104,/104 105/10% 102,/102 100,/100 104,/104 106,108 105,/10% 106,/108 105/10% 105/10%
Cowl SpLCpop0zxEl 102,/108 104,108 102,102 104,108 104,/104 108,/108 102,102 100,102 104,108 106,108 104,108 106,108 105,/108 105,/108
CowlSpLChop0zxEz 102,/106 104,106 102,/104 108/108 104,108 104,108 10z,/102 100,102 104,104 106/108 108/108 106,/106 108/108 108/108
Cowl SpLCpop02xE? 102,/102 104,104 102,/104 104,104 104,104 10%5,/10% 102,/104 100,100 10%5,/10% 106108 104,104 106,/108 105,/10% 105,/10%
Cowl SpLCpopozxEd 106,106 104,/106 102,104 104,108 104,108 108,/108 102,102 102,102 104,108 106,106 104,108 106,106 108,/108 108,/108
Cowl SpLCpop02xEs 102,/106 106/106 1044104 1044108 105/108 105/108 102,/102 100/102 105/108 1064106 1044104 106/108 105/108 105/108
Cowl SpLCpop02xEs 106,/106 104,104 102,/104 104,104 104,104 105,/108 102,/102 100,100 105,/108 106106 105,/108 106,/106 105,/108 105,/108
CowlSpLCpOpOZxKET 1064106 1044106 102,/102 1087108 104,104 1087108 102,/102 1004102 104,/108 106/106 104,/108 1064108 1087108 1087108
Cowl SpLCpop02xEs 106,/108 104,/108 104,/104 104/10% 104,/104 105/10% 102,/102 100,/100 104,/104 105/10% 104,/10% 106,/108 105/10% 105/10%
Cowl SpLCpoplzxEs 106,108 106,108 102,104 105,/108 104,108 105,/108 102,102 100,102 104,108 105,/108 104,/104 106,108 105,/108 105,/108
CowlSplCpop0zx20 102,/106 104,106 10z,/102 108/108 104,108 108/108 10z,/102 100,100 108/108 106/108 108/108 106,/106 108/108 108/108
Cowl SpLCpop02xal 102,/108 106,/108 102,/104 104,108 104,104 105,/10% 102,/102 100,100 105,/10% 106108 104,108 106,/108 105,/10% 105,/10%
Cowl SpLCpop0zxsz 106,106 104,106 102,104 104,108 104,103 104,108 102,102 100,/102 104,108 106,108 104,108 108,/108 105,/108
Cowl SpLCpopnzxa? 102,/102 1044106 102/104 1044108 105/108 102,/102 100100 1044108 1064108 105/108 106,106 105/108 106/108
Cowl SpLCpop02xo4 102,/106 106,/106 102,/104 105,/108 104,104 105,/108 102,/102 100,102 104,104 106106 104,104 106,/106 105,/108 106,/108
CowlSpLCROp0ZxKSS 1064106 1044106 102,/104 104,/108 104,/108 104,/108 102,/102 100,100 1087108 106,108 1087108 1087108 1087108 1087108
Cowl SpLCpop02xas 102,/108 104,/108 102,/104 104,/10% 104,/104 105,/10% 102,/102 100,/100 104/10% 106108 105/10% 106,/108 105/10% 105/10%
Cowl SpLCpoplzxs? 106,108 104,108 102,104 104,108 104,108 105,/108 102,102 100,102 104,/104 106,106 108,/108 106,108 105,/108 105,/108
CowlSpLCpop0zxas 106,/106 104,106 102,/104 104,108 104,108 108/108 10z,/102 100,102 104,108 106/106 104,108 106,/106 108/108 108/108
Cowl SpLCpop02xas 106,/108 104,108 102,/104 104,108 104,104 105,/10% 102,/102 100,100 104,108 106108 104,108 106,/108 105,/10% 105,/10%
Cowl SpLCpop0zx100 102,102 104,/104 102,104 108,/108 104,/104 108,/108 102,102 100,/102 104,/104 106,108 108,/108 106,108 108,/108 105,/108
Cowl SpLCpop02x101 1024106 1044106 102/104 1044104 1044104 1044108 102,/102 100100 105/108 1064106 105/108 106/106 105/108 106/108
Cowl SpLCpop02xl0z 102,/106 106,/106 102,/104 104,/108 104,104 104,108 102,/104 100,102 104,108 106106 104,104 106,/106 105,/108 105,/108
CowlSpLCpopOzxios 1064106 1044106 102,/102 1087108 104,/108 1087108 102,/102 100,/102 104,/108 106,108 104,/108 1064106 1087108 1087108
Cowl SpLCpop02xl04 102,/102 106,/108 102,/104 105/10% 104,/104 105/10% 102,/102 100102 104,/10% 106,108 104,/10% 106,/108 105/10% 105/10%
Cowl SpLCpop02x10s 102,102 106,108 102,102 105,/108 104,108 105,/108 102,102 100,100 104,108 106,106 108,/108 106,108 105,/108 105,/108
CowlSplCpop0zxl0e 10z,/102 104,106 102,/104 104,104 108/108 108/108 104,104 100,102 108/108 1087108 104,108 106,/106 108/108 108/108
Cowl SpLCpop02x107 106,/108 104,108 102,/102 104,104 104,104 105,/10% 102,/104 102,/102 104,108 106108 104,108 106,/108 105,/10% 106,/10%
Cowl SpLCpop02x106 102,/106 104,106 102,104 108,/108 104,/104 108,/108 102,104 100,102 104,/104 106,108 108,/108 106,108 108,/108 108,/108
Cowl SpLCpop02x109 1024106 1044106 102/104 1044108 1044104 105/108 102/104 100/102 1044108 1064106 1044108 106/108 105/108 105/108
Cowl SpLCpop02x110 102,/106 104,104 102,/102 105,/108 104,104 105,/108 102,/102 100,102 104,108 106106 105,/108 106,/106 105,/108 106,/106
CowlSpLCpOp0ZxK11l 102,/102 1044106 102,/104 1087108 104,104 1087108 102,/102 100,100 1087108 108/108 104,104 1064106 1087108 1087108
Cowl SpLCpop02xllz 106,/108 104,/108 104,/104 104/10% 105,/10% 104/10% 102,/102 100,/100 104/10% 106108 105,/10% 106,/108 105/10% 105/10%
Cowl SpLCpop0zxll3 102,/108 106,108 102,104 105,/108 105,/108 105,/108 102,104 100,102 104,/104 106,106 104,/104 106,106 105,/108 105,/108
CowlSplCpop0zxllg 10z,/102 106/106 102,/104 104,104 108/108 108/108 102,/104 100,102 108/108 1087108 104,108 106,108 108/108 108/108
Cowl SpLCpop02x11s 106,/108 104,108 102,/102 104,108 104,104 105,/10% 102,/102 100,102 104,104 106108 104,108 106,/108 105,/10% 105,/10%
Cowl SpLCpop02x1lé 102,102 106,106 102,104 104,/104 104,108 108,/108 102,102 100,/100 104,/104 106,108 104,108 106,106 108,/108 108,/108
Cowl SpLCpop02x117 1024106 106/106 102,/102 1044108 1044104 105/108 102,/102 100100 105/108 1064108 1044108 106/106 105/108 105/108
Cowl SpLCpop02x116 106,/106 104,106 102,/104 104,108 104,/108 105,/108 102,/102 100,100 104,108 106106 104,108 106,/108 105,/108 106,/108
CowlSpLCpOp0Zx1L1s 102 /106 1044106 102,/104 104,104 104,/108 1087108 102,/102 1004102 104,/108 106/106 104,/108 1064106 1087108 1064108
Cowl SpLCpop02x120 102,/102 106,/108 102,/102 105,/10% 104,/104 105/10% 102,/102 102,/102 105,/10% 106108 104,/104 106,/108 105/10% 106,/10%
Cowl SpLCpop0zxlzl 102,102 1044106 102,102 104,/104 104,108 105,/108 102,102 100,/100 105,/108 106,108 104,/104 106,108 105,/108 105,/108
CowlSpLCpop02xlz 2 102,/106 104,104 10z,/102 104,108 104,108 108/108 10z,/102 100,100 104,104 106/106 104,108 106,/106 108/108 108/108
Cowl SpLCpop02xl23 102,/108 106,/108 102,/102 104,108 104,108 105,/10% 102,/104 102,/102 104,108 106108 104,104 106,/108 105,/10% 105,/10%
Cowl SpLCpopozxlzd 106,/106 104,/104 102,104 108,/108 104,/104 108,/108 102,102 100,102 108,/108 106,106 108,/108 106,106 108,/108 108,/108
Cowl SpLCpop02x12s 106/106 1044106 102/104 1044108 1044104 105/108 102,/102 102,/102 1044104 1064108 105/108 106/106 105/108 105/108
Cowl SpLCpop02x126 106,/106 104,106 102,/104 105,/108 104,/108 105,/108 102,/104 100,102 104,104 106106 104,108 106,/106 105,/108 105,/108
CowlSpLCpOp0Zx1z 7 1064106 1044106 102,104 104,/108 104,104 1087108 102,/102 102,/102 1087108 106,108 104,104 1087108 1087108 1087108
Cowl SpLCpop02xl2 e 102,/108 104,/108 104,/104 104,/10% 105/10% 102,/102 100,/100 104/10% 106,108 104,/10% 106,/10% 105/10% 105/10%
Cowl SpLCpopdzxlzs 102,/108 106,108 102,102 104,108 104,/104 105,/108 102,102 100,/100 108,/108 106,108 104,108 106,106 105,/108 105,/108
CowlSpLCpop0zxl130 102,/106 104,104 104,104 104,108 104,104 108/108 102,/104 100,100 104,108 106/106 104,108 106,108 108/108 108/108
Cowl SpLCpop02x131 102,/108 104,108 102,/102 10%5,/10% 104,108 102,/102 100,100 10%5,/10% 106108 10%5,/10% 106,/10% 105,/10% 105,/10%
Cowl SpLCpop0zxl3z 102,102 104,/106 104,/104 104,/104 104,104 108,/108 102,102 100,102 104,108 106,106 108,/108 106,108 108,/108 105,/108
Cowl SpLCpop0zx133 1024106 106/106 1044104 1044108 105/108 105/108 1044104 100/102 105/108 1064106 105/108 106/106 105/108 106/108
Cowl SpLCpop02x134 102,/102 104,104 102,/104 105,/108 104,104 105,/108 102,/102 100,102 105,/108 106,108 104,108 106,/106 105,/108 105,/108
CowlSpLCpOpOzZx13s 102 /106 1044106 102,/104 104,/108 104,/108 104,/108 102,/104 100,100 1087108 106/106 1087108 1064106 1087108 1087108
Cowl SpLCpop02xlic 102,/108 104,/108 102,/104 104,/10% 104,/10% 105,/10% 102,/104 100,/100 104/10% 106,108 104/10% 106,/108 105/10% 106,/10%
Cowl SpLCpop0zxl37 102,/106 104,/108 102,104 108,/108 104,108 105,/108 102,102 102,102 104,108 106,106 108,/108 106,108 105,/108 106,108
CowlSpLCpoplzxl3 g 106/106 106/106 102,/104 104,108 104,108 108/108 10z,/102 100,102 104,108 1087108 104,108 106,/106 108/108 108/108
Cowl SpLCpop02x13a 102,/108 104,108 102,/102 10%5,/10% 104,104 104,108 102,/102 100,100 104,104 106108 104,104 106,/108 105,/10% 105,/10%
Cowl SpLCpopzx140 102,/106 104,106 102,104 104,108 104,108 108,/108 102,102 100,/100 108,/108 106,106 108,/108 106,106 108,/108 108,/108
Cowl SpLCpop0zxl41l 102,/102 1044104 102/104 1044108 1044104 105/108 102,/102 100/102 1044108 1064108 1044104 106/106 105/108 105/108
Cowl SpLCpop02xlaz 102,/102 104,104 102,/104 104,108 104,/108 105,/108 102,/104 100,102 104,108 106,108 104,/108 106,/106 105,/108 106,/108
CowlSpLCpoOpOzx143 102 /106 1044106 102,/104 104,/108 104,/108 1087108 102,/102 100,/102 104,/108 106/106 104,104 1064106 1087108 1087108
Cowl SpLCpop02xlds 102,/108 104,/108 102,/104 105,/10% 104,/104 105/10% 102,/104 100102 104,/10% 106108 104,/104 106,/108 105/10% 106,/10%
Cowl SpLCpop0zxl4s 106,108 104,/104 102,102 108,/108 104,/104 105,/108 102,102 100,100 108,/108 106,108 104,108 106,106 105,/108 105,/108
CowlSpLCpoplzxlds 106/106 104,106 102,/104 104,108 104,104 108/108 10z,/102 100,100 104,108 106/108 104,104 106,108 108/108 108/108
Cowl SpLCpop02xlar 102,/108 104,108 102,/102 104,108 104,108 105,/10% 102,/104 102,/102 10%5,/10% 106108 104,104 106,/108 105,/10% 105,/10%
Cowl SpLCpopzxl46 106,/106 104,/104 102,102 108,/108 104,108 108,/108 102,104 100,102 104,/104 106,106 104,108 106,106 108,/108 105,/108
Cowl SpLCpop0zx149 106/106 1044106 1024104 1044108 1044108 105/108 102,/102 100100 1044104 1064108 105/108 106/106 105/108 106/108
Cowl SpLCpop02x150 102,102 106,/106 102,/102 104,108 104,104 105,/108 102,/104 102,102 104,/108 106,108 105,/108 106,/106 105,/108 106,/108
CowlSPLCpOp0ZxK1S 1 102 /106 1044106 102,/104 1087108 104,104 1087108 102,/102 100,100 104,/108 106,108 104,/108 1064106 1087108 1087108
Cowl SpLCpop02xlE2 102,/102 104,/104 102,/102 104,/104 104,/104 105/10% 102,/104 102,/102 104,/10% 106108 105,/10% 106,/108 105/10% 106,/108
Cowl SpLCpop0zxls3 106,106 104,/104 102,102 104,108 104,108 105,/108 102,104 100,102 104,/104 106,108 104,108 106,108 105,/108 105,/108
CowlSpLCpop0zxls 4 10z,/102 104,106 10z,/102 108/108 104,104 108/108 10z,/102 100,100 104,108 106/108 104,108 106,108 108/108 108/108
Cowl SpLCpop02x1Es 102,/108 104,108 102,/102 104,108 104,104 105,/10% 102,/104 100,100 104,108 106108 104,108 106,/108 105,/10% 105,/10%
Cowl SpLCpop02x15é 102,/106 106,106 102,104 108,/108 104,108 108,/108 102,102 102,102 104,108 106,106 104,/104 106,106 108,/108 108,/108
Cowl SpLCpop02x15 7 1024106 1044106 102,/102 1044108 1044104 105/108 102,/102 100/100 1044108 1064108 105/108 106/106 105/108 105/108
Cowl SpLCpop02x156 102,/106 104,106 102,/104 104,108 104,104 105,/108 102,/102 100,102 105,/108 106106 104,104 106,/106 105,/108 106,/108
CowlSpLCpOp0ZxK1S 9 102 /106 104,104 102,/104 104,/108 104,104 1087108 102,/104 100,/102 1087108 106,108 104,104 1064106 1087108 1087108
Cowl SpLCpop02xl60 102,/108 106,/108 102,/102 104,/104 104,/10% 104/10% 102,/102 100102 104,/104 106,108 104,/10% 106,/108 105/10% 106,/10%
Cowl SpLCpopdzxlsl 102,102 106,108 102,104 104,/104 104,/104 104,108 102,104 100,102 108,/108 106,106 105,/108 106,108 105,/108 106,108
CowlSpLCpopl2xles 10z,/102 104,106 10z,/102 104,108 104,104 108/108 10z,/102 100,102 104,108 106/108 108/108 106,/106 108/108 108/108
Cowl SpLCpop02xle? 102,/108 106,/108 102,/104 104,104 104,104 105,/10% 102,/104 100,102 104,108 106108 105,/10% 106,/108 105,/10% 105,/10%
Cowl SpLCpopzxlcd 102,102 104,106 102,104 108,/108 104,/104 108,/108 102,102 102,102 108,/108 106,108 104,108 106,108 108,/108 105,/108
Cowl SpLCpop02xlEs 1024108 1044108 1027104 104108 105/10% 10%5/10% 102/102 100,/100 104108 106108 1044108 106,/108 10%5/10% 106,/10% 2
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| ower_Columbia spsfa: CowlSpLCpop02x73, KalHatsprlCpop4&x373l, KalsSpLCpop0?x537, CowfalCpopSz«<4083, LewisFalCpopd43sx3833, WFLewEFBpopO4xz5l, MWFLewLFBpopO3x1es, SandyFalCpople<dze

Willamette_sp: McKensprLCpopE0x2223, NSantsprLCpopSlx4004, SandySpLCpopObx340

Spring_Cr_Group: ElocFaLCpopidx6z3, SpringlCpop47x3709, wWosfallpopolxl

Mid_columbia _R_sp: K11cksprEROSTpop&ExSd40, KlicksprHatSTpopad4xEl09, K1icksprNORSTpopeSxG2S&, ShitSpSTpopléxldds, warmSpSTpop?2xl7S6, NFIDDesSpSTpoplSxlzzé, NFIDGranspSTpoplSx1234, NFIDSpSTpoplS=<1177, MFI0DSpSTpop
Upper_columbia R_sp: CarsonSTpop55=4341, CarsonwNFHSTpopSEx4431, ChiwaSpSTpopz7x2178, ENtiatSpSTpop20x1628, LeavNFHSpSTpopléxl270, LWEsSpSTpop23xl877, MetsprSTpop?3x5ost, PeshSpSTpoploxlS4l, WenatSTpopS83xerez
Lower_snake_sp: TUCANNONSTPOpPSOXES 30

Rapidr_Clearwater_sp: CatherinesSTpopErx451d4, CrookSTpopSexe99s, DworHatSTpopEoxd4es0, ImnahasSTpopél=4SE4,
SF_Salmon_sp: JCweirSTpopé3xE0l7, LakeSTpopSlx742z1l, McCallSTpopFzx5901, SeceshSTpopFSxe5lsz, SeceshSTpopS8§xF865, SFSRSTpopdsx<ioll

MF_salmon_s BearvalleySTpopdsxedlsd, BigCreekSTpopS3x4170, CamassTpop@zxérle, CApeHOrnSTpopS4x4258, ChambSpSTpopZdx136%, ETkSTpop8Sx7l07, MarshsTpop3Ex7467, SulphursTpoplo0«<&003
Upper_Salmon_sp: EFSalmsTpopd7«<7F062, EFSalsTpopselx47es, HaydenSTpopS9=717t, LewhiSTpop20x7250, PahsSTpopFexé24ds, PahsSTpop92x7L2e, SawSTpoprSxe422, SawSTpopd7=<777e, WFYanksSTpopS4xes43
Interior_Columbia R_susfa: DeschlowdTpop3éxiaro, DeschHatOTpop3FxzS5&, ENCSUOTpoplix®47, HanfordOTpop3&x3048, K1ickOTpop3sx3137, LWCSUREpoplixl007, WLSFaOTpopllxd56, MetsumdTpop4Ex3317, FPriestOTpop44x3485, WellsOTpopdéx3

LGlassSTpopFOxE730, LochsaPowsSTpop24=7Eal, LochsaSTpop&ExEEEs, LoloSTpopéedxEEd?, LoOStEWSpSTpop30x2229, Lostine
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Assign individuals ko baseline populations

Baseline Data  Reporting Gro i

Lower_Columbia sp/faz|l

Leave-One-Out test |
%3791, KalSpLcpup07xE37, COWTalpopsz=4089, LewisFALCPOR4ox3837, NFLEWEFEPORO04xZil, NFLeWLFERODOIX169, SandyFalcpoplexdze

Willamette_sp: Realistic Fishery simulation pS1=4004, SandySplLipop0OEx340

Spring_Cr_Group: 03, WtsfalCpopolxl

Mid_columbia _R_sp: K11cksprEROSTpop&axSd40, KlicksprHatSTpopad4xEl09, K1icksprNORSTpopeSxG2S&, ShitSpSTpopléxldds, warmSpSTpop?2xl7S6, NFIODDesSpSTpoplSxlzzé, NFIDGranspSTpoplSx1234, NFIDSpSTpoplS=<1177, MFI0DSpSTpop
Upper_columbia R_sp: CarsonSTpop55=4341, CarsonwNFHSTpopSEx4431, ChiwaSpSTpopz7x2178, ENtiatSpSTpop20x1628, LeavNFHSpSTpopléxl270, LWEsSpSTpop23xl877, MetsprSTpop?3x5ost, PeshSpSTpoploxlS4l, WenatSTpopS83xerez
Lower_snake_sp: TUCANNONSTROPS0XES S0

Rapidr_Clearwater_sp: CatherineSTpopErx451ld, CrookSTpopSexEe9as, DworHatSTpopEoxd4es0, ImnahaSTpopél=4884, LGlassSTpopFOxE730, LochsaPowsSTpop94x7E9l, LochsaSTpopEExEEEs, LoloSTpopéoxEed42, LosTEWSpSTpop20x2323, Lostine
SF_Salmon_sp: JCweirSTpopé3xE0l7, LakeSTpopSlx742z1l, McCallSTpopFzx5901, SeceshSTpopFSxe5lsz, SeceshSTpopS8§xF865, SFSRSTpopdsx<ioll

MF_salmon_s BearvalleySTpopdsxedlsd, BigCreekSTpopS3x4170, CamassTpop@zxérle, CApeHOrnSTpopS4x4258, ChambSpSTpopZdx136%, ETkSTpop8Sx7l07, MarshsTpop3Ex7467, SulphursTpoplo0«<&003

Upper_Salmon_sp: EFSalmsTpopd7«<7F062, EFSalsTpopselx47es, HaydenSTpopS9=717t, LewhiSTpop20x7250, PahsSTpopFexé24ds, PahsSTpop92x7L2e, SawSTpoprSxe422, SawSTpopd7=<777e, WFYanksSTpopS4xes43

Interior_Columbia R_susfa: DeschlowdTpop3éxiaro, DeschHatOTpop3FxzS5&, ENCSUOTpoplix®47, HanfordOTpop3&x3048, K1ickOTpop3sx3137, LWCSUREpoplixl007, WLSFaOTpopllxd56, MetsumdTpop4Ex3317, FPriestOTpop44x3485, WellsOTpopdéx3
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