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The contributions of wild and hatchery stocks to the May 1982 troll
fishery of chinook salnon off the Washington coast were estinmated by the
genetic stock identification (GSI) nethod. A description of the GSI nethod
was presented including the nmodel and statistical procedure for obtaining
maxi mum |ikelihood estimates of stock contributions. A final data base for
analysis of this fishery (derived by identifying genetic variants expressed
in liver and heart tissues, and elimnating populations estimated to be
non-contributors) included 14 polynorphic loci from 49 stocks and 17 stock
groups from California through southern British Col unbia. CSl estimates
from approxi mately 2,000 nmixed fishery sanples indicated that about 90% of
the catch originated from the Colunbia River including a 76.5% total
contribution returning to the stock group of the Lower Columbia R ver and
Bonnevill e Pool areas. Separate anal yses of catches fromthe northern and
southern areas indicated a nuch higher northern area representation of
Canadi an (increasing from 1l to 22% and Puget Sound (increasing from1l to
9% stock groups, and a substantially reduced contribution of the Lower
Col unmbi a River and Bonneville Pool stock group (decreasing to 45.6% from
78.9%. Accuracy of CSI estimates conpare favorably with average estimates
of previous years based on such information as abundances in termnal
areas, and anal yses of scale, fin clipping, and coded wire tag data; the
data base was therefore regarded as adequate for analysis of this fishery.
Possi bl e inmprovenents in the procedure included nore efficient sanmpling by
collecting tissues at landing sites rather than on shipboard and nore
efficient analyses through a continual search to increase the nunber of
pol ymorphic |oci.
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| NTRODUCT! ON

Information on the stock conposition of salnon fisheries is inportant
to many research and resource nmanagenment efforts. Most notable are the
need to protect depressed wild and hatchery stocks from over-harvest while
maxi m zing the harvest of abundant ones, and the desire for equitable
al l ocation of catches anpbng users. These objectives require know edge of
stock contributions to specific fisheries, segnents of these fisheries, and
ultimately to a large aggregate of fisheries. Wil e standard stock
monitoring tools such as coded-wire tags (CM) have resulted in
considerable data, the cost of a programto representatively tag all the
natural and hatchery stocks contributing to a |arge number of fisheries is
prohi bitive.

A process that uses genetic differences anong contributing popul ations
to identify conpositions of stock mixtures has been envisioned for decades
(e.g. | Ridgway 1957). However, this vision has only recently been
fulfilled through two necessary devel opnents. First, a reliable set of
nmeasur abl e genetic variants was needed to characterize popul ations; this
requiremrent was fulfilled through the application of electrophoretic
methods (Utter et al. 1974, Allendorf and Uter 1979). The second was
devel opnent of statistical and data processing nethods to estimte
i ndi vidual stock contributions in mxed populations. Such a procedure, the
genetic stock identification (GSI) nethod, has recently been devel oped and
tested (Mlner et al. 1981), and provides the first practical means of
gathering stock conposition information on fisheries that harvest m xtures

of stocks of hatchery and wild origins.



The GSI method was devel oped and tested by the National Mrine
Fisheries Service (NNFS) with Bonneville Power Administration (BPA)
f undi ng. The nethod is based on electrophoreticslly detected differences
of genotypic frequencies between stocks (Mlner 1977; MIner and Teel 1979;
Mlner et al. 1980 and 1981). Genotype frequency estimtes are mde (1)
for all major stocks expected to contribute to a fishery (referred to as
baseline data) and (2) for sanmples taken from the m xed fishery. Then
these tw sets of genotype frequencies are used to obtain maximm
i kelihood estimtes of proportional stock contributions to the nixed
fishery catch (MlIner et al. 1981).

Studi es have resulted in the collection of an extensive genetic data
base on chinook salnon stocks of the Colunbia River and its tributaries,
and for the first time, provided the capability for tinely and accurate
estimates of stock conposition in the chinook salnmon fisheries of the
Col unbia River. Fi sheries agenci es subsequently applied the GSI nethod to
several mixed stock problens in the managenent of Pacific salmon (Gant et
al. 1980; Mlner et al. 1980, 1981, Wshard 1980).

Quantifying the in-river harvest of depleted upriver chinook sal non
stocks for conservation purposes is only part of the information necessary
for their adequate protection. Conprehensive strategies to ensure the
continued vishility of such stocks also require know edge of their harvest
in various ocean fisheries (WF 81, PFMC 81, NW Power Pl anning Counci l
82).

Thus, genetic profiles of non-Colunbia River stocks were needed to
mke the GSI nethod applicable to coastal chinook sal non fisheries.

Therefore, the objectives of the studies reported here were to: (1) extend



the genetic data base to include major coastal stocks which contribute to
ocean fisheries harvesting Colunbia River fish and (2) to apply the GSI
nmethod to the May 1982 Washington troll fisheries and obtain conprehensive

estimates of its stock conposition
METHODS AND MATERI ALS

Basel i ne Sanpling

The baseline sanmple collection ranged from California through British
Col unbi a. Sanpl es (81). grouped by geographical area and run tinme, i.e.,
sumrer (SU), fall (F, and spring (SP), are given in Tables 1 (Colunbia
River) and 2 (non-Colunbia River). Both hatchery and wild fish were
sanpled for eye, liver, heart, and skeletal nuscle tissues. Tissue sanples
were imediately frozen on dry ice and shipped to the NWS genetics
| aboratory at the Marine Experinmental Station, Manchester, Washington,
where they were stored for 1-12 weeks at -90°C prior to electrophoretic

anal ysi s.

M xed Fishery Sanpling
Sanpling of the WAshington May troll fishery covered the range of the
fishery, from Cape Falcon, Oegon, to the Strait of Juan de Fuca (Figure
1). The fishery was sanpled with the aid of 15 commercial troll vessels
chosen to provide representative sanpling of the four fishing areas, and on
the basis of the skipper's willingness to collect the tissue sanples.
Heart and liver sanples were collected from 2508 fish on board the

vessel s. I ndi vi dual bagging and |abeling of the samples allowed the



Table |.--Baseline sanmpling locations by stock group for wild and hatchery
popul ati ons of Colunbia and Snhake River chinook sal non.

Sampling data

Stock group Wild ord/
Area Run time Location hatchery
Upper Columbia Summer Wl ls Dam W/H
& Snake Rivers McCal | - South Fork Sal non w
Johnson Creek-South Fork Sal non w
Lower Col unmbi a Spring Cowitz H
Ri ver (Cowitz/Kal ams) Kal ama H
Lower Col unbi a Spring Eagle Creek - Wl lamette H
River (WIllanette) McKenzie - WIllanette H
Upper Col urmbia River Spring W nd H
Little White Sal non H
Klickitat H
Warm Springs - Deschutes W
Round Butte - Deschutes H
Icicle - Wenatchee H
Met how ( W nt hr op) H
Snake River Spring Red River-South Fork C earwater W
Sawt oot h- Upper  Sal non W
Rapid River - Little Sal non H
Val | ey Creek-Upper Sal non W
Lower Columbia River Fall Big Creek H
& Bonnevil | e Pool Cowlitz H
Kal ama H
Lewi s H
Washogal H
Little Wite Sal non H
Spring Creek H
Upper Col unmbia & Fal | Deschut es w
Snake Rivers Priest Rapids Dam & Hanford Reach WH
| ce Harbor Dam W

a/ W= wld or naturally spawning stock, H = established hatchery stock, WH =
includes both wild and hatchery fish.



Tabl e 2.--Baseline sanpling |ocations by stock group for wild and hatchery
popul ati ons of non-Col unbia River chinook sal non.

Sampling data
Stock group Wild or 27
Area Run time Location hatchery

California Fal | Col eman (late) - Sacranento
Mokel ume - Sacranmento
Ni mbus - Sacranento
Feat her - Sacranento
Col eman (Battle Creek) - Sacranento
Iron Gate - Klamath
Trinity - Kl anath

ITITIIITIS

California Spring Feather - Sacranento
Trinity - Klamath

T T

Oregon coastal Fal | Chet co
El k
Si xes estuary
Coquill e estuary
Sui sl aw Bay
Al sea Bay
Fall Creek - Alsea
Siletz estuary
Sal mon
Nest ucca Bay
Cedar Creek - Nestucca
Trask
Ti |l anook Bay
Nehal em estuary

SsTIsrsTsss=sIs

Oregon coastal Spring Cole Rivers - Rogue
Rock Creek - Umpqua
Cedar Creek - Nestucca
Trask

ITIT =TT

Washi ngton coastal Fall Nasel | e
Nemah
Hunpt ul i ps
Qui naul t

Queet s
Hoh

Sol educk

IS =TI

Washi ngton coastal Spring & Sol educk
summer Sol educk

I T

a/ W= wld or naturally spawning stock, H = established hatchery stock, WH =
includes both wild and hatchery fish.



Tabl e 2.--cont.

Sampling data )
Stock group Wild or &/
Area Run time Location hatchery

Puget Sound Fal | El wha
Hood Canal (Hoodsport)
Deschut es
G een River
Sani sh

= m /e

Puget Sound Spring & Skykoni sh
summer Skagi t
Nooksack

[ e vias]

British Col unbia Fal | Bi g Qualicum
Punt | edge
Qui ns am
Robertson Creek
San Juan
Capi | ano

mEnTDomm

Fraser R ver Summer Cl ear wat er
Chilco
Stuart

===

a/ W= wld or naturally spawning stock, H = established hatchery stock, WH =
includes both wild and hatchery fish.
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Cape Falcon (from Miller et al. 1983).




identification of the fishing area in which each fish was caught. The
ti ssues were placed on ice i mediately upon collection and frozen and
stored on dry ice at the end of each day to prevent denaturing of proteins
during on board storage. Fishing trips lasted from one to several days.
Wien the vessels returned to port, Washington Department of Fisheries (WDF)
personnel collected the bagged sanples and stored themin port freezer
facilities until they were packed on dry ice and shipped weekly to the

Manchester |aboratory for storage.

El ectrophoresi s

Protein extraction procedures and el ectrophoretic nethods foll owed My
et al. (1979). Three buffer systens were used: (1) gel, 114 dilution of
el ectrode solution, electrode, TRIS (0.18 nm), boric acid (0.1 m) with EDTA
(0.004 m. pH 8.5 (Markert and Faul haber 1965); (2) gel, 1.20 dilution of
el ectrode solution, electrode, citric acid (0.04 nj, adjusted to pH 6.5
with N-(3- am nopropyl)-norpholine (Cdayton and Tretiak, 1972) with EDTA
(0.01 m; and (3) gel, TRIS (0.03 m, citric acid (0.005 n. pH 8.5,
el ectrode, lithiumhydroxide (0.06 nj, boric acid (0.3 n (R dgway et al.
1970) with EDTA (0.01 m. Gels consisted of a nix of the appropriate
buffers and  13% hydrolyzed potato starch (Electrostarch, Madison,
Wsconsin, Lot 307)1/. H stochemicial staining nethods for enzynes
foll owed Harris and Hopki nson (1976).

The intensity of electrophoretic examination differed for baseline and
m xed fishery sanples, Basel i ne sanples were screened for genetic
variation in all 4 tissues including 17 protein systens representing 31

loci (Table 3). This screening resulted in the identification of 14

1/ Reference to trade nane does not inply endorsement by the National
Marine Fisheries Service, NOAA



and variants alleles,
Tissues: E eye; L,

Table 3.--Proteins (Enzyne Conmi ssion nunber), | oci
tissues, and buffers used in the study.

liver ; H, heart; and M skeletal nuscle. Buffer designation
nunbers correspond with those in the text.
Protein Locus Tissue Buffer
(E.C. number) (variant alleles)
Aci d phosphat ase ACP L 2
(3.1.3.2)
Aconi t ase ACON- 1( 69, 86, 108, 116) L 2
(4.2.1.3)
Adenosi ne deami nase ADA-1 (83) E, H M 1
(3.5.4.4) ADA-2 (105) E,H M
Al cohol dehydrogenase ADH (-52) L 2
(I.7.1.1)
Creatine Kkinase CK-1 (113) M 3
(2.7.3.2) CK-2 (69) M
G ucose phosphat e isonerase GP1-1 (60) M 3
(5.3.1.9) GPl-2 (30,60, 105) M
GPl-3 (93, 105) E, M
G ut anat e- oxal acet ate
t ransani nase Qor-1.2 (85, 105) H, M |
(2.6.1.1) Gor-3 (90) E
d ycerol - 3- phosphat e
dehydr ogenase GPD-1 H M 2
(1.1.1.8) GPD- 2 H M
GPD-3 H M
GPD-4 H, M
Isocitrate dehydrogense ICD-3,4 (50,74,127,142) EL,HM 2
(1.1.1.42)
Lact at e dehydr ogenase LDH 3 E,H M 1
(1.1.1.27) LDH 4 (71,120, 153) E,L,M
LDH 5 (70.90) E
Mal at e dehydrogenase MDH 1.2 (27,- 45,120) L, H M 2
(1.1.1.37) MDH-3,4 (70,83, 121) E, H M
Mannose phosphat e i sonerase MPl (95, 109, 113) E, L, HM 1
(5.3.1.8)
Pept i dase PEP-1 (90) E,H M 173
(3.4.11) PEP-2 (70, 105) E
PEP- 3 (145, 130) E, H M
Phosphogl uconut ase PGM (- 60, - 75) E L HM 2
(2.7.5.1)
Phosphogl uconat e dehydrogenase PGD (90) L, H M 2
(1.1.1.44)
Phosphogl ycerate ki nase PCK-2 (90) E L M 2
(2.7.2.3)
Super oxi de di smut ase SOD-1 (-260, 560, 1250) L 1
(1.15.1.1) SOD-2 (142) H




pol ynorphic loci expressed in the liver and heart that provided the basis
of the nixed fishery analyses. The system of locus and allelic

normencl ature foll owed Allendorf and Uter (1979) and May (1980).

M xed Fishery Model

A mxed stock fishery consists of sonme nunber of fish, N with a
nunmber of genotypes, g. distributed anong the N fish such that there is
Yy (i=1,2,...,9 fish with the ith genotype and ¥y =N. Each of s
stocks contribute “ij (3=1,2,...,8) fish with the ith genotype to the
fishery. The nunber of fish with the ith genotype (y;)} is equal to the
sum of the contributions of ith genotype fish fromall of the stocks, and,
by summi ng over the genotypes, the mixed fishery nodel is described by the

fol | owi ng:

Iz
Nﬁ-?yi"ijﬂij-

In the follow ng discussion, ith should be obvious whether actual or
estimated paranmeters are being considered, and, therefore, no distinction
in symbolismis nade.

In using the nodel to estimate the contribution of each population to
a mxed fishery, both the m xed fishery and each of the contributing
popul ati ons are sanpled. The nunber of fish in the mixed fishery with each
genotype (y;) is estimated by observing the nunber of fish having each of
the g genotypes in the fishery sanple. The proportion of fish having the
ith genotype in each of the s stocks, Xigs is estimated by observing
this proportion in a sample from each of the stocks. The latter data set

is referred to as baseline data. The remaining paraneter, which is the one

10



we wish to estinmate, is the nunber of fish contributed by each stock. A
wel | know' technique in the discipline of population genetics, referred to
as the gene-counting nmethod (Ceppellini et al. 1955; El andt-Johnson 1971)
and nore generally as the EM algorithm (Denmpster et al. 1977) was adapted
and used to obtain maxi mum |ikelihood (M) estimates of the contributions

of stocks to a fishery.

The EM Al gorithm

The EM algorithm is a general and broadly applicable iterative
procedure for obtaining M. estimates (Denpster et al. 1977). The name EM
algorithmis derived fromthe two steps, expectation (E and maxim zation
(M. used in each iteration of the algorithmto finally arrive at the
desired maxi mum |ikelihood estimates. In a generalized exanple of the
procedure (Table 4) y; and xqj are val ues respectively observed in
samples fromthe mxed fishery and the baseline populations. These val ues
are used to estinmate the &, i.e.

3
of the contributing stocks. Suppose that each y; set of fish is conposed

the proportional contributions of each

of ny fish fromthe jth stock and having the ith genotype. Then if one
knew the n;; the estimates of the | would be

“11+“2j+' « .

ej - £]
N
But the ngy are not know' separately, i.e., we can not distinguish
between these groups of fish. If the 9 ; were know', then one would

3

L
expect on the average a proportion Xyj ej / i %13 Bj of the ¥4

fish to be from the jth stock, but the Bj are not known either.

11



Tabl e 4.--Ceneralized

notation for values used with the EM al gorithm

Number of fish
with the 1ith
genotype observed
in mixed fishery
sample

¥l

¥2

Number of fish

with the ith
genotype from the
jth stock in

mixed fishery sample

Nnii» nij, esey Nig

n»j» an’ seey Mg

nij’ ess, g

Expected proportion
of fish with ith
genotype from the
jth stock

X1190s ees X1 995 wevy Xpg Og

x2101s «eu, x24 aj, vens X585

X171 91see0s X135 945 eess XigYs

Xg1010 oves Xg3fds vy %g3 64

5 %54 By =1
1j

12



I" fact, this is what we wish to estinmate. The algorithm takes the
approach of dividing the observed data values (yi) into their underlying
nunbers of fish from each contributing stock (nij) according to their
expected proportions (the expectation step),
“ij = ¥ Xij gj/j}j %43 Uj.
Then, by counting these numbers, new estimates (t+1) of the 9j can be
obtained (maximization step):
1 1 t t
~ + _ —
TR SPR TR e
N k|

where t=1,2...., iterations. This process is repeated until the absolute

difference between successive estimates converge, i.e., pttl —pt
b i
approach zero. Figure 2 is sumary of the flow of events used to program

the EM algorithm for conputer application.

Variances of M. Estimtes
It was show' by RA Fisher that the asynptotic variances and
covariances of M. estinmates are given by:

-1/E (82 LOG L/% 8 361)
(Kenpt horne 1973).

In this formula, L is the likelihood function, f(y #8) = (N!/;yi!)

‘ ; |
T (f %43 Y5)Y1 and E  represents the expected values obtained

i
by using the M. estimtes. Wth sufficiently large sanple sizes, the
resulting variances represent their |ower bounds.

In this study, the baseline genotypic frequencies were considered
fixed constants. Therefore, variances calculated by the above method did

not include wvariation associated with the estimtes of the baseline

genotypi ¢ frequencies.

13



(51:%
L
'S
Sort mixed fishery (MF) data

by genotype

Set program variables
2.2,
1. MF sample size (N)
2. Convergence criteria
3. starting values for Bj‘s
4, etc.

I

Count number of
fish having
ith genotype (yi)

.

Calculate the
proportion of fish
in each of the baseline
populations having the
ith genotype (Xij)

Calculate the expected
number of fish with the
ith genotype in MF
sample from each population

(“ij)

Convergence Yes

riteria mi/}/
/"

Calculate

new ej's

Figure 2.--Summary of the flow of events used to program the EM algorithm
for computer application.
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Met hods for including this component of variation (e.g., Pella and
Robertson 1979). would greatly increase storage and processing time
requirenents for conputer analysis to the extent of making it inpractica
for routine use--particularly for applications on the scale of this study.
Thus, a better strategy is to minimze this source of variation by using

sufficiently large baseline sanple sizes.

RESULTS

Basel ine Data

Allelic frequencies for 31 loci and 81 stocks are given in Appendix A
The subset of 14 pol ynmorphic loci used in the mxed fishery analysis
included: ACON, ADA-1; GOr-1,2; GPI-3; 1CD-3.4; LDH4; MH1,2; NMH3, 4
MPl; PEP-1; PEP-3; PGM PG&K-2; and SOD-I.

The existence of genetic variation anong stocks is necessary for
anal ysis of mxed stock fisheries using the GSI nethod. W\ have chosen
Nei's (1972) genetic distance to describe the between and wthin group
genetic variation based on the loci |isted above. Bet ween group genetic
di stances for 17 stock groups are given in Table 5

The between group statistic is a nmeasure of the genetic distance
between pairs of groups. These distances ranged from 0.0000 to 0.0737 and
averaged 0.0205. The average between group value for each of the 17 stock
groups is given in Table 6. Five groups were in the |ow range (0.0082 -
0.0151) for this value relative to the other groups: upper Colunbia R ver

(SU), Washington coastal (F), Washington coastal (SP & SU, Oregon coasta

15
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Table 6.--Wthin group and average between group genetic di stances using
data from 14 pol ymorphic |oci.

Genetic distance

Stock Group Run 2/  wWithin group Average between group
Up. Colunbia River su 0. 0380 0. 0330
Puget Sound su 0. 0067 0.0186
Low. Colunbia River

(COW Kal ) SP 0. 0015 0. 0220
Low. Colunbia River

(Wllanette) SP 0.0017 0. 0358
Up. Colunbia River SP 0.0115 0. 0232
Snake River SP 0.0019 0. 0294
Low Colunmbia River F 0. 0051 0. 0228
Up. Col unbia and

Snake Rivers F 0. 0044 0.0128
California F 0.0182 0.0161
California SP 0.0382 0.0179
Oregon Coast al F 0. 0050 0.0181
Oregon Coast al SP 0. 0077 0.0132
Washi ngt on Coast al F 0. 0070 0.0151
Washi ngt on Coast al SP & SU 0. 0095 0. 0082
Puget Sound F 0. 0100 0. 0232
British Colunbia F 0. 0154 0.0278
Fraser River SU 0. 0008 0.0134

a/ SP = spring, SU = sumrer, and F = fall.

17



(SF), and Fraser River (SU). Three Colunbia River drainage and the British
Col unmbi a groups were in the high range (> 0.0275): upper Col unbia River
(SUY, lower Columbia River (Wllanette SP), Snake River (SU, and British
Col umbi a (F). The remai ning stock groups were internmediate (0.0161 -
0.0232).

The within group statistic is a nmeasure of the genetic distance
between stocks within groups. This measure gives a rough indication of the
amount of genetic heterogeneity due to stock differences wthin groups.
Val ues ranged from 0.0015 to 0.0382 and averaged 0.0112. Two groups, upper
Colunbia River (SU and California (SP), displayed noticeably higher val ues
(0.0380 and 0.0382) relative to the other groups. By contrast the |owest
within group distances ranged from 0.0015 to 0.0019 for three spring run
groups: the |l ower Colunbia River (WIllanette and Cowitz/Kalama) and the
Snake River. The rest of the groups ranged from 0.0044 to 0.0184.

The results presented here give sone idea of the anobunt of genetic
variation and its structure that is necessary to obtain estimtes of stock
group conposition with a sinmlar level of precision. In general, given
proper sanple sizes, estimates with the highest |levels of precision are
obtained for groups with high between group conmbined with |Iow within group

genetic distances.

Estimates of Stock Goup Contributions
The inclusion of baseline stocks that do not contribute to the nm xed
fishery conplicates the analysis and leads to inflated variances of the
estimates. To deal with this problem we first obtained estimtes for each
of the four fishing areas and for the entire fishery using 81 stocks. Then
stocks having estimates of zero (0.0000) contributions to all individual

areas as well as to the total catch were renoved fromthe baseline data
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set. This resulted in 49 stocks representing the 17 groups.

Each group was represented by at |east one stock, e.g., upper Colunbia
River (SU, and sonme were represented by as many as five stocks, e.g.,
| ower Colunbia River/Bonneville Pool (F), California (F), and Washington
coastal (F). The results presented bel ow are based on the reduced set of
basel i ne stocks.

Ti ssue sanples were collected from 2,508 fish caught in the troll
fishery. However, the distribution of these sanples by fishing areas was
not proportionate to the actual nunbers of fish caught by areas.
Therefore, a proportionate random subsanpling was made from each area which
resulted in an adjusted total sanple size of 1,857 fish.

The seven stock groups from the Colunbia River drainage were estinated
to account for 90.9% of the catch (Table 7). Among these groups, the | ower
Col unbia River/Bonneville Pool (F) group was by far the major contributor
(76.5% to the fishery. The three spring run groups (excluding the Snake
River) and the fall run group from the upper Colunbia and Snhake Rivers
individually contributed an estimated 2-5% for a conbined contribution of
13.7% The summer run group from the upper Colunbia River and the spring
run fromthe Snake River contributed negligibly (less than 0.5% each) to
the total catch.

A conparison was rmade of the contributions of the three stocks of
bright fall run fish conprising the upper Colunbia and Snake Rivers stock
group because of the interest this group generates due to the high quality
of its fish in-river and to the dimnishing run strength of the Snake River
conmponent . The results were surprising: the Snake River conponent was the

predom nant contributor, 3.5% (sd = 0.4), and the two other stocks,
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Table 7.--Estimated stock group contribution to the chinook salwon catch of the 1987 May troll

southern areas, northern arca, aad total fishery,

Stock group

Lower Col unbi a River

Bonnevil |l e Pool

Lower Col unbia River

(WIllamette)

Lower Colunbia River

(Cowlitz & Kalams)

Upper Col unbia River
(including Snake River

conponent)

Upper Col unbia River

Upper Col unbia River

Snake River

Total Colunbia River

California
California

Oregon Coast al
Oregon Coast al
Washi ngt on Coast al

Washi ngt on Coast al

Pupat Sound

Puget Sound

Sout hern ar eas

Percentd/
contribution

Northern areas

PercentD/
contribution

Run (standard deviation) (standard devi ation) (st

Fal | 78.2 (0. 4) 45. 6 (8.1) 76.

Spring 2.3 (0.2) 0.1 (3.8) 1.¢

Spring 3.2 (0. 8) 2.1 (11.3) 5.1

Fal | 3.4 (0.8) 6.3 (10.3) 4.

Spring 1.2 (0. 4) 0.2 (11.5) 2.

Summer 0.6 (0.7) 2.3 (4.1) 0.

Spring 0.0 (0.2) 0.1 (1.8) 0. -
88.9 (0.9) 56. 7 (12.3) 90

Fal | 4.2 (0.9 4.3 (14.1)

Spring 1.1 (0.3) 0.2 7.3)

Fal | 0.3 (1.0) 2.1 (8.5)

Spring 2.5 (1.3) 2.6 (18.1)

Fal | 0.2 (2.0) 1.7 (6.0)

Spring and 0.8 (1.0) 1.8 (12.7)

Summer

Fall 0.5 (0.9) 6.0 (4.5)

Summer 0.1 (0.6) 2.7 (6.2)
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Tabl e 7.--cont,

Southern areas Nort hern areas
Percentd/ PercentP®/
contribution contribution

Stock group Run (standard deviation) (standard deviation)
Sout hern British Fall 1.3 (0.6) 15,1 (6.2)
Col unbi a
Fraser River Sunmrer 0.0 (0.4) 6.9 {(2.3)

Total non-Colunbia River 11.0 (1.3) 43,4 (12.7)

a/ Based on total sanples from Colunbia River and Gays Harbor areas (N-1917).
b/ Based on total sanples from Cape Flattery area (N=448).
¢/ Based on proportionate subsanpling of fish fromall areas (N-=1857).



Deschutes (COregon) and upper Columbia Rivers, accounted for only 0.2% (sd =
0.6) and 0.6% (sd = 0.5) of the total catch, respectively.

Only a very minor proportion of the catch (9.1% was attributable to
groups from non-Col unbi a River drainages. Anmong these, the California (F)
group was nost heavily represented providing an estimted 2.5% of the total
catch. The contributions of the remining nine groups ranged from0.3 to

1.6%

Northern and Southern Fishing Areas

The nonrepresentative distribution of GSI sanples relative to the
total catch required the onmission of the small Qiillayute sanpl e (N=143)
and the use of only the Cape Flattery sanple (N=448) to estimate the stock
group conposition of the catch of the northern part of the fishery.
Estimates for the southern area were obtained fromthe conbi ned sanpl es
(N=1,917) taken fromthe Colunbia River and Grays Harbor fishing areas.

The percentage contribution of stock groups fromthe Col unbia River
drai nage was much higher in the southern (88.9% than in the northern
(56.7% catch (Table 7). This difference was due mainly to a 71.5%
i ncreased contribution of the Colunbia River/Bonneville Pool (F) group to
the southern than to the northern area. The reduced catch of Col unbia
River fish in the north was acconpani ed by higher representation of
Canadi an (increasing from1.39 to 22.00% and Puget Sound (increasing from
0.69 to 8.69% stock groups. No other major differences between the two
areas were identified.

The individual contributions to northern or southern catches of stocks
from non- Col unbi a River drai nage (excludi ng Puget Sound and Canada) were

small ranging from0.20 to 4.30%
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DI SCUSSI ON

This study provided the nmost thorough estimate of the stock
compositon of any salnmonid ocean fishery to date. The baseline data were
conprehensive and provided good resolution of stock contributions.
However, areas for inmprovement were reveal ed during the study which would
i ncrease the potential value of future applications of the GSI not only for

this fishery but also for a wide range of other stock estimation problens.

Eval uation of GSI Estinates

Eval uation of the GSI estinmates is based on precision and accuracy.
Precision is the expected degree of agreenent anong estimates that would be
obtai ned by repeated sanpling of the sane popul ation, whereas accuracy
describes the closeness of an estinmate to its true val ue.

Estimated standard deviations presented are generally conservative
nmeasures of precision of the GSI estimates of contribution. In previous
Monte Carlo tests (Mlner et al. 1981), actual standard deviations were
smal l er than those calculated with the statistic used in these study
results, particularly when associated with snmall sanple sizes and/or very
smal | contributions. Standard deviations for the estimted contributions
to the total catch range fromless than 1% of the estimate for the mgjor
contributing (76.5% stock group to over 100% for groups contributing at
very low levels (< 0.3%. The standard deviations of the three stock

groups with 4% or nore contribution range from1l to 26% of their estinates.
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Accuracy of estinmates of stock contribution is nore difficult to
eval uate quantitatively than precision. However, a generalized qualitative
eval uation may be nade through conparison of the GSI estimates with the
general conception of stock conposition of the ocean troll catch based upon
vari ous sources of stock specific information including relative abundance
in termnal areas, scale analysis, and information provided by fin clipping
and CW experiments. Wight (1976) has estimated on a conposite, average
seasonal basis, the contribution of major stock groups to the total
Washington troll catch. These estimates along with those of this study are
tabul ated bel ow

Estimated contribution (%

Stock group Wight Gl
Col unbia River (F) 70 81
Col umbia River (SP & SUY 10 10
Washi ngt on & Oregon coast al 10 3
Puget Sound & Canadi an 5 3
California 5 3

Conparison of the two sets of estimates shows that they are in good
general agreenent. Results from CAT experinments have established that the
Colunbia River (F groups' contributions to the 1982 fishery and to
termnal returns was above average. Consequently, it is not surprising
that the Colunbia River (F) groups contributed above the seasonal average
to the 1982 harvest.

Conprehensi ve and representative sanpling is a critical factor that

determines the reliability of the information obtained using the GS|
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met hod. The set of baseline data used for this study has been scrutinized
for its adequacy in representing all major stock groups that are potentia

contributors. The dependability of these estinmates is supported by the
Col unbia River stock group being both the npbst conprehensively sanpled of
all groups included in the set of baseline data and the principal conmponent
of the May troll chinook sal mon harvest. Baseline data for stock groups
outside the Colunbia River drainage appeared adequate in representation for
their apparently small contribution, but additional sanmpling of critica

managenent stocks (e.g., Washington coastal) would be desirable for future

anal ysi s.

| mproverment of the GSI Met hod

In the future, applications of the GSI nethod will extend to many new
fisheries and to in-season use of the estimtes for making regul atory
deci si ons. It is inmportant that this challenging future be nmet with
continued inprovenent in the method' s inplenentation. Following is a
consi deration of several recommended inprovenents.

The nethod used in this study to sample the nixed fishery was not
flexi bl e enough to pernit adjustnments when unantici pated changes in the
fishery occurred during the season. W depended on a limted, pre-arranged
set of volunteer vessels to collect hearts and livers at sea. when poor
weat her and fishing caused nuch of the fleet to shift to the south, desired
sanpl e sizes fromthe northern areas could not be obtained. The sanpling
of only a portion of the fleet also resulted in a total sanple that was not
representative of the area distribution of the catch. Correcting for this

deficiency resulted in a reduced sanple size

25



A nore effective nethod of sanpling is to collect tisues in the ports
as the fish are sold to buyers. Port sanmpling allows for greater
flexibility in study design and a much better opportunity to reach sanple
size goal s. Sampling rates can be set for the specific segnents of the
fishery for which estimates are desired (for exanple, fishing area or gear
type), and sanpling effort can be adjusted in season in response to fishery
dynamics to reach these goals. Proper depl oyment of sanplers would result
in a larger sanple and one that is nore representative of the actual
harvest. Tissue collections could also be integrated w th ongoing prograns
of harvest monitoring in the ports.

Application of the GSI nethod requires selection of the tissue or
tissues best suited to the specific circunstances. Because fish caught in
coastal commercial fisheries are dressed at sea, port sanmpling would
preclude the use of heart or liver tissues. Those avail abl e woul d i ncl ude
eye, kidney, and nuscle. A" exanple of a very different situation is the
harvest of spring chinook salnon in the winter gillnet fishery in the I ower
Col umbi a River. Fi sh caught are dressed in processing plants making
vi scer al tissues the most accessible for sanpling. ["  planning
applications, conmputer sinulations should be used to evaluate the stock
identification information provided by protein variants in various tissue
conbinations in the context of sanpling practicality. It follows that the
exam nation of additional tissues beyond those used in this study is
i nportant to make the GSI method nore versatile.

Anot her extrenely effective inprovement is the addition of new genetic
loci to the data base. New | oci are added by adapting histochenical

staining procedures used in biochenical and genetic research involving
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ot her speci es. The increase in detectable genetic variation through the
addition of new loci results in nmore accurate and preci se GSI estimates.
This gain is illustrated by the results of a sinulation using actual data
from Col unbi a River chinook salnmon (Figures 3 and 4). A 60% i ncrease in
accuracy was realized by increasing the nunber of loci from 10 to 25
(Figure 3). Simlarly, a 90% increase in precision was obtained by
i ncreasing the nunber of loci from15 to 25 (Figure 4). The latter result
is significant because increased precision nmeans increased reliability of
stock conposition estimtes and/or reduced nixed fishery sanple sizes.
Smal | er sanple sizes not only reduces cost but are particularly inportant
when fast information retrieval is required.

The addition of new loci requires nuch less effort if high quality
baseline tissue sanples are on hand. Therefore, inproved techniques for
long term sanple storage would greatly reduce the need for repeated
baseline sanpling, a major initial cost of the GSI nethod. Qher technical
achi evements relevant to in-season use of the data include nore efficient

met hods for the entry and handling of large quantities of data.
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Figure 3.--The relationship between number of loci and accuracy of GSI estimates.
Accuracy increases as the number of loci used with the GSTI method is
increased. Simulation was based on baseline data for 14 stocks and a
mixed fishery sample from the 1980 BPA funded test demonstration

(Milner et al. 1981). Points represent the deviation (percent) of
estimated from actual contribution averaged over stocks and 10
replications.
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Figure 4.--The relationship between number of loci and precision of GSI estimates.

Source of data is the same as Figure 3.
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APPENDIX A

CHINOOK SALMON ALLELE FREQUENCIES
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{1.00
(.00
.00
0n.00
.00
0.0G0
0,00
.o
0.00
(3,00
(3. 110
0. 00
.00
000
.00
.00
.00
0.00
£ 0{
.80
.00
0. 00
[, 30
0.80
£, 00
4, 00
(7.00



FOPULATION

WELL S

RCCALL

JOHNSON CREK-SF SALMON
SOLEDJCK

SKYKOMIBH

SHaGLT

CLEARWATER RIV FRABER
GHILCO BRIV FRABER
8TUART RIV FRASER
COWLTTZ

HAL AMA

EAGLE CRK

RCKENZTE

WIND

LITTLE WHITE SALMON
KLICKITAY
WARMGFRINGE

ROUND BUTTE

ICICLE

RETHOW

RED RIV &F CLEARWATER
SAWTOOTH UFFER SALMON
RAFID RIVER .
VALLEY CRE UPPER Sal.
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR OREEK

TRABK

SOLEDUCK

NOOKEALK

BIG CREEK

COWLETZ

KAl.ANA

LEWIS

WAGHOUGAL

LITTLE WHITE SALMON
SFRING CREEK
REGCHUTES

FRIEGT RAFIDS

ICE HARBOR

COLERAN LATE
MOKELUMNE

NIMpUs

FEATHER

COLEMAN BATTLE

IRON GATE

Lodus:

REN

gl
Y
gl
au
au
§H
G
GF
aF
HF
B
HF
&F
HF
&
8F
5P
gp
gF
HF
5
G
&F
G
&P
&
gp
ae
&F
5P
8F
GF

F

i

F

F

T T

F

TN

100
100
1046
194
200
198
76
72
100
74
8
P64
100
100
114
100
100
80
101
100
44
100

100
a0k

P00
196
200

198

182
B4
20

100

100

182

100

100

100

100

100
98

194

396

198

184

192

20

200

194

ACON

100

0.80
1.00
1.00
.94
0.86
(1.84
0.684
0.8%
0.81
0.74
1.00
0.99
.94
1.00
1.00
.97
0.92
1.00
1.00
0.98
3«00
072
1.00
0.95
0.68%
0.74
0.74
0.8%
0.81
0.7%
0.92
0.%4
1.00
D.82
0.92
0.80
0. 85
.98
0.99
.87
{1.83
3.87
0.84
0.82
0.81
.78
0.80
1.00

3

A

Bé

0.20
0.00
0.00
0.4
0.34
.16
D15
0.1%
.37
0.22
0.00
.01

0.07

0.00
0.00
.02
0.07
0.00
0.00
.02
0.00
024
0.00
0.0%
.11
0.09
(i3
1
017
.31
0. 08
0.04
0.00
0.17
0.07
0.20
0.12
0.0
.01
0.10
0,17
0atl
0.15
ulla
.18
0.21
0,20
.00

114

0. 00
(.00
0,00
.01
0.01
0.00
.01
0.00
0.02
0.04
0..00
.00
1. 00
0.00
0.00
0.0t
0.01
0.00
0.00
£ 06
0. 00
0.04
0.00
0.00
.01
0.04
0.0
0.00
0.0%
0.00
0.00
0. 08
{1. 00
0.02
0.01
.00
0.03
0.00
000
0.03
0.00
0.00
0.02
0.00
0. 00
Uhui
0.0%
0. 00

108

0. 00
0.00
ﬂ.ﬂU
0. 00
0.00
0, 00
0.00
0.00
U'n[]
.00
.00
0n.00
0,00
0. 06
0.00
0.00
0.00
0.00
0,00
0. 00
0.00
.00
.00
0.00
0.00
.01
0.02
0.00
0.0l
.00
0.00
0.00
0.00
0.00
(.00
.00
0.00
0. 00
(.00
0. 00
0.00
0.01
0.00
0.01
.02
.00
0.00
.01

ALLELE FREQUENCIES

49

0.00
(.00
0.00
.00
0,00
0.00
0.00
.00
0.00
0.00
0.00
0.00
D.00
.00
0.00
0.00
0.00

000

0.00
0.00
.00
0.00
000
0. 31
0.00
0.1

0D.32
£.00)

0. 00
{1.00
0.00
.00
.00
0.00
0.00
.00
0.00
0010
0.00
.00
.00
0.00
0.00
.00
0.00
.00
0. 00
0.00



LOCUS: ACON

TRINLITY
CHETCO

ELK

SIXES ESTUARY
CORUILLE ESTUARY
SUTSLAW BAY
ALBEA BAY

FALL CREEK
SILETZ ESTUARY
BALHON

NESTUCCA BAY
CEDAR CREEK
TRASK

TILLAROOK BAY
NEHALEN ESTUARY
NASELLE

NEMAH
HUMFTULTFS EARLY
QUENAULT

HUEETS

HOH

§OLEDUCK

ELWHA

HOOD CANAL
DESCHUTES

GREEN RIVER
SANTHH

BIG QUALICUN
FUNTLEBGE
QUINSAR
ROBERTEON CREEK
SAN JUAN
CAPILANO

TG TG TR T TR TT T ONTERTENMTITR IR T TIIY NTY R TTT

200
200
200
200

230

142
148
2001
184
198
120
200
194
176
204
156
196
100
200
218
200

Pa
200
194
298
198
100

142

201
194
194
100
1846

1.00
.89
0.80
0.835
0.88
D.79
0.77
0.83
0.83
0.74
0.83
.61
0.7
0,74
.69
0.91
0.93
0.92
.92
0.96
.94
0.84
.92
nl?:‘z
0.84
0.89

0.9%

an‘[’i
Dudrl
0.37
.81
O.82
.76

CONTINUED

0.00
0,11
.19
0.1
.11
.14
0.11
0.0
.04
0. 08
(.08
.22
.18
0,10
.24
0.0%
W07
0.08
.08
0.03
004
13
0.08
0. 08
Bald
01l
(.07
0uiéd
0.39
0.63
0.19
.14
0.24

a.00
0.00
.02
0.04
0.00
0.0%
.11
D.16
.10
D.15
.08
Duid
0.1l
.32
0.08
(.00
(3. 00
0. 00
.00
0.01
0.03
0,03
0.00
0.01
0.00
0.00
0. 00
0.00
.00
0,01
0.0
0.00
0.00

0.00

0.00

.00
0.01
.00
0.01
0.0
0. 00
0.0
O
.00
(.00
0. 00
0.0
.00
000
0.00
0.00
0. 00
0.00
0.00
Q.00
.00
0.00
a.00
0.00
000
.00
0.00
.00
.00
D.02
.00

0.00
0. 00
0. 06
0. 00
0,00
0.02
0.402
0.00
0.0t

{1, Ol

0.03
0.06
.01
0,02
0.00
.80
0. 00
(3. B4}
0.00
.00
0.00
.00
0.00
0.00
0,00
(@90
0.00
.00
0.00

‘ﬂ ] [3':]

0,00
0.00



FOFULATEON

WELLS

MCCALL

JOHNEON CRE-8F SALMON
HOLEQUCK

SKYKOMISH

GKAGLT

CLEARMATER RIV FRASER
CHILEOQ RIV FRABER
STUART RIV FRASER
COWLITZ

KALARA

EAGLE CRK

MOCKENZIE

WIND

LITTLE WHITE BALMOGN
KLIGKITAT

WARMEPRINGS

ROUND BUTTE

ICICLE

AETHOW

RED RIV BF CLEARWATER

SAWTOOTH UFFER SALMON

RAPID RIVER
VALLEY CRK URPFER 8SaL-
FEATHER
TRINITY

COLE RIVERS
ROCK CREEK
CEDAR CREEK
TRABK

SOLEDUCK
NOOKSACK

BIG GCREEK
COWLITYE

Kal.AMA

LEWTS
WASHOUGAL
LITTLE WHITE SALMON
BFRING CREEK
PESCHUTES
FRIEST RAFIDS
ICE HARBOR
COLEMAN LATE
AOKELUMNNE
NIRBUS

FEATHER
COLERAN BATTLE
IRON GATE

LOCLS Y

RN

AN
$U
gu
61
s
ol
S
g
&P
&P
g
gF
&P
g
gF
8P
5F
gp
G

G

gF

G

gF
g
8P
1y
GF
g

gF -

HF
gF

F

il e i B e B B B B e R B

N

100
1040
113
200
200
194
00
100
100

76
100

94
100
lon
118

)
258

B0

2
100

44

100
E;Fl ‘e

100
226
200
198
200
a1
0
90
o8
100
100
198
100
100
100
100
100
98
200
4010
200
178
200
200
196
198

ADa 1

ALLELE FREQUENGCIES

100

1.00
0.90
1.00
1.00
.87
.96
0.%6
0.99
1.00
1.00
0.97
0.97
0.98
100
1.00
0.97
.97
.98
0.97
0,749
0.93
1,00
1.00
1.00
1.00
1.00
1.00
1.00
f.00
.90
0.97
0.90
1,00
.99
1L.00
0.98
1.00
1.00
5. 00
.99
0.9%9
1.00
1.00
1.00
1,00
1.00
1.00
1.00

83

0.00
.10
0.00
.00
0.14
(.04
0.04
.01
.00
.00
0.03
0.03
0.02
0.00
0.00
.03
0.03
.03
0.02
0.02
0.07
0.00
.00
0.00
0.00
0.00
.00
0.01
(.00
0.10
0.03
.10
.00
G.01
0.0
0.02
0. 0%
0. 00
0.00
G.01
.02
.60
.00
0.00
Q.00
0. 00
0.00
0.00

.00
(.00
.00
.00
0.00

0.00

0. 00
0.00
.00
G.00
0.00
0. 00
0r.00
[J'[]n
0.00
0.00
0.00
0.00
0.00
0.00
.00

0.00

0.00
0.00
0.00
0.00
.00
0. 00
.00
0. 00
.00
0.00
(0. 010
0.00
0.00
0.00
.00
0.00
0.00
.00
0.00
g.00
(1w 61
0.00
0. 04
0. 00
.00

(.00
0. 00
0.00
0. 00
0. 00
04 00
0.00
8.00
(.00
Q.00
0.00
0.00
0.00
0. 09
.00

0. 00

0.00
0.00
0,00
0. 01
0. 00
0.00
0.80
(. Q1)
0 G0
(0. 00
0 .04
.00
0.00
0,00
.00
0,00
0.00
(.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
(1,00
0.00
0.00
0.00
(.00
0,00
. 00

.00
B 00
0. 00
0. ()
0.00
.00
0.00
.00
{). 00
£ .00
0, on
.60
0. 00
0, 1)
0. 0L
0,00
(. a0
0.00
0.00
0.0
{1y 05

TF o B0

0. ()
}. 010
. 06
.00
0. G
.00
e 00
3.00
.00
K. 00
. 00
.00
0.00
.00
0.00
.0
.00
(. Q6
(. 00
.00
0. 080
0,00
.00
(3. 0



LOCUSY ADA 1

TRINITY

CHETLO

LK

SIXES ESTUARY
CORUTLLE ESTUARY
SUTELAW BAY
ALBEA RAY

FALL CREEK
SILETZ ESTUARY
SaLMON

NESTUECLA BAY
CEDAR CREEK
TRAGK

TILLAROGK BAY
NEHALER ESTUARY
NASELLE

NERAH
HUMPTULIFS EARLY
AUINAULTY

BUEETS

HOH

SOLEDUCK

ElLWHA

HOOD CANAL
PDESCHUTES

BREEN RIVER
SAMILGH

BIG GUALICUM
PUNTLERDGE

G ENGaN
ROBERTHON CREEK
SAN JUAN
CAPILANO

3

i

_mTTTm I R N

i

TR T T T

T

e i e i R R R A R Y 3

200
200
200
200
230
164
1648
200
184

198

120
200
192
17&
2% 4
198
3390
100
201)
200
200
104

200

196
304
194

100

170
200

194

200
100
198

CONTENUED

1.00
0.9%
(.98
0.9%
0.97
.98
0,99
£.99
.94
100
0.94
3 .00
0.945
0.99
.98
0.98
.98
1.00
.99
.99
1.00
1.00
0N.98

0. 941

0,95
.98

e 89
.98
1.00
100
1.00
A

D94

.00
0.01
.05
.02
0.04
002
D01
0.02
0.06&
£r o 0
0. 04
0.0%
0. 0%
0.0l
0.02
(.02
Q.02
0.00
0n.02
0,02
0.00
0.00
.03
D10
.05
0.02
0.035
.03
0.0l
0.00
0.00
(. 0%

0.040
0.00
£ .00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0. 00
0.00
{0, 00
0.00
0.00
0.00
0.00
.00

(.00
.00

.00
.00
e.00

n.00

0. 00

0+00

0.00
0. 00
006
0. 00
0. 00
.00

0.00

(.00
0. 00

0. 00

.00

0. 00
0.00
0.00
0.00
0.00
.00
i . 00
0.00
0. 00
0.00
0,00
0.on
000
0.00
0. 00
.00
0.00
0. 06
000

{J n m{]‘

0.00
N.00
.00
.00
.00
D‘ L] [][]
.40

.00
0.00
0.00
.00
.60
.00
(3. 036
f. 060
.00
b.oo
.00
E’ " c]ﬂ
.60
.00
.00
G.on
.00
0. 00
0.00

DB

(0 (0
0. 60
0,00
0. 00
0. 00
G 10
0400
0,00
0. 00
0.80

.00

@.00
. 00



-~ LoCUsy aba 2

ALLELE FREBUENCIES
105

FOFULATTON RUN N o100

WELLS gU 100 1.00 0.00 0.00 D.00 0.00
HCCALL U 100 1.00 0,00 0.00 0.00 0.00
JOHNSON CRE-SF SALMON  8U 112 1.00 0.00 0.00 0.00 8.00
SO0LEDUCK gu 0 0.00 0.00 0.00 0.00 0.00
SKYHOMISH ' &4 0 0.00 0.00 0.00 0,00 0.00
SKABLY S 0 0.00 0.00 0.00 0.00 0.00
CLEARWATER RIV FRASER 8P 100 1.00 0,00 0,00 0,00 0.00
CHILGO RIV FRABER gF 100 1.00 0,00 0.00 0.00 0.00
STUART RIV FRABER g 100 1.00 0,00 0.00 0.00 0.00
LOWLIYZ HF - 74 1,00 0D.00 0,00 D.00 0.00
KAl ang SF 100 3.00 0.00 0.00 0.00 0.80
EAGLE CRK 8P P2 1.00 0,00 0,00 0.00 0,00
HOKENZTE 5 100 1.00 0.00 0,00 0.00 0.00
WIND gF 100 .00 0,00 0,00 0.00 0.00
LYTTLE WHITE SALMON S 118 1.00 0.00 0,00 0.00 000
KELIDKETAT gF 100 1.00 0.00 6.00 0.00 0.00
WARRSFRINGE g 0 0,00 6,00 0.00 0.00 0.00
ROUND BUTTE 5P 80 1.00 0.00 0.00 0.00 0,00
ICICLE g 100 1.00 0.00 0,00 0.60 0.00
METHOW gF 100 1.00 0,00 0,00 0.00 0.00

RED RIV 5F CLEARWATER & 44 1.00 0,00 0.00 0.00 0,00
SAWTOOTH UPPER BALRON &F - 0 0.00 0.00 D.00 0.00 G.60

RAFPID RIVER gt 100 .00 0.00 0.00 O0.00 0.00
VALLEY CRK UPFER Sal. S 0 0.00 0.00 0.00 0.00 0.00
FEATHER G 0 g.00 0.00 0.00 0.00 0.00
TRINCTY ¢ 0 0.00 0,00 0.00 G.00 0.00
COLE RIVERE SF 0 0.00 0.00 0.00 0.00 0.00
ROCK CREEK g 0 0,00 Q.00 0.00 0.60 0.00
CERAR OREEK SF (r 0.00 0,00 0.00 0.00 0.00
TRAGK g 20 1.00 0.00 0.00 0.00 0.00
SOLEDUCK ap 2 1.00 0,00 0.00 0.00 0.00
NCOKSALK gF 100 1.00 0,00 0.00 0.00 0.00

Bl6G CREEK Foio0 1.00 .00 0.00 0.00 0.00
COWLITY Fooi98 1.00 0.00 0.00 0.00 0.00
Kal.amA Foioo 1.00 0.00 .00 6.00 0.00
LEWIG Foouon .00 0.00 0.00 6.00 0.00
WaSHOUGAL Foouog 1.00 .00 6.00 0.00 0.00
LITTLE WHITE SALMON F oo 1,00 0.00 6.00 0.00 0.00
EFRING CREEK Foio0 1.00 0,00 0.00 0.00 0.00
DESCHUTES F ?8 1.00 0,00 0.00 0,00 .00
PRIEST RAFIDE Fo200 1.00 0.00 0.00 0.00 .00
IGE HARROR Fro400 1.00 0.00 0.00 g.00 0.00
COLEMAN LATE F 0 0.00 0,00 0.00 0.00 0.00
HOKELLUMNE F 00,00 6,00 0.00 0.00 0.00
NIMBUE ¥ 0 0.00 0.00 0,00 0.00 D.00
FEATHER F 0 0.00 0.00 0.00 0.00 .00
COLERAN BATTLE F 00.00 0.00 0.80 0.00 0.00
IRGN BATE F £ 0.00 0.00 0.00 0.00 0.00



LOGUS: ADA

TRINITY

CHETCO

B LK

SIXES ESTUARY
CORUTLLE ESTUARY
SUIBLAN BAY
ALGEA BAY

Fall CREEK
STLETZ ESTUARY
SALMON

NESTHCCA BAY
CEDAR CREEK
TRASK

TILLARQOK BaY
NEHALEM ESTUARY
NASELLE

NEMAH

HUNFTUL LIPS EARLY
BUINAULTY

QUEETS

HOH

SOLEDUCK

ELWHA

HOOD CANAL
DESCHUTES

GREEN RIVER
SANIGH

BIG QuUal ICLM
PUNTLEDGE
BUINSAN
ROBERTHON CREEK
GAN JURN
GAFILANG

2

100

CONTINUED

0.00
. 010
0.00
1.00
1.00
1.00
100
0.00
1.00
0. 0o
1,00

0.00

{1 0}
1.00
1.00
0.00
0.400
0,99
(.00
.00
1.800
0.9%
0.00

0. 00

@.00
0«00
NP4
0. 00
(. 00
0.00
.00
1.00
(. 00

0,00
0. 00
0.00
0. 00
0.00
6. 00
(.00
0.00
0,00
0. 00
.00
0.00
.00
0. 00
0. 00
0.00
0. 00
0,01
0. 00
1. 60
0.00
0.01
.00
0.00
0. 00
0. 00
0.04
0. 00
0.00
0.00
0.00
0,00
0.00

0.00
0. 00
0,00
0. 00
0.00
0. 00
0.00
0,00
0.00
0. 00
0.0
0.0
0.00
0,00
0.00
0. 00
0. 00
0,00
0. 00
0.00
0.00
0,60
(.00
.00
0.00
0.0D
0. 00
6. 00
0.00
0.00
0.00
0.00
0.00

(.00
0. 00
0.00
0,00
£ 06
0.00
.00
.00
r. 00

.01

0.00
1. 00
0 .00
.00
.00
0. 00
0.00
0.00
0. 00
0. 00
0 .00
0.00
0.00

ﬂ o E] ﬂ

.00
0.00
0.00
0.800
.00

0,00

(.00

0.00
0,00
.00
0.o0
.00
0.0o
.00
0.00
0.00
0.00

1.0

0,00
.00
6. 00
0.00
0.00
0400
0.00
0. 00
0. 00
6. 00
0. 08
0.08
0.00
(.00
0. 00
6. 00
0. 00
0.00
6,00

.00

0.00
0.00



POFULATION

WELLS

MCCALL

JOHNGON CRK-SF SALMON
SOLEQUCK

SKYKORISH

SKAGLT .
CLEARWATER RIV FRABER
CHILCO RIV FRASER
STUART RIV FRABER
COWLITZ

KAl AMA

EAGLE GRK

RCKENZIE

WIND

LITYLE WHITE EﬁLNON
KLIGKITAT
WARMEFRINGE

ROUND RUTTE

TCICLE

RETHOW

RED RIV 8F CLEARWATER
SAUTOOTH UPPER SALRON
RAFPID RIVER

VALLEY CRK UPFER SAl
FEATHER

TRINLTY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRAGK :

SOLEDUCK

NOOKSALK

PIG CREEK

BOWLITZ

{ALANMA

LEWLS

WaBHOUGAL,

LITTLE WHITE SALMON
BFRING CREEK
PEGLHUTES

FRIESET RAPIDS

ICE HARBOR

COLEMAN LATE
HOKELLANE

NIMBLUSE

FEATHER

COLEMAN BATTLE

IRON GATE

LOCUS
RUN N
8Y 100
U 100
8U 112
g 200
sU 200
S 194
5F 0
8 0
8F 96
8F 0
8P 100
80
50
§F 100
8F D
g0
8F 258
8F 80
8F 100
8F 100
BF 44
8F 100
8F 100
5P 224
§F 198
5F 198
8F 200
8¢ 200
S5F . 108
8F 0
5F 0
8F D
F o100
F 98
F o100
F o400
F o100
F 100
Fooi00
FoooB2
Fooo
F0
200
Foo190
F o200
F o200
F o200
F o199

ADH

~100

1.
1.
« 00
B7
0
0
0.
« 011
99
00
« 00
0.
0.
B0
G.
£
0.
1'u
[0
1.
00
« (0
- (1)
1.
0.
00
« (M)
0
v (0}
0
0.

1
]
1
1

i

0.

0
1

1

i

1
1
1

1
1
1

0

1

i

00
00

a0

{20
00

0o
o0
fd
06

00

34
98
99

0o
00

00
ﬂu
0.
0.

‘[]n

‘Dn
0w
0.
0.
[]u
0
1-:

« (1)

1-

1

-0

1u

Bé
97
86
A
94
87
80
G4
Do
{1)
00

a0
on

N0

-
-G

.00
.00
0.00
0.03
.00
.00
0.00
0.00
.01
d.00
0.00
0,00
0.0
.00
0.00
0. 00
0.02
£ 00
0.00
.00
0.00
(.00
.00
0.010
0.03
.00
0.00
0.02
0.00

.00

0.00
0.00
mllé
.03
0.14
.01
.06
.13
0.20
B.14
.00
.00
0.00
0, )
¢.00
0.00
.00
.00

0.00
.00
0.00
.00
.00

0.0

0. 00
.00
g.00
0.00
0.00
0. 00
.00
0. 00
0.00
Q.00
0.00
.00
0. 00
0. 00
0,00
1,00
0.00
0.0
0.0
.00
£, 00
0. 00
0.00
0.00
0.00
0.00
0.00
.04
0.00
.00
.00
0.00
0. 00
0.00
0. 00
.00
0.00
0.00
0. 00
0.00
0.00
0.00

0.00
.08
0.00

.00

0. 00

0.0u

o.00
0.00
0.00
.00

0.00

0.00
0.00
0.00
0. 00
0.00
0.00
7. 00
0. €10
0010
0.00
.00
0.00
3,00
0.00
0.00
n.00
0.00
0.00
(.00
0.00
.00
0. 00
0.00
0. 00
(.00
0.00
.00
0.00
0.00
0.00
(.00
0.00
.00
.0
.00
0.00
(.00

ALLELE FREGUENCIES

0.00
0.00

0.00

.00
a.0n
0. 00
.00
0. 00
.00
.00
.00
0.00
.00
(. 00
.00
0.00
0,00
{1.00
0400
0.06
0.00
000
0.00
{1 D
0.00.
0,00
0.00
0.00
(). 06
0 .00
0.0660
.00
.00
0.00
.00
0.00
{1.00
(. 00
.00
{1, D0
(3, 00}
0,00
.00
.00
.00
.00
(.00



LOGCUY

TRINITY

CHETEO

ELK

BIXES ESTUARY
CORUILLE ESTUARY
SUTSLAN BAY
ALGEA BAY

FALL CREEK
BILETZ ESTUARY
SALNMON

NESTUCTA BAY
CEDAR CREEK
TRAGK

TILLAROOK BAY
NEHALEM ESTUARY
NASELLE

NEMAH
HUBRFTULIFS EARLY
BUINALH.T

RUEETS

HOH

SOLEDUCK

ElLWHA

HOQD CANAL
DESCHUTES

GREEN RIVER
S5AMTS

BIG QUALYCUM
PUNTLERBE
BUINSAR
ROBERTSON CREEK
AN JUAN
CARPTLANG

[

AR
v

ADH

I

E

H

T3

TN TIT T T Y U YL m T T

200
200
201

200
2E0

1é4
168
200
184
198
120
204
194

176

264
198
350
1040

194

240
200
100
200
196
280
Lo
11040
170
200
108
L41)
o0
194

CONTINUED

1.00
1.00
1.00
1.00
L" " ‘P‘?
.99
.98
1.00
0.98
.00
1.00
100
1.00
0.9
1.00
14660
.99
1.00
£,98
0.26
0.94
.99
.99
0.9%
.99
300
i.00
1.010
1.00
1.00
1.00
.99

0.00
0.00
.00
0.00
0.01
0. 63
0.02
0.00
0.02
0. 00
(.00
0.00
000
.01
0.00
0.00
.01
0.080
.02
.04
.04
0.0%
0.02
U [ D:l
.01
0.01
0.01
.00
0.00
0.00
0,040
0.00
.01

.00
0.00
(. 01
0.00
0.00
1. 00
(.00
.00
.00
0,00
(3. 00

.00
0.00
Q.00
.00
.00
0.00
.00
(Ha D}
.00
0.00
.00
0.00
0.00
0.00
0.08
0.00
(.00
0.00
0.00
fr, 00
0.00

.00
0.900
.00
.00
0.00
.00

(3. 00

Buma
0.00
0.00
0.00
0. 00
.00
0.00
.00
0.08
£, 00
0. 04
0. ()
0. 00
.00
0.00
0.00
0.60
Q.00
0.00

0.008
0.00.
0.00

0,00
0.00

0.0

.00

0.00
0,00
(.00
0. 061
0.00
.08
.06

0.00.

.00
1. 80
£ . 1)
0.00
13 G
0.00
.00
.00
(.00
a,00
.00
3. 00
0. G0
.00

Quad

04 00
(. 00
0.00.
0.00
000
0.00
0. 00

Reiclig

0.00
.00



FOPULATION

WELLS

MCCALL

JOHNGON CREK-SBF SALRON
HOLEDUCK

SKYKOMISEH

SKAGIT

CLEARWATER RIV FRAGER
CHILECO RIV FRABER
STUART RIV FRABER
LGOWLITZ

KAl AfA

EAGLE ORK

ROKENZLE

WIND

LITTLE WHITE SaLMON
HLICKITAT
WARMSPRINGE

ROUND BUTTE

ICECLE

METHOW

RED RIV 8F CLEARWATER
SAUWTOOTH UPPER SAL.MON
RAFID RIVER

VALLEY CRK UFPER SAL
FEATHER

TRINITY

COLE RIVERS

ROCH CREEK

CEDAR CREEK

TRABK

SOLEDUCK

NOOKGALK

BIG CREEK

COWLITR

Kal ARlA

LEWLS

WASHOLGAL

LITTLE WHITE SALMON
SFRING CREEK
DESCHUTES

FRIEST RAFIDS

ICE HARBOR

COLEMAN LATE
AOKELUMNE

NINBLS

FEATHER

COLEMAN RATTLE

IRON GATE

LoCus:

RUN

Gl
SU
54

gl

54
su
P
B
1y
B
5
GR
Lip
gF
Gk
8P
gF
Gk
g
gF
SF
&I
qF
&F
&
g
aF

100
100
112
1010

100
100

98
100

100
{
106
100
118
P4
100
g0
100
100

104
100

?4
10U
100
100

100

100
0
P8

100

198
100
104
100
100

98
200
304
100
100
100
1o0

78

?8

CK 3

100

1.00
1.00
1.00
1.00
0.00
1.00
1.00

1. 00

1«00
}.00
1.00
0.00
1.00
1.0
0.5%
1.0
1.00
0,95
0.97
.89
1.00
1,00
1.00
1.00
1. 00
1 L Dﬂ
1.00
1.00
1.00
1.00
1.00
1.00
0.900
1.00
100
1.00
:i- L] {]ﬂ
1.00
0.00
1.00
300
1.00
3«00
1.00
1.00
L.40
1.00
1.00

1,00
0.00
0.00
.00
0.00
0.00
.00
.00
0.00
0.00
0,00
.00
IS
.10
. 00
.00
0.00
.00
.00
.00
0.00
G.on
0.00
.00
0.00
.00
0.00
.00
0.00
0.00
(.00
.00
.00
0.00
0.00
.00
0,00
0.00
.00
0.00
.00
.00
D00
.00
000
0.00
0.00
0.00

.00
.00
0.00
.30
0,00
000
(.00
(3. 04
0,00
N.00
(. 00
0. 00
.00
3,00
0.00
0.08
0, 00
0.00
000
.60
0.00
(. 00
0. 00
0.00
0.00
0. 00
0.00
.00
0.00
0.00
0.00
.00
0.00
.00
0.00
0.0a
0. 00
0.00
0. 00
0.00
0.00
i}, 00
0.00
.00
0.0
.00
0.00
0.00

0.00
.00
0.00
0.00
0.00
(.00
0.00

1. 00,

.00
0.00
.00
.00
0,00
.00
0.00
.00
Q.00
0.100
0.00
1. 00
0.00
.00
0.00
G.00
.00
.00
.00
0.00
ﬂ-ﬂﬂ
0.00
.00
(1,00
.00
(3. 00
0«00
(.00
0.00
(.00
0.00
.00
£.00
0.00
0.00
.40
0.00
0.00
0.00
.00

ALLELE FREQUENCIES

113

.00
.00
0.00
(.60
.00
000
0,00
(.00
0. 00
.00
0.00
.00
0. 00
(. 08
0.01
£ 000
C] ] E]{:]
0.0%
0.03
0.11
.00
(3. 010
0. 00
'.‘J L} [30
.00
.00
0.00
.00
0.00
0.0
(.00
3,00
0. 00
.00
0.00
Q.00
0.00
.00
.00
(.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
. 010



LOCUSy OK

TRINETY

CHETEO

ElLK

SIXES EBTUARY
CORUILLE ESTUARY
sUISLAN BAY
ALEEA BAY

FALL CREEX
SILETZ ESTUARY
SALAON.

NESTUCEA BAY
CEDAR CREEX
TRAGK

TILLARGGH BAY
NEHALEM ESTUARY
NABELLE

NENAH
HURFTUL Y #S EARLY
QUINAULT

RUEETS

HOH

SCLEDUCK

ELWHA

HOOD CANAL
PESCHUTES

GREEN RIVER
BANTEH

BIG GUALXCUM
FUNTLERGE

RUING AN
ROBERTHEON CREEK
AN JUAN
CAFILANG

i

et e vl B s B B s B e B B i il e e v B s B i e o B 2 B - e s Al i e S TR e

- T

200
100
2010
200
230

164

188
100
184
100
120
200
P4
176
208
100
$00
100
)
234
100
100
100
0
J00
100
i3

0
200
160
201
100
0

CONTINUED

L. 00
.00
1.00
3.00
1.00
1.00
L.00
100
100
1.00
.99
1.00
L. 00
1.00
1.00
1.00
1.00
1.00
0.00
1.00
1.00
1.00
1.00
0.00
1,00
1.00
.00
0.00
1.00
1.00
1.00
1.00
0.4a0

£, 00
0.00
.00
.00
0.00
0.00
0,00
0. 00
0.00
0,00
.00

0.00

£ . 01)
.00
0. 00
0. 00
.00
0.00
£ 00
0.00
0.00
0.00
0.00

0.00.

(.00
0.00
0.0
0,00
.00
0,00
0.00
0. 060
(.00

0.00

0. 00

.00
0. 00
.00
0.00
0.00
(:]I[]c]
0.00
0. 00
0. 00
1. 00
.00
0.040
0.00
0.00
1. {1}
.00
0.00
0.00
0,00
.00
.00
.00
(.00
0. 00
.00
.00
(.00
0. 00
0.00
0.00

0.00
.00
.00
.00
.00
0.00
D.no
(.00
.00
Uu n{:}
Q.01
0. 00
n.00
0.00
.00
0.00
.00
000
(.00
0.00

0.00

.60
0.00
0. 00
000
0. 00
0,00
0.00
(.00
0. 00
000
0.0a

.00

. (40

.00
0. 00
{1, 310
0.80
0.00
0.00
0. 00
0,80
0. 06
(3. G0
0. a0
0.00
(). 00
.00
. 0o
(.00
0,00
. 00
0. 00
0. 30
0. 00
£, 00
&0
0.0
000
0. 00
0 00
0. 00
.00




FOFULLATION

WELLS
HECALL

JOHNSON CRK-SF SALNON
SOLEDLULK

SKYKOMLGH

SKABLT

CLEARWATER RIV FRASER
CHILGO RIV FRASER
STUART KIV FRABER
CONLITZ

KAL ANA

EABLE CRK

NCKENZIE

WIND

LITTLE WHITE SALMON
KLICKITAT

HARMSFRINGS

ROUND BUTTE

ICICLE

METHOW

RED RIV 8F CLEARWATER
SANTOOTH UFFER SALMON
RAFID RIVER o
VALLEY CRK UFPER SAL
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRASK

SOLEDUCHK

NOOKBALK

BIG CREEK

COWLITZ

KALANA

LEWLS

WASHOUBAL

LITTLE WHITE SALMON
SPRING CREEK
DESCHUTES

PRIEST RAPIDS

ICE HARBOR

COLEMAN LATE
MOKELUMNE

NIMEUS

FEATHER

COLEMAN BATTLE

IRON GATE

LOCUS

RtIN

5
su
51
54
&U
3u
g
gF
Ep
5p
G
B
Sk
&

gF

gF
S
GF
g
G
Sp
Gf

8F - ;

GF
gF
G
SF
GF
1

g8

5F

S

TR T TN TN TR N

CH 2

100

1.00
100

2 1.00

1.00
0.00

- 1,00

J.00
1.00
1.00
1.00
1.00
0.00
1.00

- 1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
300
1.00
1,00

- 1.00

1.00

100
.00

1.400
1.00
1.00
fr.00
100
1. 00
1.00
1.00
1.00
0.00
1. (H)
1.00
1.00
100
100
3. 00
0.98
1.00
1.00

ALLELE FREWUENCIES

49

0.00
£ 040
.00
.00
. 06
0.04
0.00
0.00
00
0.00
0.00

0.00

.00
uﬁ{)n
0.00
(.00
0.00
N.00
.00
I (1)
0.00
0.0
0.00
.00
Q.00
0,30
0.00
(1. 00
(.00
.00
.00
0.00
0. 0
0. 00
0.00
0.0
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.a0
0.00
n.02
0.00
0.00

(.00

.00

0. 00
0.00
(.00
Q.00
0.00
0.00
0. 00
.00
.00
0.00
.00
0.00
0.00
.00
0.010
.00
0.00
000
0. 00
.00
(.00
0.00
0.00
.00
0.00
.08
1. 0t
0.00
0.00
.00
0.00
0,00
0.00
(00
0.00
Q.00
0.00
0.00
0.00
0.00
.00
.60
0.00
0.00
0.0
0.0

0.00
.00
0,00
0.060
0.00
.00
0. 00
0.00
0.00
0,00
(e 020
.00
0.00
.00
0.00
£ 00
0.00
{1.00

.00

000

0.0

0.H0
O " ‘J{J
0,00
0.40
0. 80
0.0
0. 00
.60
n.00
.00
0.00
0.00
0.00
.00
0.00
0.010
.00
.00
0.00
(3. 00
0.00
.01
0. 00
0.00
.00
.00

0.o0
(.00
Gy 00
()« B8
ﬂ L] 0[’
1.0
.00
{3, B}
0.0
0. 00
.60
0. 00
0,00
0. 00
.60
.00
.00
0.00
0. )
£ . o
0,00
0.80
0,00
0. 00
0.00
{4 0
0.00
B30
0.00
.30
(.00
.04
.00
{1.00
0.00
0.00
0.060
0.00
0. 00
.00
.00
0.00
.00
0,00
0.00
.00



LoGugy

TRINITY

CHETLO

ELK

BIXES ESTUARY
CORUTLLE ESTUARY
BUTSLAW BAY
ALSEA BAY

FALL CREEK
SILETZ ESTUARY
SALNON

NESTUCLA RAY
CEDAR CREEK
TRASBK

TILLANGOK BaY
NEHALLEM ESTUARY
NASELLE

NEMAH

HURPTUL TIPS EARLY
GHINAULT

BUEETS

M

SO0LEDUCK

ELUWHA

HOGD CaNal
DESCHUTES

GREEN RIVER
SANTEH

BIG BUALICLIA
FUNTLEDGE
BUINGAM
ROBERTEON DREEK
5AN JUAN
CAFILANG

K

o

A

200

100

200
200
230
164
184
100
184
100
120
=00
P4
176
208
100
300
100
0
234
100
100
100
0
)
100
£

0

200

100
200
100

N

CONTINUED

1.00
.00
1.00
1.00
1«60
.99
1.00
1.00
1.00
i.00
1.00
1 .00
1. 00
1.00
1.00
1.00
1.00
100
B.00
1.00
1.00
100
1,00
0,08
.98
.00
0. 00
1.00
1.00
1.00
.00
0,00

0.00
0.00
£« D
0. 00
£ 130
0.01
.00
0. 00
0.00
. 00
.00
0.00
.00
1. 00
.00
(.04
0.00
.00
Q.00
0.00
.00
0.00
.00
0.00

0.02
0.010
0.00
.00
.00
0.00
0.00
.00

0.00
0.00
(.00
0. 00
.00
. 00
(.00
0.00
n.00
.00
Q.00
0.00
(010
.00
0. 00
0.00
0. 00
0.00
0.00
.00
.00
.00
0.00
(.00
0.00
0.00
.00
0.00
0.00
0. 01
0.00
U.00
.00

0.010
0.00
.00
0.00
.00
0,00
.00
0.00
0. 00
0.060
.00
0.00
0.0
0.00
.00
0.00
.00
0.00
0.00
0,00
.00
0.00
0.00
0.00
.00
0.00

.00

£.00
.00
.00
.00
0.00
n.00

0. 00
0.00
0. 04}
0.00
(. 00
0.00
{3, 01
0.00
0. ()
.00
(.00
n.o0
0.00
0.00
Q.00
0.00
(.00
0.00
£ . O
0.00
0,00
0. 00
0,00
0.00
0.00
0.00
0.0
0.00
0.00
0. 00
0.00



Py

FOFULATION

WELLS
MECALL

JOHNBON CRK~SF SALMON
SOLEDUCK

BKYKONTSH

SKABLT

CLEARMATER RIV FRABER
EHILEO RIV FRASER
STUART RIV FRASER
COWLITZ

KAL AMA

EABLE CRK

RCKENZIE

WIND

LITTLE WHITE SALMON
KLICKITAT
WARASPRINGS

ROUND BUTTE

ICICLE

HETHOM -
RED RIV SF. CLEARWATER
SANTCOTH UPFER SALMON
RAFID RIVER
VALLEY CRK.LUFFER 8AL
FEATHER |
TRINITY

COLE RIVERS

ROCK CREEK

REDAR CREEK

TRAGK

SOLEDUCK

NOOKSACK

BIG CREEK

COWLITZ

KALANA

LEWLS

WASHOUBAL

LEITTLE WHITE SALAON
SPRING CREEK
DESCHUTES

FRIEST RAFIDS

ILE HARBOR

COLEMAN LATE
MOKELUMNE

NIHBLS

FEATHER

COLEMAN BATTLE

IRON BATE

LOCLIS

RN

&t
Bl
gt
1]
210
5
SR
4
SP
P
gp
g
&
B
gk
ae.
g
gSp-
g
Gk
S.FH
“F
138
gR. .
Sk
G
8k
gF .

-Sﬁuf

&P
5
GF

P

'ﬁ'ﬁﬁ'ﬂﬁ"?'ﬁ"’!"ﬁ‘ﬂ‘f}'ﬂ‘!‘fﬁ‘!‘}

N

100
160
112
200
200

200

100

GFY 1

ALLELE FREQUENCIES

100

1.00
1.00
1.00
L.an
1.00
1400
1.00
1.00
1.00
1.00
1.00
0.060
1,00
1.00
1. 00
1.00
1.00
1.00
1.00
1.00

p .00

1.00

] 1110”

1.00
3.00
1.08

- 1.00

1.G0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.00
1.00
1.00
1.008
1.00

&0

0.00
.08
0.00
.00
0.00
.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
(.00
0.00
.00
0.00
0.006
0.00
.00
(.00
.00
.00
.00
0.00
.00
0.00
0.0
0.0
.00
0.00
0.0
.00
0.00
0.00
0.00
.00
0.00
0,00
0.00
.00
0. 00
.00
0.00

.00
£) .00
.00
£ .00
0.00D
.00
0.00
.00
0.00
0.00
0,00
.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
f1.00
0.00
0.00
0.00
g.00
(.00
0.00
8.00
.00
.00
.00
0.00
0.00
.00
.00
.00
0.00
.00
0.00
(.00
0n.0o0
0.00
f1.00
.00
0.1
0.00
.00
0.00
.00

0.00
0.00
0.00
0.00
Cra 0o
.06

0.00

(. (36
.00
.00
0.00

.00,

0.00
.00
0. 00
0.00
0.00
.00
(.00
[] n UD
.00
0.00
0.00
0.0

0.00
000

000

0. 00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0. 00
(.00
0.00
.00

0.00
0 .00
{.00
0,00
.00
0.00
0.00
000
000
(01
0.00
0.00

0.00

.00
0.008
£ 134}
0,00
£) W IJ !3
0.00
.00

m .ﬁ!n

0,090

. U-OU

0.00
0.00
0.0
0. 00
0,40
(.00
0. 00
0. 00
0.00
0.00
.00
(.00
0.00
0.00
0.00
0.00
(7.00
0.00
.00
0,00
.00
0.00
0.00
(.00
.00




LOCUSY

TRINITY

CHETLO

Ef. K

BIXES ESTUARY
COAUILLE ESTUARY
SULSLAW BAY
ALEEA BAY

FaLl CREEK
SILETZ ESTUARY
SALMON

NESTULCA BAY
CEDAR CREEK
TRABK

TILLANQOK BAY
NEHALEM ESTUARY
NAGELLE

NEMAH
HUAFTULIFS EARLY
BUINALLY

BUEETS

HOH

SO0LEDUCK

ELWHA

HOOD CANAL
DESCHUTES

BREEN RIVER
SANTEH

BlG QUALICUA
PUNTLEBGE
HUINGAN
ROBERTHON CREEN
BAN JUAN
CAPILAND

GFY 3

200

200

200
200
230
144
188
200
184
198
120
200
194
1764
254
198
250
100
20N
240
200
100
200
196
300
ie8
100
170
200
194
200
100
198

CONTINVED

1,00
1.00
1.060
1.00
1.00

300

1.00
1 .00
1.00
1.00
1.00
1.00
100
1.00
1.40
1.00
0.99
1.00
1.00
1.00
.98
1«00
1.00
1.00
1.00
.00
1.00
1.00
1.00
1,00
1.00
1.00
1.00

0.00
01.00
0.00
0.00
.00

.00

.00
0. 00
0.00
.00
0.00
0,00
.00
0.00
.00
0.00
.01
0.00
.01
0.00
.02
0.00
0.00
0. 00
(.00
.00
0.00
0.00
0.00
(.00
0.00
0,00
0,00

(00
0.00
Q.00
0.00
£ . 00
.00
.00
.00
0.00
0. DU
0n.00
0.00
0.00
. 00
0.00
0.00
0.00
0.00
.00
0. 00
.00
0.00
000
0,00
1.00
(.00
0.00
0.00
0. 00
£1.00
. [:":'
.00

.00
0.00
0,00
0.00
0.00

0.00

0.00
0.00
0.00
0.0
3,00
ﬂ L 00
0,00
0,00
0,00
0.00
(.00
0,00
{3.00
.00
.00
0.00
.00
0.00
0.00
0.00
0.100
0.00
0.00
{1, 60
0,00
.00

.00
0.00
. 00
0.00
.00
0. 00
0.00
0.00
(.01
.00
0.00
0.00
(.00
0.00
.00
(. og
0.00
0.a0
f1.00
0.00
0,00
0.00
{3 .00
.00
.00
0. 00
0,00
0.00
{00
0. 00
0:00




FOFULATION

WELLS

MCCAILL

JOHNSON CREK-SF SALMON
S0LEDUCK

BKYKOMIGH

SKAGYT

CLEARWATER RIV FRASER
CHILEO RIV FRABER
BTUART RIV FRASER
COWLITZ

KALAMA

EAGLE CRK

NCKENZIE

WIND

LITTLE WHITE SAL#ON
KILICKITAT
WARMEPRINGS

ROUND BUTTE

TCICLE

METHOW ‘

RED RIV 8F CLEARWATER
SAWTCOTH UPPER SALMON
RAFID RIVER

VaALLEY CRK UPFER SAL
FEATHER

TRINLITY

GOLE RIVERS

ROLK CREEK

CEDAR CREEK

TRAGHK

SOLEDUCK

NOOHSALK

BIG CREEK

COWLITE

KAl ARA

LEWIS

WASHOUGAL

LITTLE WHITE SALRON
SFRING CREEK
DEGCHUTES

FRIEST RAPIDS

ICE HARBOR

COLERAN LATE
MOKELUMNE

NIMBUS

FEATHER

COLEMAN BATTLE

IRON GATE

LOCUg:
RUN N
gl 10d
g4 100
BU 112
U 200
su - 200
U 200
g 100
8p 7%
gp 98
GF 7 &
s 100
GF 0
5F 100
HF 28
g 106
GF 8
6P 208
1 80
5 100
SF 100
8§ 44
g 100
gk 100
gF 226
§F 200
SF 198
&F 200
8P 200
BE 192
8F 90
HF 728
gr 100
Fooi00
F 198
Fooion
F Lo
Fooioo
F o100
F o100
F 78
Foi%4
Foo394
F o200
F o190
Fo200
FooR00
Foo198
F o198

GFY

2

ALLELE FRERBUENCIES

100

1.680
1.00
1 .00
0.6%
1“[]:]
1.0
1,00
1.00
1.00
1.00
3.00
0.00
1.00
L0
i.00
1.00
1.00
1.00
i.00
1.00
1,00
1. 00
0.98
0.%8
0.4

- 0.21

0.80
L0

: 1,00

1.00
1.00
1.00
1.00
100
0.98
1.00
1.00
100
100
1.00
1.00
Lo 010
.99
D.%7
1«00
1.00
300
1.00

&1)

0.00
.00
t’lan
Da1%
0,00
1.01)
0.00
.00
0.00
.00
.00
0.00
0.00
.00
0.00
0.00
(.00
0.00
0.00
.00
0. 00
.00
0.02
.02
.06
.09
fl.20

0.00

0. 00
0.00
(.00
0. 040
0.00
0.00
D.02
0.1
0.00
0.00
0.00
0.00
(.00
.01
0.01
.02
0. 00
0.00
0.00
0.00

10%

0. 00
0.0
.00
0. 040
0.00
0. 04
0.00
.00
0.00
(.00
0.00
0.00
0.00
(.00
0. 00
.00
.00
0.00
0.00
0.08
.00
0.00
.00
0.00
0.00
0. 00
0.00
0.00
0.00
.00
0.00
.00
0.0
. 00
.00
3.00
0.00
0.00
0.00
.00
.00
0.00
3. 00
0.01
.00
.00
0.00
(.00

30

0.00
0.00
0.00
.00

0.00

0.00

0.00
.00
0,00
0.00
0.00
.00
.00
0,00
0.00
£.00
0.00
0.00
0.00
0.0
0.00
0.00
£.00
UIUD
0.00
.00
0.00
.00
0.00
(3. 01
0,00
0.00
Q.00
0.00
0.00
.00
0.00
.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(1. a0
.00
(.00
0.00
0.00
.00
0.00
{1. 00
0.00
0.00
0. 1%

.00

.00
(. 00
0.0n0
0.00
0.00
0.00
{3,034
.00
.00
0,00
.40
D ] []‘[]
.00
.00
0.0
0.00
. 01)
0.00
.00
0. 00
0.00
0.00
.00
.00
0.00
0,00
£, 016
0.00
0.00
0.00
0.00
.00
(.00



LoGUSY ORI

TRINITY
CHETEO

ELK

SIXES ESTUARY
COBUILLE E8TUARY
SUISLAN BAY
ALSEA RAY

FaLL CREEK
SILETZ ESTUARY
BALHON
NESTUCCA BAY
CEDAR CREEK
TRAGK

TILLAMOOK BAY
NEHALER ESTUARY
NASELLE

NEMAH
HURPTULTFS EARLY
BUINAYLT

RUEETS

HOH

BOLEDUCK

ELWHA

HOOD CANAL
DEGCHUTES

BREEN RIVER
GAMISH

BIG QUALICUN
FUNTLEDGE

/LT NGAM
ROBERTSON GREEK
BAN JUAN
CARTLANO

i el e B e e B R e HE S e e et R T i I B e e A

200
200
200
200
230
164
188
200
184

178
118

198
194

174

2454
198
S50
100
200
2410
200
100
200
196
300
198

100

170

200

194
200
100
198

1.00
D.%96&
077
048
.69
.79
0.75
0.77
0.79
0.90
0.80
0,68
.66
0.71
0.95
0.94
0.8%
0.93
0.91
0.89
0.7¢
0.80
.70
1.00
0.99
i.00

1.00

1.00
1. 00
1.00
0.71
1.00
100

CONTINUED

0.00
0.03
0.23
.32
.31
0.23
0. 2%
0.23
.21
0.0
0.20
.32
0,34
0,30
0.0%
0.0%
0.11
.06
.09
0.11
.21
(. 20

.10

0. 06

.01

0. 080

0.00

0.00
.00
.00
0.29
0.00
(. 00

(.00
.02
0.00
0.00
1.00
0. 00
.00
0.00
.00
0.00
0.00
.00
0. 00
0.0n0
0.00
0,00
0.00
0.00
0. 00

0.00

.00
.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
(.00

f.00

.00

0.00
0.00
.00
0.00
.00
.00
0 .00
0.00
.00
0.00
0.00
0.00
.00
.00
.00
D02
0.010
0 * {]1
0.0M0
0,00
.00
0.00
0.00
. 00
0.00
0. 00
0.0
0.00
0.00
0400
0.00
0 .08

0.00
0.00
0. 00
U " m‘n
0. 30
0,00
Q.00
0. 00
0.00
f.00
.00
0. 00

{1.00

0. 00
0.00
0. 00
.00
0.00
0.00
0. {10
0.00
0.00
0, 01
0.00
.00
0. 60
0. 0
0. 00
0.00
0.00

{J -ﬂﬂ

. 0103
000



FOFULATION

WELL &

MGCALL

JOHNSON CRE-8F SALNON
SOLEDUCK

EKYKORTEH

SKAGLT

CLEARWATER RIV FRABER
CHILGO RIV FRABER
STUART RIV FRABER
COWLITZ

Ral.ARA

EABLE CRK

MCHKENZTE

WIND

LITTLE WHITE SALMON
KLIGKLITAY
WARNGFRINGS

ROUND BUTTE

ICICLE

METHOW

REDR RIV 8F CLEARWATER
SAWTCOTH UPPER SaLMON
RAFID RIVER

VALLEY CRK UFFER Sak
FEATHER

TRINITY

COLE RIVERS

ROLK CREEK

CEDAR CREEK

TRASK

SOLEDUCK

NQOKSACK

BlG6 CREEK

COWLITZ

KALARA

LEWIS

WASHOUGAL,

LITTLE WHITE SALMON
BPRING CREEK
DESGOHUTES

FRIEST RARIDSG

[LUE HARBOR

COLEMAN LATE
HOKELUMNE

NIRMBUS

FEATHER

COLEMAN PATTLE

IRON GATE

O A

gri 3

ALLELE FRERBUENCIES

100

0b.97
1.00

> 1.00

1. 00
0.6
1.00
1400
1..00
1.00
1.00
100
1.00
1.00
1.00
1.00
1.00
{78
1.00
1.00
1.00
1.00
1.00
1.00
.00
3.00
1.00
.00
1.00
0,21
0.99
0.68
.92
1.00
1.00
1.00
1. 01
1.00
1.00
3 .00
.99
1.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00

10%

0. 03
(.00
0. 00
.00
0. 0%
0.0
0.00
£ 00
0.010
0.00
0 00
.00
£.00
£.00
0.00
0.00
0.0
0. 00
0.00
0.00
0,00
0,00
.00
.00
0.00
0.00
D)
.00
0.0%
0.01
.13
.08
0.00
.00
0.00
£} . 00}
.00
0.0
0.00
€. 01
0. 00
£ .00
0.00
.00
0. 00
0.00
000
.00

?3

0.00
0. Q)
0.00
0,00
0.00
0.00
0. 00
0.00
.00
0.00
(. 00
0.00
.00
0.00
0. 00
.00
0.00
0,00
0.00
0,00
0.00
.00
.00
.00
0. 00
3. 01
0,00
0.00
0.00
{1, 00
.00
., 0
0.00
(.00
0.00
0.00
.00
0.00
0.00
0.01
.40
0.00
.00
0.00
{.00
.08
0.00
.00

0.00
.00
0.00
.00
D.Uc]
U.00
.00
1.00
0.00
0. 00
e 00
000

(.00

0. 00
.00
0. 00
0.00
0,00
(.00
0.00
0.00
0.00
0.00
£1.00
0.00
0.40
0.a4
0.00
0. 00
0.00
0.00
3.0
0.00
1,00
0.00
0.00
0. 00
0.00
0.00
n.0u
0. 00
0.00
0.00
.00
0.00
.40
0. 00
0.00

.00
(3. 1)
0.00
. 60
0,00
0. 08
0.00
.00
0.00
.00
0.00
0. 00
.00
0.00
8.00
.00
0.00
.00
0.00
.00
(00
{10
0.00
.00
0.00
0. 00
£.00
.00
0.040
£ o (30
.00
.00
0. 00
Q.00
0. 00
0.00
0. 01
0,00
0.00
.00
0.00
Q.00
0.00
0.00
UQHU
0.00
0.00
(.00



LoGUSs GPFYE 3

TRINITY

CHETCO

ELK

SITXES EBTUARY
COMIILLE ESTUARY
BUYSLAW BAY
ALSEA BAY

FALL CREEK
SILETLZ ESTUARY
SALMON

NESTUCCA BAY
CEDAR CREEK
TRASK

TILLARCOK BaAY
NEHALE#® ESTUARY
NAGELLE

NEMAH
HUNFTULTFE EARLY
RUTNALLT ‘
RUEE TS

HOH

SOLEDUCK

ELUHA

HGOD CANAL
PESCHUTES

GREEN RIVER
GANTEH

BIG QUALICUN
PUNTLEDGE
BUINGAN
ROBERTSON CREEK
SaN JUAN
CAFTLANG

200
200
2010
200

230

164
188
RO0
184
198
1320
2010
194
176
204
1978
450
100
2600
2410
200
100

200

194
300
198
100
170
RO
194
200
00
198

CONTINUED

.00
1.00
1.00
1. 610
1010
1.00
.00
1.00
1,00
1. H)
1«00
1.00
3. 00
.00
1.00
1.00
0.97
(.98
1,00
i.00
0.98
.28
.00
.99
f1.99

1.00

1.00
.00
1.00
1.00
1.040)
1.. (M}

0.00
0. 00
0.00
0.00
.01
0.00
.01
0.00
0,01
0. 00
.00
0.00
(.00
0. 00
0.00
0.00
0.00
(.00
0,02
0. 00
.01
0.02
.03
.00
0501
0.0
3. 00
0,00
.01
0.00
0.00
0.00
.00

.00
0.00
Q.00
0.00
0.00
0. 00
.00
0.o0
0. 08
{00
0.00
$.00
(.00
0.00
.00
0.00
0,03
{.00

0.0

0.00
0.00
£, 01
000
.00
0.0%
(0. 00
0,00
0.00
0.00
.00
.00
.00

0. 00
g.00
.00
0.00
0.00
0,00
£0.00

0.08

0.00
.00
0.00
.00
.00
0,010
0.00
0.0
.00
049
.0
0.00
0. 00
(.00
0. 00
0. 00

.00
.00

.00
0.00
£. 04
0. 00
£.00
0.00
.00

0.00
0.00
0.00
0. 00
.00
0. 00
.00
0,00
(.00
0.00
n00
0,00
0.00
.00
(3.680
0.00
0} . 08
0.00
0.80
000
0,00
0.00
3, 00
0.00
.00
0.00
£ 30
0.00
.00
(1.0
£} (43
0.00
0.00




f,;—

——

T#

-

CFOPULATION

WELLS

NECALL

JOHNGON CREK~&F SALMAON
SOLERUCK

SHYHOMIGH

SKABTY

CLEARWATER RIV FRAGER
CHILCO RIV FRASER
STUART RIV FRASER
COWLITE

Kal.AnA

EAGLE CRK

ROKENZIE

WIND

LITTLE WHITE SALMON
KLICKITAT
WARMGFRINGS

ROUND RBUTTE

JCICLE

METHOW

RED RIV 8F CLEARWATER
SAWTOOTH UPPER SALMON
RAFID RIVER
VALLEY CRK UFPER SAL
FEATHER

TRINITY

COLE RJIVERS

ROGK CREEK

CEDAR CREEK

TRAGK

SOLEDUCK

NOOKSALK

BIG CREEK

COWLITZ

Kal ANa

LEWIS

WABHOLGAL

LITTLE WHITE SALMON
SPRING CREEK
DESCHUTES

FRIEST RaPIDS

IGE HARBOR

COLEMAN LATE
MOKELURNE

NIMBLS

FEATHER

COLEMAN BATTLE

TRON GATE

LOGUG

RUMN

gt
S
gy
g
gu
sS4
B
GF
S
He
G
G
S
8P
SF
8F
gF
GF
gp
gF
gp
g
SF
B
gF
HP
&P
GF
SF
g
G1a
SF

p

TGN T I T T N

§

200
200
224
3764
394
88
180
164
100
124
164
192
184
i24
132
188

1460
200
200

. B8

200
200
4
400

392

400
41H)

180
184
200
200
332
200
20H)
206
200
200
1932
40
4} 4
400
374
400
400
24
396

BOTE,2

100

300
1.00
.96
.93
0.78
.99
1.00
1.00
i.00
1.00
1.00
1.00
1.00
1.00
0.99
1.00
0.00
1.00
1.00
1.00
D L] 9[3
1.0
1.00
1.00
0.99
0.99
0,986
1.00
(.00
1.00
300
1.00
100
1.00
1.00
1. 00
1«00
100
1.00
100
1.00
1.00
100

1.060.

D.98
1.00
1,00
1.00

845

.00
.00
£.04
.07
0.02
.02
0.00
0. 00
0. 00
0.00
0.00
0.00
0.01
0.00
0.01
{3 .00
0. 00
0,00
(.00
.00
0.02
.00
0.00
(.00
0.0l
0.01
0,02
0. 00
0.00
0.00
0.00
0.00
0.00
0.01)
0. 00
0.00
0.0l
0. 040
0.00
0.00
.00
0. 01
0. 00
0. 00
0.02
0.00
0.00
0.00

105

0.00
0.60
0.00
.00
0.00
G-fﬂﬂ
.00
0.00
0.00
.00
0. 00
0.00
0. 06
0.00
0.00
0.00
0.00
.00
0.0
.00
0.00
0.00
0. 00
.0
0.00
.00
0!0{]
0.0
(.00
0.00
0.00
0.00
0.00
0.00
.00
.00

0.00

0.00
0,00
. 00
0.00
.00
0.00
02,100
.00
0.00
.00
.00

.60
.00
000
(.00
0,00
0.00
.00
.00
.00
0. 00
0.00
.08
0.00
.00
0.00
1.4q0
0.00
0.00
0.00
0.00
.00
.00
0. 00
.00
0.00
.00
0.00
0.0a
0.80
(.00
0. 00
.00
0.00
.00
0.00
.00
0. 00
(.00
0. 00
0.00
0.00
0,00
.00
.00
0.00
0.00
0.00
.04

ALLELE FREQUENCIES

0.00
.00
000
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0. 00
0.00
0. 010
0.00
0.00
.00
0.00
.00
.00
0.00
. 01)
0.00
.00
0.00
0.00
0.00
0.00
0.00
.00
1. 00
0.00
0.00
Q.00
0.00
(.00
0.00
.00
0.00
{1,010
G.00
UI[J[J
0.00
.00
{3 0
0.00
t]l c]ﬂ
0.00



LOCUS:

TRINITY
CHETCO

ELK

BIXES ESTUARY
CORUILLE ESTUARY
BUTSLAW BAY
ALGEA BAY

FALL CREEK
GILETZ ESTUARY
SALMON

NEGTUCCA BAY
CEDAR CREEK
TRASK

TILLANOOK BAY
NEHALEM ESTUARY
NASELLE

NEMAH
HURMETULIFS EARLY
BUINAULT

AUEETS

HOH

50LEDUCK

ELWHA

HOOD CANAL
DESLHUTES

BREEN RIVER
GAMTGH

BIG GQUALICUN
PUNTLEDGE
QUINSAN
ROBERTSON CREEK
GAN JUAN
BAFLLANO

GOTL, 2

- GONTINUED

400

400
400
186
448
248
176
400
348
396
241
396
368
352
488

396

0
200
280
a%2
340
200
2810
igs
400
39

200

340
200
364
kyeds

0
394

1 .00
.99
0.93
.97
n.95
0.%96
0.97
1.00
D94
.99
.94
0.9%
0,99
f.9¢
f.97
.00
0.98
0.98
.99
1.00
1.00
.89
.91
0.97
.76
100
0.9
1400
0.98
0.00
.97

0,00
0,04
0.05
.03
0.05
0.04
.03
0.00
0.04
3.01
n.0n3
0.0é
.01
001
0.01
0.04
0.00
0.03
g.03%
.00
.0
0.00
.00
0.31
0.6
0.03
04
0,00
.01
0.00n
0.0
(.00
.03

0,00
0,00
0.00
0.00
0,00
0, 6o
q.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0,00
0.00
.00
0.00
0.00
0.01
0.00
0.00
0.00

.00

0.00
0.00
0.00
.00
0.00
0.0a
0.00
. 00
.00

£.00
0.00
0.00
0.00
0.00
0. 00

.00

o.00
0.00
0.00
0,00
0,00
.00
0.00
0.08
0. 00
.00
0.00
01.00
.00
.00

{] “ a'f]

[] " Bn
Q.00
.00
0.00
.00

0.e0-

0.00
0. 00
0. 00

0,00
0. 00
0,00
0,00
0,00
0. 00
0.00
.00
0.0
.00
0.00
0.00
(.00
0,00
0.06
.00
. Ge

'Qkﬂﬂ

.00
0. 06
. 04
0.040
.08
.00
1308

.08

0. 00
0: 00
(. 00
0.08
0. 06



-

PORULATION

WELLS
MEEALL

JOHNSON CHK-BF SALMON
SOLEDUCK

BKYKOMTGH

GKAGLT

CLEARWATER RIV FRASER
CHILEO RIV FRAGER
STUART RIV FRASER
COWLITZ

KAL ANA

EAGLE CRH

MCKENZEE

WIND

LITTLE WHITE SALWON:
KLIGKITAT
WARMBFRINGS

ROUND BUTTE

1CYOLE

METHOW

RED RIV 8F CLEARWATER
SANTOOTH UPFER $ALMHON
RAPID RIVER
VALLEY GRK UPPER SAL
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRABK

SOLEDULK

NOOKSACK

RIG CREEK

CONLITZ

KALAKA

LEWLS

WABHOUGAL

LITTLE WHITE SALMON
EFRING CREEK
DESCHUTES

FRIEST RAFIDS

T0E HARBOR

COLEMAN LATE
HOKELUMNE

NINEUS

FEATHER

COLEMAN BATTLE

IRON GATE

LOCUS:

RN

&1
51
su
SuU
au
sU
oF

g -

5F
G
g

2 W

sP
g
oF
e
aF
BF
8¢
P
g
P

B

5P
SF
B
B

G

B

gp -

gF
g

'i';'?[‘:g'rgﬂ-i-rg'-r;'rg"r;‘?;-rgﬂ'ﬁ-rg-ﬁ'n

100

100
Bo2

200
198

- 200

200
1468

84

74

94
100
134
100
100
100

P2
100

94

a0
276
200
190
200
200
100
198

GOT 3

ALLELE FREQUENCIES

100

300
1.00
1.00
1.00
0.7
L0
300
1.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1,00
1.00
100
1.00
L0
1.00

1,00

1,00
.94

'U n‘a;‘&

1.00

1-0[1

.98
100

1.00
1.00
1.00
1.00
300
1.00
1.00
1.00
1.00
0.9%
1.00
1.00
100
1.00
1.00
100
1.00
1.04

2?0

(. 0D
0.00
0.00
6.01
0,03
(.00
.00
0.00
(.00
1. 00
0.00
0.00
0.00
0.00
0.00
.00
.00
0.0n
£, 060
0.00
{1, 00
(). 00
{0.00
0.04
.40
0.014
.01

Dl

0.0
(.00
0.00
0.00
0,00
0.00
0.00
0.010
0.00
£ .00
0,00
0.01
0. 00
0.00
0.00
0.00
0. 00
.00
0.o0
.00

0.08
£.00
.00
(3. 00
0. 00
0.00
0. 00
0« 1)
0.00
.00
0.00
0.00
0. 00
0.00
0.00
0.040
0.00
0.00
¢.00
(.00
0.00
0.00
0,00
0.00

g.on

0.00
.00
.00
0,00
0.0
0.0f0
£}, 06
0.00
0.00
0.00
(.00
0.00
.00
1,00
0. 00
.00
.00
0,00
(3. 006}
0.00
0.00
. 00
0,00

, 1080
S 0.80

[] W DD

0.00
D.00
0.00
0.00
0.0
0.00
.00
0. 00
.00
0.00
(. 00
0.00
0 .00
0.00
(.00
0.00
000
0.00
.01
.00
0.00

0. 00
0,00
0.00
(. 00

0.00

£ 30
0. 00
(.00
0. 00
3. 00
0.00
0.00
0.00
.00
(.00
.00
0.00
£ 30
0.00
0.00
0.0
0.00

0,00
U » '0[3

0. 00
0.00
0.00
.00
0.80
0.00
. 130
000
1. 04}
1. 00
0.00
£ .00
0.00
0.00
0.00
3, 04
1, 00
0,00

£.00

.00
0.00
(3, (4}

6. 00

. (10
0,00

.60

0.00
0.00
0.00
.00
0. 00
(3. G0
{1. 00
0. 010
0.00
0. 00
0.00
.00
0. 00
0. 00
0. 00
.00
0.00
(.00



LoCUsY GOT 3

TRINITY
CHETEO

ELK

SIXES ESTUARY
COOUILLE ESTUARY
SUISLAN BAY
ALEEA BAY

FALL GREEK
STLETZ ESTUARY
SAL KON

NESTUCDA RAY
DEDAR CREEK
TRABH

TILLAROOK Bay
NEHALEM ESTUARY
NABELLE

NEMAH

HURFTUL TIPS EARLY
QUINAULT

BUEETS

HOH

SOLEDULK

ELWHA

HOOD CANAL
DEGCHUTES

GREEN RIVER
SAMLGH

BIG OUALIGUR
PUNTLEDGE

RUTNG AN
ROBERTSON CREEK
BAN JUAN
BAFTLANO

CONTINUED

200
200
200
200

2A0

1 &4
168
200
184
198
120
200
194
176
253
1986
-0
100

174

240
194
100
194
196
284
198

100

170
200
148
148

78
198

1.00
1.00
L.00
1.00
1.00
1. 00
1.00
1,00
L.0n
1.00
(.99
1.06
1.00
1.00
.98
.00
.00
1.00
1.00
1.00
i.00
0.98
1.00
L. 00
300
1.00
0.83
.74
.83
0.80

.00
0.00
.00
0.0a0
0.00
0.00
.00
.00
.00
.01
.01
0,01
o, ou
{1.00
0.02
0. o0
.00
0.00
0.00
0.00
.08
0,00
0.0
004
.00
0.00
.00
f.17
.27
01?7
0,09
0.0%
.30

0,00
0.00
0.00
0. 00
DIUG
0.00
0.00
0.00
f. 00
0. 00
.00
0.00
0.00
0.00
0.00
0.00
0,00
0. 00
0 .00
0. 00
£.00
b, 00
0.00
0.00
0.00
0,00
anﬂﬂ
0. 00
1.,00
0. 00
0. 00
0.00
0.00

.00
0. 00
3. 0210
.00
.00
0.00
0.00
0.00
0.00
0.00
{00
0. 0o
0.00
.09
.00
f1.00
0.00
0.00
0. 00
£0.,00
i, 00
£.00
.00
.00
0,00
.00
0.00
. 00
0,00
0.00
.00
.00

{1.,00
0.00
0.00
.00
0.00
0.00
.00
¢.00
0. (H]
0.00
0. 00
0,00
.00
0 * mD
{1.00
000
{0, (0
¢.00
0.00
0.00
0. 00
0.00
.00
.00
.00
0. 00
(.00
0.00
0.00
0.00
nnmﬂ
0.00

000




FOFULATLON

WELLS

HOCALL

JOHNBON CRK-GF BALMON
SOLEDUDK

SKYHKOMT SH

GHAGLT

CLEARWATER RIV FRABER
EHILEO RIV FRASER
STUART RIV FRASER
CONLETZ

KALANA

EAGLE CRK

HEKENZIE

WIND

LITTLE WHITE GALMON
KLICKETAT
WARMSERINGS

ROUND BUTTE

16ILLE

ME THOW

RED RIV &F CLEARWATER
SAUTOOTH UPFER SALMON
RAFID RIVER

VALLEY CRK UFPER S8l
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRASK

SOLEDUCK

NOOKBACK

BIG CREEK

COMLITZ

KALANA

LEWIS

HASHOUBAL

LITTLE WHITE SALMON
BPRING CREEK
PESCHUTES

FRIEGT RAFIDS

1CE HARBOR

COLEMAN LATE
MOKELUANE

NIMBUS

FEATHER

COLENAN BATTLE -

TRON GATE

LOoCYS:

su
sil
B
s
SU
5F
5F
GF
&F
gp
GF
&F
He
gp
g
af
G
HF
BF
G
Be

gp

GF

gp
SF
5P

S

5F

1Y
s
GF

£

RUN N
G

100

0
112
192
200
100
100

100

i00
74
100

©e0

100
100
i1
100
200
£)
0

BHD 1

ALLELE FREGUENCIES

100
100

.01

1.00
1.00
1.00
1 W CH)
1.00

1,00

1. 00
1.00
1.00
1.00
1.00
1,00

.00

1.00
1. 00
0,00
.00
0.00
100
1.00
1,00
1.00
1.00
1.00
1.00
1.00
100
1«00
1.00
100
0.00
1.00
1.90
.00
1.00
1.00
.00
1400
1.00
1.00
100
1.00
1.00
100
1«00
1.080

G.00
0.00
0,00
.00
0.00
0.00
0.00
.00
0.00
.00
0.00

0.00

0.0
0.00
0.00
.00
0.00
.00
.00
.00
0,00

008

0.00
0.0
0.00
0. 0
.00
.00
0.00
0.00
. 00
0.00
0.00
0.00
0.00
0.00
0.00
£, 06
0.00
0.00
0.00
0. 040
0.00
.00
0.0
0.00
0.00
.00

(0. )
.00
0. 00
0.00
0. O

.00

0.00
.01
.00
.00
0. 00
0.0
0.00
0.00
000
(R
0. 00
0.0
.00
0.00
0. 00
£ 01
0.00
0.00

(.00

(.00
0.600
0. 00
.00
0.00
0. 00
0.010
(0
0.00
0.00
0.00
(.00
0.00
0.00
0.00
0.00
0.00
0.00
0w 0
0.00
0.00
LAY
0.00

0.00
0.00
0.00
., 00
[:l " 'U 'ﬂ
.00
0.00
0. 00
0. 00
000
0.00
0. 00
0.0
(.00
0.00
0. 006
(. (30)
.00
0. 00
0.o0
0. 00

B .00

e
0,006
0,00
.00
0,00
.00
0,900
0.0
G.0o0
.00
. 00
0.00
0.00
0.00
0. 00
0.00
.00
0.00
0. 00
(0, 01
0. 00
0,00
.00
.00
0.00
.00

0. 0G0
0.00
0.00
. 00
0. 00
. 00
0. 00
0,00
0. 00
0. 00
0.00
.00
0. 00
0.0
0. 00

.00

0. UH
0. 04)
0.00
ﬂ L] BU
0. 00
.00
£ (303
£ T30
000
.00
.00
(- 01)
0.00
(.00
0.00
.00
(.00
0.00
.00
0.00
0.00
0 .00
0. 00
.01
0.00
(.10
0.0
.00
.00
(1. 00
0.00
0.00



LOCUS

TRINITY

CHETCO

bl K

BIXEE ESTUARY
LORUTLILE ESTUARY.
SUIELAW BAY
ALGEA BAY

Fatl CREER
GYLETZ ESTHARY
SALMON

NESTUCCA RAY
CEDAR CREEK
TRABK

TILLARCGOK BAY
NEHALENM ESTUARY
NASELLE

NEMAH
HUMFTULIFS EARLY
G T NALIL T

QUERTS

HOH

5OLEDUCK

ELWHA

HGOD CANAL
DESEHUTES

BREEN RIVER
SANTGH

BIG QUALTCUR
PUNTLEDGE
BUTNGAN
ROBERTHON CREEK
SAN JUAN
CAPILANG

GFD 3

e
F
F'
P
F
P
k
E
£
F
E
E
i
E
£
F
£
F
F
F
F
F
F'"
£
F
E
&
F
F
F
£
F
¢

CONTINUED

100
0o
200
100
104
0
1060
100
184
100
120
200
P4
174
208

100

542
0
200
200
764
f
=00
300
3010

100

]
170
2001
194
200
140

A9y

100
1«00
1.00
1. 00
1.00
1,00
1.00
1.00
1.00
1.00

400

1.00
1.00
1.00
1.00
1.00
Q.00
1.00
100
1.00
.00
L. 00

1.0

.00
1 00

04.00

1.00
1.00
L0
1.00
1.00
1.00

.00
0.00
.00
.00
0,00
0,00
(.00
0.00
(.00

0.00

.00
0.00
0.00
0. 00
0.00
0.00
(1. 040
0.00
.00
0.00
.00
0. 00
0. 00
.00
Q.00
0.00
.00
(.00
0.00
0.00
0.00
0.00
0. 00

.00
0. 00
.00
.00
.00
.00
0.00
.00
0,00
0. 00
. 01
.00
.00
0.00
0.00
.00
0.00
.00
£). 00
0. 00
0.00
.00
0. 00
[} L] 'ﬂﬂ
£ 04

. 00

0-00
0.00
.00

£, Qg

.00
.00
£, 00

€. 00
0.00
. 010
0.00
£ 130

0.00

0. 08
0. 00
£ .00
0. 00

0.00
.00
0.00
.00
0.00
0.040
0.00
0. 010
0..00
.00
0. 01
.00
0.00

G0
”E” . DE]

0.00
0.00
(.60

.00

[J‘ " 00

0.00

0.00

0.00
.00
{3,000
0. 00
0. 00
0.00
.00
0. 00
0. 00
0.00
(.00
{1,060
(3.00
(.08
.00
. 08
{2.00
.00
.00
ml. # ‘Qn
0.00
.00
£, ()
0.0
1«00

.08

0-. 013

0.00

. 00
(¥ B4
0. 00
0: 00
{00



).

POFULATION

WELLS

MCLALL

JOHNSON CRK-8F SALMON
SOLEDUCK

SKYHOMT&GH

GHABLT

CLEARWATER RIV FRASER
CHILCO RIV FRASER
STUART RIV FRASER
COWLITZ

HALANA

EAGLE CRK

MCKENZIE

WING

EXTTLE WHITE SALRON
KELIGKITAT
WARMEFRINGS

ROUND BUYTTE

ICICLE

METHOW

RED RIV SF CLEARWATER
SAWTOOTH UFFER SALRON
RAFID RIVER

YALLEY CRK WFPER EAL
FEATHER

TRINITY

COLE RIVERS

ROGH CREEK

CEDAR CREEK

TRABHK

SOLEDUCK

NOOKSAGK

BIG LREEK

COWLITE

KAl AfA

LEWLS

WASHOUGAL,

LITTLE WHITE SALMON
BPRING CREEK
RESCHUTES

FRIEST RAFIDS

ICE HARROR

COLEMAN LATE
MOKELUMNE

NINRUS

FEATHER

COLEMAN BATTLE

IRON GATE

CLOCUS

St
a4
g
:18)
G
S
gF
GF
gp
HF
gF
gr
HF
gF
B¢
He
gF
gF

g

gF

g
aF
SF
8P
g
HF
gk
gF
SF
B
g
gF

E

the.
e

2]

RUN N

GHD 2

ALLELE FREQUENCIES

100

100
.00
1i.00

? 1.00

1.00
L.010)
1.00
1.00
i.00
1.00
100
1.00
1.00
1.00
1.00
100
i.00
0n.00
0.00
.00
1,00
1,00
1.00
1040
1.00
1. 010
1.00
1.0
1,00
1040
1.00
1.00
0.00
1.00
1.00
0. (34
1.00
100
.00
1.00
1.00
1.00
1.00
1.00
1. 00
1.00
1,00
1. 00

0. 00
0.00
0.00
0. 04
.00
0. 00
0.00
.00
(. 00
2.0
0.00
0.0
.00
(.00
0. 06
(00
0. 00
0.00
0.00
.00
0.00
(1. 00
0.00
I}'DD
0.00
£ 1)
(.00
0.00
.00
1. 00
0. 060
£ D)
0.00
.00
0.00
.00
.00
0. 00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
.00
0.00
0.00

0. 00
0.00
0.00
.00

0. 00

0. 00
0.00
0.00
0. 00
0.00

.00

0. 00
0. 00
0,00
0. 00
0. 00
0.00
0.00
0., 00
0,00
0,00
0. o0
0.00
nﬂ[]m
0. 00
€. 00
0.00
0. b
0.00
0. 00
0.00
0,00
0.00
0.00
0. 00
0,00
0. 00
0.00
0.0D
0. 00
0.00
0. 00
0. 00
0. 00
0.00
o, 00
(.00

0.00
£ 00
.00
.00
0,00

.00

0. 00
.00
0.00
.00
0. 00
.00
.00
0.00
0. 00
0. 00
0.00
(.00
0.08
0.00
(. 00
0.00
0.00
.00
0. 00
0.00
0.00
0.00
0.00
0. 00

.00

0.00
0.00
.00
0.00
0.00
0.00
(.00
D.00
(.00
0.00
(. 00
000
0.00
0.80
(. 01}
.00
0.00

1.0
.00
0. o0
n.00
8.00
0.00
0.00
0. 00
0. 04
.40
£
0,00
i, 00
ir. 00
£.00
0.00
0.00
0,00
f3.00
(.00
.08
0,00
.00
.00
0.00
0.00
.00
0. 00
.00
0.00
0.00
0. 00
.00
.00
0,00
£,00
.00
0.00
0.00
.00
.00
0. 00
£ 00
f.00
(3020
0.00
.00



LOCUS

TRINITY

CHETLO

ELK

SIXES ESTUARY
COAUILLE ESTUARY
SUTELAY BAY
ALBEA BAY

FALL OREEK
SILETZ ESTUARY
SALMON
NESTUCCA PAY
CEDAR CREEH
TRABK

TILLAROOK BAY
NEHALEM ESTUARY
NASELLE

NEMAH |
HURETULIPS EARLY
B INAULT

QUEETS

HOH

B804 EDUCK

ELWHA

HOOD CANAL
PESCHUTES

BREEN RIVER
HAMIGH

BIG RUALICUR
FUNTLEDGE
RUINSAN
ROBERTHON CREEK
SN JUAN
CARTLANG

GFD

- “rI T

3

-
s

104

00

2010
100
100

0
100
100
184

300

120
206

4

176
208

100

330
t
200
200
74
0
200
100

200

100

0
170
200
194
200
100
198

CONTINUED

1. 008
1.00
1.00
1.00
1. 00
0.00

1,00

1.00
1.0
100
1.00
1,00
1.00
1.00
1.00
1.00
1.00
(.00
1.00
3«00
L.00
.00
Ll
i.00
1.00
1.00
{008
1«00
N
1.00
1.00
.00
1.00

.00
0.00
0.00
0.00
0,00
0.00
0. 00
.00
0.00
0. 00
0. 00
0.00
0. 060
0.00
.00
0.00
.00
0.00
0.00
0.00
Q.00
0.00
0.00

000

(.00
0.00
.00
0,00
{}. 00
0.00
.00
{.00
. 00

0.00
0.00
0.00
0.00
.00
0. 00
000
.00
0,010
6.00
1. 80
000
.00
0.00
£, 00
.00
0.00
0.00
0.00
.00
.00
0.00

3. 00

0.0
.00

0. 06
0.00

0,00
.00
k. 00
£ 04)

0.00

0.0

.00
0.00
{3.00
0,00
.00
0.00
(.30
0.00
1. 00
0.00
.00
f1,00
0.00
.00
0.00
.00
.00
0.00
(). 00
.00
0.00
0. 00
(.00
0. 600
(.00
0.00
0.00
.01
0.00
0. 00
(3. 00,
U.n []‘U
.00

{3,010
0. 00
0.00
0,00
0. 00
0. 00
Q.00
0.00
0.00
0, 00
(.00
0.00
0.00
0. 00
0.00
0,00
0. 00
0. 00
0.00
g.00
0.00
0. 00
0. 00
0.00
0. 01

0,00

0,00
0 --D!U
0.00
0. 00
0. 00
3, 00
.00



)-

POFULAT (ON

WELL S

MECALL

JOHNEON CRE~EF SALMAON
SOLEDULK

SHYKOMIBH

SHAGLT

CLEARWATER RIV FRASER
GHILCO RIV FRABER
TUART RIV FRASBER
COWLITZ

Kal.alta

EAGLE CRK

MCKENZIE

WIND

LITTLE WHITE GALMON
KLICKITAT
WARNGFRINGE

ROUND BUTTE

ICICLE

METHOW

RED BRIV BF CLEARWATER
SAWTOOTH UPPER SALMON
RAFID RIVER

VALLEY TRK UPPER S0
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRAGK -

S50LEDUCK

NOOKSACK

BIG CREEK

COWLITZ

KAl AMA

LEWIS

WaBSHOUGAL

LITTLE WHITE SALMON
SFPRING CREEK
REGLGHUTES

FRIEST RAFIDS

ICE HARBOR

COLEMAN LATE
HOKELURNE

NIMBUS

FEATHER

COLEMAN BATTLE

IRON GATE

LOGLIG:

RUN

&l
U
&U
s
5

sy
BF

gF
gF
5P
&P
gF
g
BF
SF
g
gF

B

gp

8
SE
g

5P
s
B
S
&
g
8
p
g

0
113

100

100

100
104
3
)

200

ano
100
0}

o
98

GHD 3

ALLELE FREQUENCIES

100

(.00
(.00
i.00
1,00
0.00
0.00
1.00
2,00
0.00
1.00

0.00

.00
1.00
0.00
1.00
1.00
0.00
.00
0.00

0L 00
1.00

.00
1.00
i} ()
€. 00
1.00
100
1.00
300
0.0
1.00
1.00
0.00
L.00
1.00
0.00
1.00
1.00
£.00
0.00
1.00
1.00
1,00
0.00
.00
0.00
0.00
1.00

{0.00
(.00
0.00
.00
0.00
0.00
Q.00
{1 026
0. 00
0. 00
(.00
.00
.00
.00
.00
.00
.00
.00
000
.00
0.00
.00
.00
n.00
0. 00
(0. 00
0.00
0.00
0.00
.00
0.00
.00
0. 060
0.00
0.00
.00
0. 0
.00
0.o0
(.00
0.00
.00
0.00
.00
0.00
.00
(.00
0.00

.00

0,00

0.00
.00
D.0D
8.00
0.00
0.00
.00
(. Q0
m‘“;ﬁjn
f1.00
.00
.00
0.00
0.00
.00
ﬂ L ﬂn
.00
0.00
(.00
0. 00
0.00
0.00
0.00
0. 400
0.00
0.00
.00
f.on
.00
0.00
0.00
0. 00
.00
0. 00
.00
0.00
.00
0.00
.00
B.OD
.00
0.00
(. 00
0.680
.00

0. 060
0.00
0. 00
. 00
0o
(.00
0.00
(3. 00
mlnu
.01
{1, 0U
0. 00
[]IE]E]
0. 00
0.00
.80
0.00
0.00
0.00
0.00
0. 00

0.00

0. 00
D.on
0. 0
0n.00
0.80
(.00
0.00
0.00
0.00
0.00
0.00
(.00
0.00
0.00
0. 00
0.0
0.0
0.00
0.00
(.00
0.0o0n
0.00
0.00
0. 01
0.00
.00

0.00
.00
3. 040
.00
.00
f.00
0. 010
0,060
£.00
.00
.00
0.00
0.00
.00
.00
{1.00
0,01
0,00
.00
0.00
0.00
0.00
.00
0.00
W (8
0,00
0,06
000

000

oo
0.00
0.00
.00
0. 00
Q.00
(.00
.00
.00
.00
(e 1
(.00
0.00
0.00
0.00
.00
0.00
0.00




LOCUSY GPD 3

TRINEYY

CHETCO

ELK

BIXES EBTUARY
CORUILLE ESTUARY
SUTSLAW BAY
ALBEA BAY

FaLL CREER
SILETZ ESTUARY
SALMON

NESTUCCA BAY
CEDAR CREER
TRASBK

TILLARQGOK BAY
NEHALEM ESTUARY
NABELLE

NEMAN
HUBFTULIFS EARLY
BUINAULT '
RUEETS

HOH

SO0LEDUCK

ElL.WHA

HOOD CaNal
BESCHUTES

GREEN .RIVER
GAMTEH

BYIG GUALIGUN
FUNTLEDGE
RUINSAM
ROBERTEON CREEK
AN JUAN
CAPILANG

100

100

201
100

100
184
100
120
100

P4

176
208

100

f

0
100
{1

100
200

100

oo oooo

CONTINUER

1.00
‘1 -UQ
1.00
0,00
1.00
0.00
0.00
1. 00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.00
0.00
(.00
1.00
0.00
.00
.00
0. 00
.00
0. 00
£ (1)
6.00
.00
1.00
100
1.00
0.00

0.00
0.00
0.00

£.00.

.00

0.00
0. 00
0.00
0. 00
0.00
.00
0.00
0.400
0.00
0.00
0.00
0,00
.00
0.00
.00
o.00
0.00
g.00
.00
0.00
(+. Q0
(.00
0. 00
0.00
(.00
0.00
.00

.00
0. 00
0. 00
0. D0
0. 00
0.00
0. 00
0.00
(. 00
0. 00
0.00
0. 60
0.00
0,00
0,00
0.00
0. 00
0,00
0.00
0.00
(.00
0. 00
0.00
0.00
.00
0,00
(.00
0. 00
0.00
0. 00
0. 00
0.00
0.00

.00
.00
0.00
0.00
.00
f.00
0.0B0
.80
(.00
f.00
.00
0,00
.00
(.00
0,00
0,00
0.00
{+. 00
0. 00
0. 00

.00

0. 00

.00

0,00
.00
0. 00
4. 00
.00
{] L] im
.00
3. 060
0.00
(.00

0. 00
0.00
0.00
0. 80
.00
. 00
(e 00
.08
0. 00
0. 00
£ @4
(. M3
0.00
0.00
0,00
£ 0
u L] []U
Buﬁ]‘n
{3, O

0.0

0.00
0. a0

- G0

i) 00
{1.00
0.00

0.00

0. 040
.00
.00
.00




FOFULATION

WELL &

MCCALL

JOUNBON CRK-&F SALMON
S5O0LEBUCK

SKYKOM)SH

GHAGLT

CLEARWATER RIV FRAGER
GHILCO RIV FRABER
STUART RIV FRABER
COWLLTZ

KALANA

EAGLE CRK

NCKENZIE

WIND

LETTLE WHITE SALMON
KLICKETAT
WARNGFRINGS

ROUND RUTTE

ICIGLE

METHOW ‘

RED RIV 8F CLEARWATER
SANTOOTH UPFFER SALNON
RAPTID RIVER

VALLEY CRK UPFER $AL
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRAGK

SOLEDUCK

NOCGKSACK

BIG CREEK

COWLITY

Kal.ARA

LEWIS

WASHOUGAL

LITTLE WHITE SALMON
BPRING CREEK
DESCHUTES

FRIEST RAFIDS

[CE HARROR

COLEMAN LATE
MOKELUNNE

NIMBUE

FEATHER

COLERAN BATTLE

IRON GATE

Locus:

RUN

su
G
su
U
su

8l -

g
GF
SF
GF
gp
GF
8
G
g
GF
GE

SP

gF
5P

¢

gp
g

gF

g

B -

gp

GF

SF

G
B
gp

E

N

112
23

0
100
0

56

100

0
118
1040

4]
44
0
100

100
160
100
100

78
100
0
8
100

100
100

200
300
100

{1

98

GFD 4

ALLELE FREQUENCIES

100

(.00
.00
1.00
1400
0.00
0.00
1.00
.00
. 00
1.04
0,00
.00
100
.00
3« 00
101
.00
0.00
0.00
(.00
1.00
0.00
1.00
0.00
1.00
i.00
1.00
1.00
0.00
b 00
L0
0.00
1.00
00
1. 00
1.00
0.00
.00
1.00
L. 00
1.008
.00
0.00
.00
0.00
1010

0.00
0.00
0. B4
(a (303
0.00
0.00
0.00
.00
0.00
0n.00
0.00
0. 00
0.00
.00
g.00
0.00
. 00
.06
0.00
f1.00
.00
.00
.00
0.00
.00
0. 00
000
0.00
.00
0.00
.00
.00
0.00
.00
0.010
0.00
0. 00
0.00
0.00
0.00
)00
0.00
£ 00
.00
0.00
(.00
(3. 836)

0,00
£.00
.00
.00
0.00
(.00
0.00
.00
0.00
£1. 616
.00
.00
.00
0,00
(.00
0.00
f.00
.00
.00
0,00
.30
0.00
0.00
ﬂ-nﬂ
0.00
.00
.00
.00
0.00
(. 00
f)« 01
.00
.00
.00
0.00
.00
0.00
0,00
0.00
0.00
(.00
0.00
fha 00
0.00
). 06}
.00
.00

8.00

.00

0,00
0.00
0,00
0.00
0.00
0. 00
0. o0
0.00
0. 00
0. 00
0,00
0,00
0.00
0,00
0. 00
0.00
0. 00
0,00
0.00
0,00

0.00
[] '] ﬂu.
.08
0,00

0. 00
0.00
.00
.00
1. 810
0,04
0.00
0. 00
.00
0.00
0.00
0.00
.00
0.00
.00
.00
.00
0.00
£ 010
.00
0.060

8,00
0 .00
0« 04
0.0,
N
.00
0.00
.00
0.06
.40
0.00
{00
0.0
0.040
(.00
0.00
0.0

La D0

0. 0P
0. 00

AV 130

0.00
000
.00
{J " ﬁm
0. 00,
13 0
0 L] ‘ﬂg
0.40
0.00
.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
.00
.00
00
0. 00
£ 30
(. 00
0,00



LOCUS: GFR'4

TRINITY
CHETCO

E1LK

SIXES ESTUARY
CORUILLE ESTUARY
SUTSLAN BAY
ALGEA BAY

FALL CREEK
SILETZ EGTUARY
SALHON

NESTUCCA BAY
CEDAR CREEK
TRABK

TILLAROOK BAY
NEHALEN ESTUARY
NASELLE

NENAH
HUMETULIFE EARLY
BUINAULT

aUEETS

HoH

SOLEDUCK

ELWHA

HOOD CANAL
DESCHUTES

BREEN RIVER
SAMIEH

BIG QUALICUR
PUNTLEDGE
UINSAN
ROBERTEON CREEK
GAN JUAN
CAPILANO

200

v GONTINUED

100
100

0
1on
0

0
100
184
100
120
100
P4
174
208
100
0

0

0
100
0

0

)

0

{

0

0

{

0

- 300
200

100

1.00
1.00
1.00
0.00
1.00
£.00
0.00
1‘ ] CJU
1.00
.00
L. 00
1.00
1.00
1.00
1.00
3. 00
0.00
0.400
100
. 00
0.00
0,00
0. 00
0.00
G.00
.00

0.00
PR ALY
1.00
100
0.00

.00
0.00
0.00
0.00
0.00

.00

0.00
0.00
1. 01
0. 00
000
0.00
.00
0.00
.00
Q.00
0,00
0.00
.00
0.00
.00
{00
.3
. 00

0. 00

k00

(.00
0.0
n.oo
(2 0
0.00
0.00

.00
0.0
.00
0.00
.00
a.0o
0.00
000
.00
0.00
.00
B ‘n"'cj‘U
0.00
0. 060
.00
0. 00
.00
0. 00
.00
0. D0

D # (30‘

(.00
. oo
c}-'u 'ﬂ D
[J " E]D‘

0O

{830
0.00
0.00
0. 0oy

.00

0,00
0.00

0.00
0, 00
(.00
0.00
.00
0. 04
(.00
.00
{1,010
0.00
.00
0.00
.00
0.00
0,00
0.00
3,00

.80

£ 0

A ELY
0.080
(.00
(3.00

{500
'if']‘u‘ D!U

.40

0 u m[[]

0.00
00

€) . EHEY.

0«30
0.00

0.00
0.o0
0,00
0.00
Q.00
0. 00
0.00
0.00
03 0}
(. 00
.00

000

0.0

i Os ﬂ'm

£, 00
{¥. O
£3. 00
. G0
£y O}

.00

{ﬂ " ﬂﬁ

0,00
0,00
0.00
0,00
0.0
B, 00

0o TH)
(. 0

B 00

.o



FOFULATION

WELLS

NCCALIL

JOMNGON CRK-8F SALMON
SOLEDUGCK

SKYKOMIGH

BRAGET

CLEARWATER RIV FRABER
CHILGO RIV FRASER
STUART RIV FRASER
COWLITE

KALARA

EAGLE CRK

MCKENZTE

WIND

LITTLE WHITE BALRON .
KLICKITAT
WARRSFRINGS

ROUNE BUTTE

ICICLE

METHOW

RED RIV 8F CLEARUWATER
SANTOOTH UPFER SALMNON
RAFID RIVER
VALLEY CRK UFPFER -8SAL
FEATHER

TRINTTY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRAGK

SOLEDUCK

NOOKBACK

BIG CREEK

COWLITZ

KALANMA

LEWLS

WASHOUGAL

LITTLE WHITE SALMON
SFRING CREEK
DESCHUTES

FRIEST RAPIDE

ICE HARBOR

COLEMAN LATE
MOKELUMNE

NINRUS

FEATHER

COLEMAN BATTLE

IRON GATE

1.OCUS

RUN

gu
Gt
su
84
8L
sU
gF
GF
gp
GF
S
g
5F
5¢
S
GF
5
SF
gpF

8

B
Sp
SF
G
G
G
BF

5”:‘ .
SF

GF
G
g

E

200
2010
224
188
400
400
200

CR00

200
148
200
188
200
210100
234
200
516
160

, 200

200

88
200
200

&G

3R é

%94

AD0
400
394
180
194
200
200
388
200
180
200
200
200
196
4(H)
708
400
381
400
400
400
396

JCDS 4

100

0.88
.87
0.9
n.87
f1.96
0.96
0.93
0.91
0,970
Nn.83
0.88
ND.86
0.90
.63
0.8%
0.8%
0.97
.94
.92
0.91
.94
3.00
.24
0.98

1)

1.00
.26
0,91
0.97
.99
.76
0.9%9
0.97
.98
.93
.96
n.99
300
.97
0.91
.98
.94
0.93
0.95
.94
D.76
i.00

127

D.132
.00
0.00
0.11
0.03
Q.01
.04
0.07
Duil
D.oté
0.00
0.00
.07
.00
0.00
.01
0.01
.08
0.00
(3. 00
0.05
n.04
0. 00
0.04
D.02
.00
0.01
0.04
0.02
.01
0.0%
0.01
G.01
.01
0.02
.02
0.02
(.02
0.0
.03
0.0%
0.02
.06
0.07
. 0%
0.0%
.04
(.00

74

0. 00
0.13
0.05
0.00
0.00
0.01
0.04
0.03
0.00
n.o1
0,12
Dulé
0.03
(.17
0.3
.15
.03
0a0é
0.ne
0.04
0.0%
.00

(.00

i, 00
0.00
0.00
(.00
0.01

0.07

.01
0. 00
.01
0.01
0.02
Qulil
.04
.03
.00
0.00
0.00
0.00
0. 00
0. 00
£ .00
{1.00
0. 00
0.00
.00

142

0. 00
0.00
0.00
0.01
0.04
.02
0.00
.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
f.00
0.00
0.00
.00
0.00
.00
0. 00
0.00
.00

0.00.
.00

0,00
(.00
0. 00
0.00
0. 00
.00
0.00
.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
.00
0.00
f.00
G.00
0.00

ALLELE FREQUENCIES

G0

0.00
0.00
0.00
0.00
0,00
0. 00
0.00
0.00
0. 00
0.00
0.0
0.00
Q.00
0,00
0,00
0.00
0,00
0,00
0.0D
0.0 00
0,00
0. 00
0,00
0.00
0,00
0,00
(.00
.02
0.04
0.03
0. 00
0.00
0. 00
0,00
0. 00
0.00
0,00
0.00
0,00
0.00
0.00
0,00
0. 00
0.00
0.00
0.00



LOCUS?

TRINITY
CHETCO

ELK

SIXES ESTUARY
COQUILLE ESTUARY
SUTSLAN BAY
ALBEA BAY

Fall CREEK
SILETZ ESTUARY
SALHON

MESTUCCA BAY
CEDAR CREEK
TRASK

TILLAROOK BAY
NEHALEN ESTUARY
NASELLE

NEMAH
HUMPTULIFS EARLY
QUINAULT

RUEETS

HOH

SOLEDUGCK

ELWHA

HOOD CANAL
DESCHUTES

BREEN RIVER
SAMTSH

BIG RUALICUN
PUNTLEDGE
RUINSAR
ROBERTEON CREEK
GAN JUAN
CAPTLANG

JCD3 Y 4

CGONTINUED

400
400
400
192
440
428
374
400
268
396
2410)
¥94
288
352
6508
396
488
200
400
480
400
194
400

292
400
392
200

%40
400
168
394
200
394

1.00
.99
.97
097
1.00
0.9%
0.99
o2
.98
.98
.78
D.95
N.97
0.96
0.93
0.99
0.98
0.99
0. 90
.89
D.91
0.9¢
.90
0.96
.94
3. ??
I}‘n ?I?
1.00
1.00
1.00
.98
3. 00
0.?7

0.00
0.02
.03
.03
0.00
0,00
0,01
0.02
.02
D.03
0.03
0. 0%
.03
0D.04
.05
0.0%
0.02
0.01
0.0%
.11
0.0%
0.0l
.10
0.08
. 0
0.0

.01

0.00
£.0L
0.00
.02
0.00
0.01

0.00

0. 00
0.00
0.00
. 0q0
0.00
.00
0. 00
0.01

0,00

0.00
0.00
0. 00
0. 00
.00
0.00
0.00
0.00
.00
0. 00
0.00
0.00
.00
0.01
0. 00
0.00

0.00

0. 00
.00
.00
.00
0.00
0.00

.00
0. 0o
.00
(.00
.00

.00

£.00
080
.01
0.0
0.00
1,00
(.00
. DO
0.0
(.00
£0.00
.ol
N.01
0.00
.00
0,00
0.01

£ .10

0.02

.02

.00
0. 060

.00

.00

.02

.00
0.00
£, 00
{.00
0.00
0,00
.00
.10
0.0
.00
.00
0.00
0. 00
0.00
U L [}t}
(. 08
0. 00
(.04
0. 00
0.0
.00
0.00

£, (0

0. 00
(. 08
0.00
.00
a.ﬂm
.00
000
.00




FOPULATION

WELLS

HODALL

JOHNSON CRK-BF SALMON
SOLEDUCK

BKYKOMIGH

GHAGLT

CLEARWATER RIV FRABER
CHILEO RIV FRASER
STUART RIV FRABER
COWLLTZ

KALANA

EAGLE CRK

WCKENZIE

WIND

LITTLE WHITE SALMON
KLEICKITAT
WARNSFRINGS

ROUND BUTTE

IGICLE

METHOW |
RED RIV SF CLEARWATER
SAUTOOTH. UFPER SALAON
RAFLD RIVER

VALLEY CRK UPFER’ el
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRABK

BOLEDUCK

NOOKSACK

BIE CREEK

COWLLTZ

KALARA

LEWIS

WASHOUBAL

LITTLE WHITE SALMON
SPRING CREEK
DESCHUTES

FRIEST RAPIDG

ICE HARBOR

COLEMAN LATE
MOKELUMNE

NIMBUG

FEATHER

COLEMAN BATTLE

IRON BATE

LoGUsy

RUN

At
5
sy
gu
gy
BU
BF
5P
5P
GF
G
GF
gF
HF
&F
&P
B
gF

¢ -4

aF

BF -

G
g
GF
Bp

G

g

gP o

8F
S
8
G

TR AT TN TR T

200

198

200
200
200

70

Fa"
100
100
198
100
100
100

92
100

98
100
298
200
190
200
200
200
198

LDH 3

ALLELE FREQUENCIES

100

1. 00
1.00

4 1,00

1.00
1.00
1.40

100

1.010
1.00
1.00
300
1.00
.00
1.00
1.00
1.00
1.00
1.00
1.00
1 L un
1.00
1.00
1.00
1400
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
100
1.00
1.0
3«00
1 06)
1.00
1.00
1.00
1.00
1.00
1.00
100
1.00
1.00
1.010

0. 00
0.00
0,00
(.00
0.00
.00
0,00
(0. 00
0,00
0.00
0,00
.00
Uu[]l:]
.00
0.00
0.00
0.00
.00
0.00
0.00
0,00
0.00
0. 00
0. 00
0,00
0.00
0,00
0.00
0. 00
0.00
0. 00
0.00
0.00
0.00
0. 00
0.00
4.00
0.00
.00
0.00
0. 00
{0,010
0.00
0.00
0. 00
0,00
0. 00
0.00

0.00
£ D)
0.00
(.00
0.00
.00
0.00
.00

0.00

£ 00
.00
0.00
0. 00
0.00
0.00
.00
.00
.00
0. 00
.00
G.00
(.00
.00
. 00
Q-C’U
.00
.00
0.00
0,00
0.00
0.00
.00
0.00
0.0n0
0. 00
£.00
0.080
0.00
0.00
0,00
.80
1. 00
0.00
.00
.40
.00
0. 00
0. 00

0,00
0,00
0.00
.00

0. 800

(.00
0. 08
.00
0. 00
£ . D1
0.00
B.00
U-GQ
(.00
(. 0o
0.00
0.00
.00
(.00
000
0.00
0.00

f} " m []

.00

0.00

0.00
0.00
0.90
U-zmﬁl
.00
£.00
.00
.00
.00
0.00
.00
0.00
.00
£.00
.00
0.00
000
0.00
.00
0.00
000
.00
.00

(.00
0.00
0. 00
0 .00
0. 06
.00
0 00
£). 00
0.00
0.00
0 00
. G0
. 00
0. 34
.00
{300
0.00
.60
0. 00
(b (h)
0. 00
0. 00

0 00)

.00
(.00
.00
.00
f] L] {]U
.00
0.00
0.00
0.00
.00
0. 00
.00
.00
.00
0.00
(). 20
0.00
.00
0.00
(.00
Q.00
.01
0.00
.00




LOGUSY LDH 3

TRINITY
CHETCO

ELK

SIXES ESTUARY
CORUTLLE ESTHARY
SUTSLAY RAY
ALBEA BAY

FALL CREEK
8ILETZ ESTUARY
SALMON

NESTUCCA BAY
CEDAR CREEK
TRAGK

TILLAMOOK BAY
NEHALE® ESTUARY
NAGELLE

NEMAH
HURFTULTFE EARLY
QUINAULT o
QUEETS

HoH

SOLEDUCK

ELWHA

HOOD CANAL
DESCHUTES

BREEN RIVER
GANISH

BIG GUALICUN
PUNTLERGE
QUINSAH
RORERTHON CREEK
BAN JUAN
CAPILANO

e i R B T i e i T £ e et e S e s S R e I R e e e A B B et Rt B

200
200
2400
200
230
164
188
200
184
198
120
200
194
176
Al
198
350

300

100
240
196
100
194
194
298
198
100
170
300
194
198
100
198

CONTINUED

1.00
1.00
1.00
3. 00
100
300
1.00
100
1.0
.00
100
.00
1.00
1.00
1. ()
1.00
1.00
i.00
L. 00
1.00
1,00
1.00
100
1.00
1.00
1.00
1.00
1,00
100
1.00
100
1.00
1.00

0.00
0.00
0.0d
(.00
. 00
0.00
0.00
0. G0
.00
0.00
.01
0.40
.00
0. 00
.00
. 00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
(.00
0.a0

0. 00

0.00
0. 006
0.00
.00
.00
.00

0. 00
0.00
.00
0.00
0.00
0,00
.00
.00
0.00
(.00
). 01
i, 04
.00
0. 00
.00
0.00
000
0.00
.00
0.00
n.00
.00
.00
0. 00

(3, (3

g.00
£, 00
0.00
.00
0.00

.00

0.00
i}, 01)

(. 01
0,00
.00
0.00
0.00
.00
0. 00
0. 00
.ao
0.00
.00
.o
.40
0,00
.00
0.00
(.00
0. 00
0.0
000
0.80
0,00
0. 30
UuU‘U

{0,030

(o
0,010

0. 00

0, 64

000
0.00
). 00

{3 00
£, 00
(.00
0.00
(1. 00
0.00
0.0
.00
(). Q1)
.00
.80
0.00
.00
.00
D " iJ;ﬁ
0. 00
3.0
3. 00
0,00
.00
.40
0.« 00
03, 00

D [ C]!El

. 080
0.0
00 ..00

0. 00

0,00
0. 00
0. 00
@00
0.40



FOFPULATION

WELLS

MECALL =
JOHNBON ‘CRK~BF SALAON
SOLEDUCK

SKYKONTGH

SKAGLT

CLEARWATER RIV FRASER
CHILEO RIV FRASER
BTUART RIV FRABER
BOWLITZ

KALANA

EAGLE CRK

WOKENZIE

WIND |
LITTLE WHITE SALMON
KLICKITAT
WARRBERINGS

ROUND BUTTE

1G1G0LE

METHOW

RED RIV SF CLEARWATER
SAWTOOTH UFFER SALMON
RAFID RIVER

VALLEY CRK UPPER 8AL
FEATHER

TRINLTY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRASK

BOLEDUCK

NOOKSALK

BIG GCREEK

CONLITZ

KALANMA

LEWIS

WASHOUBAL

LITTLE WHITE SALMON
SFRING CREEK -
DESCHUTES

FRIEST RAFIDS

ICE HARBOR

COLEMAN LATE

HOKEL UANE

NIMRUS

FEATHER

COLEMAN BATTLE

IRON BGATE

Locyge

g
&4
gt
§U
&
S
gF
HF
SF
GF

g

i

RUN -

N

100
100
iz
200

- 200
.20

100

100

SP .

&P
S
G
G
SF
g
g
g
g
G
gp
G
g
gp

gF

gp
GF

8¢

8F
GF
F

MTMTHTMTHE MmN TITR TR N N

100
74
100
24
100
100
118
100
58
a0
100
100
44
100
100

RRé

200
198
200
200
200

¢

9H
100
100
198
100
100
100
100
100

o8
200
394
200
190
200
200
198
198

LDH 4

ALLELE FRERUENCIES

100

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
100
1.00
0,98

0.97

}.00
1.00
1.00
.97
1 .00
0.2
0,98
0.78
Q.78
1.00
1.00
1.00
1. 00
1,00
100
1.00
3«00
.93
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
100
1.00
1.00
1.060
1.00
1.00

120

0. 00
.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
£ 00
.02
0.03
0.00
.00
0.00
0.03
0.00
0.0
0.02
.02
0.02
.00
0.00
.00
Q»QD
0.0
{0, 00
0.00
{00
0.00
0.00
.00
0.00
(.00
.00
.00
(.00
0.00
0. 00
.40
0.00
.00
£.00
1,00
(.00
3,00
0. 00
.00

153

0.00.
0,00
0.00
(.00
0. 00
E}HDD
0,00
.00
0.00
Q.00
0.00
0.00
0. 00
0,00
o, 00
0.00
0.00
0.00
0. 00
0. 00
0. 00
0.00
0.0
0,60
0. 00
0,00
(.00
.00
0. 00
0.00
.00
0,00
.00
0. 00
0.00
.00
0. 00
7,00
0.00
0.00
.00
0,00
0,00
0.00
o, 6o
0.00
0,00
0.00

71

0,60
0.09
000
0.00
0.04
.00
0. 00
0.00
0.00
0.00
000
0.00
0.00
). 01
0. 00
0.00
0.00
0.00
.00
0,00
0.00
0.00
0.00
.00
0,00
0. 00
.07
0.00
.00
.00
0.04
£.00
0. 00
0.00
0. 00
(.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
ﬂ » ﬂo
0.00

0.00
0. 00
6.00
0,00
0. 00
(.00
g.00
0. 00
0.00
0.00
0.00
0.00
8,00
0,00
DInu
0. 00
0,00
0.00
0. 00
0.00
0.0
.00
0. 00
0. 60
0,00
0.0
0. 00
0. 00
0. 00
0,00
0,00
0.00
0,00
. 00
0.00
0.00
0.00
0,00
0.00
(.00
0.00
.00
0.00
.00
0,00
0.00
0.00
£, 00




LOGUE: LDH 4

TRINITY

CHETCO

ELK

SIXES ESTUARY
CORUTLLE ESTUARY
SUTSLAN BAY
ALSEA BAY

FALL GREEK
SILETZ ESTUARY
SALMON

NESTUCCA BAY
CEDAR CREEK
TRAGHK

TILLAROOK BAY
NEHALEM ESTUARY
NASELLE

NEMAH
HUMPTULIFPS EARLY
BUINAULT

BUEETS

HOH

0L EDUCK

ELWHA

HOGD CANAL
DESCHUTES

GREEN RIVER
SANLSH

BIG QUALICUR
PUNTLEDGE
AUINSAN
RORERTSON CREEK
SAN JUAN
CAPILANO

200
200
2010
200
230

1644

1848
200
184
198
120
200
194
176
A h
198
350
100
20
241)
196
100
200
196
298
178
100
170

200

194
208
100
198

CONTINUED

1.00
100
D.99
0.97
1,96
1.00
1,00
1400
1.00
1. 00
1.00
1.00
1. 00
3. 00
1.00
3«00
1,00
180
1.00
100
1.00
1,00
1.00
1.00
1.00
1.00
1,00
i.00
1.00
100
1.030
i.00
1. 00

0.00
0.00
(.00
(.01
0.00
0,00
.00
(.00
.00
0. 00
0. 010
0. 00
.00
0.00
0.00
0.00
0,00
0. 00
.00
.00
.00
.00
(.00
0. 00
.00
0,00
.00
0.00
0.00
0.00
0.00
0.00
.00

.00
(.00
0. 00
0.0
0.03
0. 00
0.00
0. 00
0.00
.00
0.00
0,00
0. 00
0.00
0.00
0.00
.00

.00

1.00
(.00
.00
(.00
.00

0.0

(.00
0. 00
.00
. 00
0. 00
0.00
0.00

0.00

0.00

.00
0.00
.01
0.09
0.01
[3-[30
.00
0.00
0.00
0. 00
.00
0.00
0,00
0.00
.08
. 80
.00
.00
0.00

0.0t

B
0.00
0n.00
0. 0}
.00
.00
.00
U " D'Q
0. 00
0.00
.00
0..00
.00

0.00
0,00
0.00
0.00
.00
0.00
£.00
.00
0.01
f.00
f.00
£, 00
0.030
U L] Um
0. 08
0.00
0.00
0.00
0.0
.08
{1 10
0. 08
0108
0.00
(3. B©

{1. 0D

(1 T30
.00
{3, )
0,00
0.00
£ 04
7. 330



FOFULATION

WELLS

MCCALL

JOMNGON CRK-5F SALAON
SOLEDUCK

SKYKOMIGH

SKAGILT

CLEARWATER RIV FRASER
CHILCO RIV FRABER
STUART RIV FRASER
COWLITZ

KaL afta

EAGLE CRK

MCKENZIE

WIND

LITTLE WHITE SALMON
KLICKITAT
WARMSFPRINGE

ROUND BUTTE

ICICLE

METHOW

RED RIV SF CLEARWATER
SANTOOTH UPPER SALMON
RAFID RIVER .
VALLEY CRE UFPER SAL
FEATHER

TRINLTY

COLE RIVERS -

ROCK LREEKR

CEDAR CREEX

TRAGK

SOLEDLUCK

NOOKSACK

BIG CREEK

COWITL

KALANA

LEWLS

WAGHOUGAL

LETTLE WHITE SALMON
SPRING CREEK
DEGCHUTES

FRIEST RAFIDS

TEE HAREOR

COLEMAN LATE
NOHELUNNE

NIRBUS

FEATHER

COLERAN BATTLE

TRON GATE

LOCUS

RUN

&
G
81
Gt
54
Bl
gF
HF
GF
aF
g
1
Gf
HF

gF
]

S
G
g
HF
aF
G
g

g

&
HF
8
HF
Gk
GF
gp

"

i3

254
#0
26

100
44

1640
78

PRs

200
198
200
200

200

90
78
94
100
192
100
74
100
PR
100
28
194
390
201
190
200
200
200
198

LDH 5

ALLELE FREQUENCIES

100

.78
(a7
0.98
1.00
0.%68
.99
5«00
1.00
1.00
1 .00
300
1.00
1.00

2 1.00

1.00
1.00
.00
1. 00
1.00
1.00
1.00
1. 00
1.00
.99
1.00
0.98
B.79
100
1.00
1.00
1.00
1.00
1.00
100
1.00
1.00
1.00
1.00
1.00
1.00
0.96
1.00
1.00
1.00
1.00
1.00
1.00
1.00

20

0.02
.03
0.02
.00
(.02
0.01
0.00
0.00
0.o0
LY
.00
£1.00
0.0
.06
.00
0.00
0.00
0. 00
£.00
0.00
0.00
.00
0. 00
0.1
0.00
.03
.00
. 00
M 1Y
0.00
(.00
(.00
.01
0.00
0.00
.00
.00
(.00
0. 00
.02
f.00
0.00
n.on
0.00
.00
0.00
£, 00

720

0. 0
0h.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
€. 0
0.00
0.00
.00
0,00
0. 00
0.00
0.00
0.00
0.00
.00
0,00
0.00
.00
0.00
0. 00
0. Qe
0. 00
.00
.00
0. 010
{.00
IR
0.00
0.00
0.00
0.00
.00
0} 30
0.0
0.00
0. 00
0.00
0.00
0.00
0. 00
Q.00

0.00
0.00
0. 00
0.00
0.00
0.00
0. 00
(.00
0.00
.00
0.00
0.040
.00
0.00
0.00
0.00
0.00
0.00
nlna
.00
.00

0.00
0.00

0.00
£.00
0.00

000

0. 036
.00
ﬂ -Uu
0.00
0.00
0.00
0.00
0.00
Q.00
0,00
.00
0.00
3.0
0.00
0.0
0.00
0.110
0.00
.00
0.00
(.00

f.00
.00
0.00
(3. 00
Q.00
0.00
.00
.00
.00
3.810
£, 00
.00
.00
0400
080
.00
0.00
a.00
.00
0.00

.08

6 00,
e O
0.00
0,00
000
.00
.00
B.00
0.0u
0.00
0.00
.00
0.00
0,00
.00
.00
D.00
0.01)
0. 00
.01
0.00
0.00
0.00
(.00
0.00
0.00




Lo

TRINITY

CHETCO

ELK

SIXES ESTUARY
CORUILLE ESTUARY
SUIGLAW BAY
ALGEA BAY

FALL CREEK
SILETZ ESTUARY
SALMON

NESTUCCA BAY
CEDAR CREEK
TRASK |
TILLAMOOK BAY
NEHALEM ESTLARY
NASELLE

NEMAH
HURETULIFS EARLY
E INAULT

BUEETS

HOH

0L EDUCK

ELWHA

HOOD CANAL
DESCHUTES

BREEN RIVER
SANLSH

BIG GUALICUM
PUNTLEDGE
DUINSAH
ROBERTSON CREEK
SAN JUAN
CAPILANO

Yy

!'ﬁ

-t

LDH

L)

2
200
200
200
230
144
168
200
184
198
120
200
194
170
248
198
5350
100
200
240

194

100
200

194

298
i9H

100

170

200

176
L84
100
198

CONTINUED

L.00
1,00
1.00
1.00
1.00
0.98
1.00
1.00
100
1.00
1. 00
1.00
1.00
1.0
1.00
1.00
1.00
1.00
1.00
1«00
1.00
1.00
L.00

1.00

1.00
0.9%
.99
1.00
1.00
D27
100
1.00
1.00

(.00
0.00
.00
0.00
(.00
0.0
.00
.00
0.01
0.00
0.00
0.00
.00
0.00
.00
0.00
.00
0.00
.00
0.00
0.00
0. 00
(1. 00
000

0. 010

.01
0.0l
0.00
.00
0.03
(.00
0,00
.01

.00
0.00
0.00
0.00
0 {30
.00
0. 00
0.00
0.00
0.00
(3. 331
(i 00
0,04
.00
.00
0.00
(.00
{1 030
0.00
000
(.00
0.00
0.00
0.80
0.00
UIU[;
0.00
0.00
.00
0.00
0.00

0.00-

0.00

0.00
0. 00
{3.00
0.00
0.00
.00
0.00
(. (30
.00
0.00
0. 00
.00
0.00
0n.00
0.00
0.010
0. 00
.00
0.00
(.00
0.00
Dlnﬂ

U-fm'
.00

0.0
0.00
0.00
.00
f.00
0.00
0. 00
.00

.80
0. 04
0. 00
.00
.00
0.00
0.0
0.00
.00
0.o0
1. 1)
000
.00
0. 00
[} » [j“]
0,00
0.00
0.00
000
0,00
008
0.00

.00

0,00
0. 08
0,00
0.00
0.00
0. 00
0.0

Q.00

0,80
£3.00



}-

FOFULATION

WELLS

ML ALL

JOHNSON CRK~BF SaLMoN
SOLEQUCHK

SHYRONISH

BRAGLT

CLEARWATER RIV FRASER

CHILECO RIV FRASER
STUART RIV FRASER
COWLITZ

KALARA

EAGLE CRK

RCKENZ TE

WIND

LITTLE WHITE SALMON
KLICKITAT
WARMSFRINGS

ROUND BUTTE

IGICLE

METHOW

RED-RIU'SF CLEARWATER
SAWTCOTH UFFER BALNON
RﬁPIﬁ RIVER -
VALLEY GCRK UFFER Bﬁt
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRAGHK

S0LEDUCK

NOQKSALK

BIG CREEK

COWLITZ

Kal Ara

LEWTS

WAGHOUGAL

LITTVLE WHITE SaLRON
SPRING CREEK
RESCHUTES

FRIEST RAPIDS

TCE HARBOR

COLEMAN LATE
MOKELUMNE

NINRUS

FEATHER

COLEMAN BATTLE

IRON GATE

LOCUS:

RUN

sY
G
5
1
su
&1
GF
P
8P
8f
g
8F
P
gp
SF
G
BF
GF
s

B

E‘) :f:'
B

BF
&P
5P
G
gp

G
g
gp

TTIT T M T T T} T T} T T} TR s T

N
200

200
234

4010

400

400

200

200
200
152
200
192
200
200
234

o0

wié
160
200
200

aa

- 200
8F
6F

200
I

400

396
400

400

400

180

196
200
200
394
200
200
200
200
200
194
400
BON
400
3810
400
401)
400
394

ML 2

ALLELE FREQUENCIES
100 120 R7 ~ 45

1,00 .00 0,00 0,00 0.
1.00 0.00 .00 0.00 0
i.00 0.00 0,00 0.00 0.
1.00 0.00 0.00 0.00 0
1.00 0.00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0.
1,00 0.00 0.00 0,00 0,
1.00 0.00 0,00 0.00 0.
i.00 0,00 0,00 0,00 0.
1.00 0.00 0.00 0.00 0
.00 .00 0.00 0,00 0
0.9 0.01 0.00 0.00 0
1.00 0.00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0.
.00 0.00 0,00 0.00 0.
1.00 0,00 0.00 0.00 0
1.00 0.00 0.00 0.00 0.
1.00 0.00 0,00 0.00 0.
1.00 0.00 0.00 0.00 0
.00 0,00 0,00 0.00 O,
0,99 0.00 0.00 0.01 0,
1.00 0,00 0.00 0.00 0.
1.O00 .00 0.00 D.00 G,
1.00 0.00 0,00 0.00 O,
1.00 0.60 0.00 0.00 0.
.00 0,00 0.00 0.00 O,
1.00 0,00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0.
1.00 0,00 0.00 0.00 0.
1.00 0,00 0,00 3.00 O
1.00 0.00 9.00 0.00 0.
1.00 0.00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0,
1.00 0.00 0.00 0.00 0
1.00 0.00 0.00 0.00 G.
1.00 Q.00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0.
1,00 6.00 0.00 0.00 0.
1.00 0.00 0.00 0.00 0.
1.00 0,00 0.00 0.00 0.
1.00 0.00 0,00 0.00 0.
1.00 0,00 0,00 .00 0.
.00 0.00 0,00 8,00 0.
L.Oo 0.00 0.00 0.00 0.

0o

3

.00

00
iy
00
o0
0o
00
00

« O
OB
<00

o0
an
{1}

Mili

oo
00
(0]

« 00

{4
00
0o
an
()
00
00
00
00
04
0

00

0o
0f)
00

0

00
Q0
{0
0
00
00
00
00
00
11




LoCuUs:

TRINITY

CHETCO

ELK

GIXES ESTUARY
CORUILLE ESTUARY
SUTSLAY BAY
ALBEA BAY

FALL  CREEK
SILETZ ESTUARY
SALMON

NEGTULCA BAY
CEDAR CREEK
TRAGK

TILLAROOK BAY
NEHALLEM ESTUARY
NASELLE

NEMAH
HUMPTULIFS EARLY
RUENALILT

RUEETS

HE&H

GOLEDUCK

ELWHA

HOOD CANAL
RESCHUTES

BREEN RIVER
HANTEH

BIG @ualicun
PUNTLEDRGE
RUINSAM
ROBERTEON CREEK
SAN JUAN
CAFLLANQ

MOHL 2

—
i3

400
400
400
400
4640
328
376

400

348
394
240
400
388
52
516
104
200
200
400
480
400
200
4010
292
400
394
200
340
400
IBG
400
200
394

1,008
i.00
1.00

095
0.99

1 06
1,040
1.00
1.00
100
L. 00
1.00
1.00
1.00
1.00
.00
100
1.00
1.00
1.00
100
100
1.00

1.00.
1.00

1.00
1400
1.00
1.00
1,00
1.00
1.00
1.00

- GONTENUED

.00
0.00
0.00
A EEY
.00
0,00
.00
(. 00
.00
0,00

.00

0. 00
0.00
0.00
1. 30
0.00
0.00
0.00

0.0

.00
(.00
0.00
£, 80
0. B0

0. 00

0.00
{1 1)}
01.00
.00
0.00
.00
0.00
0,00

.00
0.00
0,00
0.03
.01

0. 60

0.00
(.00
.00
f0.00
3.00
0,00
0.00
0.00
0n.00
0.00
).04
0. 00
.00
U.00
.00
(.00
£ .00
.00
0,00
.00
.00
0 B0
.00
0.00
.00

[‘,IOD:

(. 06

.00
.00
0,00
003
Q.00
ﬂ L] UU
0.00
0,00
0.00
0. 06
A EY
0.00
.00

0. 00

(3. 01D
0.00
.00
.00
[J ur"J'ﬂ
0,00
0.00
.00
0.00
.00
0. 00
000
0 iw.u th]

ﬂ " fm .

0,00
0,00
0 00
0.00

A
0.00
1.00
.08
0.00
0. 08
o, a4
.00
0.06
1,00
0,00
(3, 1)

(.00
(. 04
0.00
n " []:U
.00
{+. H0
0.00
. €
{300
.00
0.0
.00
.00
0.00

{400

0.00

8..00

.00



FOFULATION

WELLS
MCCALL

JOHNSON CRH-SF SALMON
S0LEDUEK

SHYKOMISH

GHAGLT

CLEARWATER RIV FRABER
CHILCO RIV FRASER
STUART RIV FRASER
COWLITZ

KAL A BA

EAGLE CRK

HOKENZTE

WIND

LITTLE WHITE S4LMON
KL IGKITAT .
WARMSEPRINGS

ROUND RUTTE

IETCLE

METHOW »
RED RIV SF CLEARWATER
SAWTOOTH UFPER SALMON
RAPTD RIVER

YALLEY CRK UPPER SAL
FEATHER

TRINITY

COLE KIVERS

ROCK CREEK

DEDAR CREEK

TRAGK

5OLEDUCK

NOOKSACK

BIG CREEK

COWLITZ

KAL ANA

LEWIS

HABHOUBAL

LITTLE WHITE SALMON
SPRING CREEK
DESCHUTES

FRIEST RAFIDS

ICE HARBOR

COLEMAN LATE
HOKELUMNE

NIMRUS

FEATHER

COLEMAN BATTLE

TRON BATE

Locug:

RUN

g

gu .

Su
U
Gl
gl
gF
gF

sF

§F
BF

&GP
S
5F
g
gf
sp
GP
8¢
G
5P
s
BF
HF
&R

P

St
HF
ap
g
8F
HP
.
i
E

TETTTETTET TTITTE N T, N N

N

200
200
214
41010
A0
401
200
200
200
182
200
192
200
194
234
2010
B4
154
1964
194
88
200
200
AH2
400
3764
400
400
400
180
196
200
200
394
200
200
200
200
200
194
400
784
4010)
280
392
400
400
394

MBHSA - 4

100

0.97
1.00
1400
.94
01.9%
0.99
E] ] 98
1.00
D97
O.98
.98
0.97
1.00
1.00
0.98
.99
.99
1.00
1,010
(.99
.95
1.00
.99
0.97
1,00
D9
0.98
0.99
B.99%9
0.94
0.93%
1.00
D.R6
1.00
.99
0.9§
0.97
.99
0 [ ?!ﬁ
.99
.97
(.97
.97
.98
.96
1.00

121

0.01
0.01.
0,00
.00
.00
.00
0.0z
0.0%
0.03
0.05
0.03

.02

0.03
(. 00
0.00
0,02
0,01
.01
0.00
£ 00
0.01
.04
0.00
0.01
0. 03
0.01
D.01
.02
0.00
0.01
0.00
.00
0.08
.00
0,05
0,101
.01
0.04

0.04

00
0. 08
.01
0.03
0.03
0.0
.02
0.04
0.00

70

0.02
.00
0.00
.04
0.01
801
0.00

.04,

0.00
0.00
0.00
0.00
0.00
3. 00
0.00
. 00
0.00
B.00
0.00
.00
0.00
0.00
0.0
0.00
0.00
0.00
0.00
DlDl
0.01
0.01
0.0
.06
0.00
n.00
0.00
0.00
0,00
0.00
0.00
t.01
0.02
0.0}
.00
0.00
0. 00
0,00
0.00
.00

0.00

0.00
0.00
0.00
.00
0.00
0 L] Uil
.00
U .[m
.00
0.00
0. 00
.00
0.00

0.00.

0.00
0,00
0.00
0.00
(.00

0,40

0,00
0.0

0.00

.00
0.00
1400
.00
0.00
0.00
.00
Dln[)
0.00
.00
0.00
0. 00
.00
0.00
0.04
1. 00
0.00
0. 00
0. 00
.00
.00
0.00
0.00

ALLELE FREQUENCIES

0.00
0.00
0.00
.00
0. 00
0. 08
0.00
.00
0. 00
.00
n-nm
0.00
00
£ )

0. 110
0. UD
0.08
.00
0.00
0. 00
008
0.08
0.00
(0 » ()
OO
0,00
0 o0}

.00

0.00
.00
0.00
(.00
.00
0.00
0. 00
.00
0.00
.04
0. 00
£ 01
0.0
£.00
0,00
1,00
0. 060
0.0n



LOCUSG?:

TRINITY
CHETEO

ELK

SIXES ESTUARY
CORUILLE ESTUARY
SUTELAN BAY
ALEEA BAY

FALL CREEK
SILETZ ESTUARY
GALMON

NEGTUCCA BAY
CEDAR CREEK
TRASHK

TILLAROOK BAY
NEHALEN ESTUARY
NASELLE

NEMAH
HUMPTULIFS EARLY
QUINAULT

QUEETS

HOH

50LEDUCK

ELWHA

HOOD CANAL
DESCHOTES

GREEN KIVER
BAMTGH

BIG QUALICUN
PUNTLEDGE
RUINSAMN
ROBERTHON CREEK
GAN JUAN
CAPILANG

B R R R B Tt TR R R R R R R R R e T e e i i R R

- GONTINUED

4000
400
400
400

440

a2
374
400
3468
394
241

400

388
43 b?
508
396
700
200
A00
480

194
400
390
400
394

200

340
401
288
4010

200

394

1'[][3
)
0.98
.99
1.00
0.98

.00

1,00
1.00
1.00
1.00
.00
1.00
0.97
1.00
0.94
(.98
0.99
0.99
mﬂ?é
0,99
0.9%
0.97
0.97
0.9
1.00
0.98
£.00
0. 95
0.84
0,99
.99
1.00

(.00
0.0%
.02
0.03
(.00
0.0
0.00
0.00
0.00
0.00
0.00
0!00
001
0.03
.00
0.04
.02
0.0
.01
[4‘]'(]4
.00
0.02
0.0
1. 00
.00
0. 00
0.0l
i
.04
0.10
.01
001
.00

0. 00

.00

0.00
0.00
.00
0.00
0.00
0. 00
0.00
0,00
0.00
0.00
0.00
0,00
.00
Qﬂc]:?!
0,00
0,00
0.00
.00
0. 00
0.00
0.02
0.03

0.01
0,00

001
.00
0.02
0. 0%
(N EN]
0,00
0.00

0.00

.00

.00
0.00
(.00

0.00
0.00
0. 00
.00
0. 00
0.00
0.00
0.00
0 110
0. 00
0,00
0.00
0.00
f.00
0.00
0.00
0. 00
0,00
(), 00

0Ly

0.00
0. 00
0.00
0.00
0.00
0. 00
£} . 00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0
0. 00

.00

.00

6. 00
0.00
0.00
0.e0
0,0
6. 00
0.00
0.00
0.00
.00
.00
0.00
0. 00

0.00

.00

0.00

.60
a.ﬁn
0.00
.00
0,00



FORULATION

WELLS
MECALL.

JOHNSON CRK-GF SALMON
SOLEDUCK

SKYKOMTSH

SHABTT -
CLEARWATER RIV FRASER
CHILLO RIV FRASER
STUART RIV FRASER
CORLITZ

KALAMA

EAGLE CRK

HCKENZTE

WIND ,
LITTLE WHITE SALMON
KLICKITAT
WARMSFRINGS

ROUND BUTTE

161CLE

METHOW

RED RIU BF CLEARMATER
SAUTOOTH UFFER SALMON
RAFID RIVER

VALLEY CRK UFFER SAL
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRASK

§OLEDUCK

NOGKSACK

BIG CREEK

COWLITYZ

KALAMA

LEWTS

WASHOUBAL

LITTLE WHITE SALNON
SPRING CREEK
DESCHUTES

FRIEST RAPIDS

ICE HARROR

COLERAN LATE

HOKEL IMNE

NIREUS

FEATHER

COLEMAN BATTLE

TRON BATE

LOCUS

RUN

gLl
51
su
51
8l
B
8P
SP
sp
GF
5¢
aF
gp
gF

5F

g
5
B
S
sp

gp

HF
SF
5
%P

1y
%P
1
aF
1y
G
1

T

T B s B B s S s B B s By Sy B B s B B 2

100
100
112
198
200
198
100

100

74
20

100
100
iig
160
268

80
100
100

%4
100

“ 100
a0 L

Kee ¥t

1932
198

200
200
200
84
28
100
100
198
100
100
100
92
100
98
200
494
198
184
194
200
200
198

fE X

100

D.67
.74
D.9%
£, 6%

0. 70

0727
Duil
.46
0. 44
.89
0.84
0.73
D.84
.90
n.87
.70
.95
I
.95
0.80
.51
(.98
0.89
0.74
0.7
0,71
0.63
.62
.54
{:] [ 63
.55
060
£ 4%
D.43
0.38
0. 4%
D62
0.57
0.70
0.71
.79
0.G7
0.54
.61
.44

.08

0.98

109

0.33
0.04
.08
0.34
0.31
.23
0.5
.48
0.54
a4
0.3
Bald
Dub
0ol

0.10

.13
D.at]
0.0%
G.113
0.05
0.2
.49
0.02
Bal?
.26
D.28
.29
0.37
0.38
0.47
(.37
0.485
Nn.37
.48
0.h4
.49
055
D.34
0.36
(.30
0.30
0.21
D.43
0.44
(.39
N.564
.42
0.03

93

0.00

0.00
.00
.01
0.00
QID‘D
0.04
.01
0. 00
0,00

.00

0.80
0.0%
0.00
D.00
N.00
0.00
0,06
0.00
.00
0.00
.00

0.00

0.00
0. 00
0.00
0. 00
{3.01
0.00
0. 01
0.00
(.00
0.03
.04
0.0
0.13
0.00
0.04
0.07
ﬂ“un
0. 06
0.0
0.00
0.00
0.00
0.00
0,00
D-no

113

000
0.90
0.00
.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
.00
0. 00
.00
0. 00
1. 01
0.00
0.00
0.00
0.00
0.00
.00
0. 00
0. 00
0.00
0.0
0.00
0.00
0.00
.09
0. 00
.00
0.00
0.00
0. 00
.00
0.00
(.00
0.00
0.400
(.00
.00
.00
.00
0.00
.00
0,00
0.00

ALLELE FRERUENTIES

0.0D
0. 35
0. 00
0. 00
0.00
0. 00
0. 00
Q.00
(. 0b
.00
0. 00
0.00
0. 00
.00
0.00
0 0D
0. 00
0.00
0. DD

.00

0 DA
8., 0n
0. 00
0. 00
Uuna
.00
0. 00
.00
0.00
.00
0.00
{3,068
0. 00
6.00
(.00
0.00
ﬂ L] {Jﬂ
0.00
0.00
.00
.00
0.00
0.00
.00
0.00
.40
0.00
0.0




Locug:

TRINLYTY

CHETCO

ELK

SIXES ESTUARY
CORUTLLE ESTUARY
SUIGLAYW BAY
ALBEA BAY

FALL CREEK
SILETZ ESTUARY
SALAON

NESTUCCA BAY
CEDAR CREEK
TRAGK

TILLARGOK BAY
NEHALEN ESTUARY
NASELLE

NEMAH
HUNPTULIFE EARLY
QUINAULT

RUEETS

HOH

S0LEDUCK

ELWHA

HOOD CaNAL
DESCHUTES

GREEN RIVER
SAMLGH

RIG QUALICURM
FUNTLEDGE
RUINGAR
ROBERTSON CREEK
SAN JUAN
CAFTLANG

mel

HTMETMTTIMTMN TR Y T TR TTM TR Tm T TR T T T

. GONTINUED

200
200
178
200
230
162
168
200
184
18
120
200
194
176
254
1964
348

194
240
200
100
00
174
206G
196
100
170
200
194
200
100
198

.99
D79
0.77
.73
[]‘ﬁ‘?
0,61
.63
0.6%
3,42
0'63
0.&é
{]ﬂ?4
0,62
0.48
0.78
071
.69
.81
041
.71
D.&1
0.81
.68
.61
b7
Ba.75
0.47
0,40
0.69
0.8%
.59
anﬁ'ﬁ
.44

.01
0.21
0,23
0,28
N.41
0.40
.37
035
0,38
[] L™ :‘?
.34
0.27
0.37
0.3:2
.22
0,25
0.26
.19
3. 53
0.28
.39
0.1%
0.29
.39
025
033
0. 40
.31
1
fhodl
Dehéd
T

(.00
0.00
0. 00
0.00
0.00
0. 00
.00
0. 00
.00
0.00
0,00
.00
0.00
0.00
.00
0.0
£« 00
0,00
0.00
0.00
N.00
0.00
0.04

0.00

0.01
Ulun
0.00
0.00
0.00
0.00
(3. 00
.00
0.00

.00
4. 00
0.00
0.00
(3.00
0.00
0.00
ﬂumn
0.00
n-un
0. 00
0.00
0.01
.00
.00
0.04
.05
0.00
.04
Uu[”.
. 04)
.00
0,00
0,00
0.00
0.00
.00
0.00
.00
0. 00
0. 01
0. 00
0.00

.00
0.00
0.00
0.00
0,00
0.00
0.00
0. 00
Q.00
0.00
0 .01
0.00
0.00
0. 00
(.00
0.00
0.00
0,00
.00
0. 04
0.00
0.00
000
0.0o0
nm D[]

0,00

0. 00
0.00
0. 00
.00
0. 00
.00



FOFULATION

WELLS
Mmecal.L

JOHNEON CRE~BF SALMON

SOLEDUCK

SKYKOMTEH

BRAGLT

CLEARWATER RIV FRASER
CHILCO RIV FRASER
STUART RIV FRASER
COWLITZ

KaLANA

EAGLE CRK

NEKENZTE

WIND

LITTLE WHITE SALMON
HILICKITAT
WARMKEPRINGS

ROUNDR BUTTE

ICICLE

METHOW

RED RIV &F CLEARWATER
SAWTOOTH UFPER SaALMON
RAPID RYIVER
VaLLEY CRK URFFER SAL
FEATHER

TRINITY

COLE RIVERS

ROCK CREEN

CEDAR CREEX

TRABK

SO0LERUCK

NOGKSACK

BIG CREEK

GOWLITZ

KALAMA

LEWTS

WASHOUGAL

LITTLE WHITE SALMON
SFRING CREEK
DESCHUTES

FRIEST RAFIDS

ICE HAREOR

COLENAN LATE
MOKELUMNE

NIMBLUS

FEATHER

COLEMAN BATTLE

TRON GATE

LOCUS:

RIUN

g4
Sl
sl

ST

&4l
gu
sp
G
S
8F
g
aF
SF
Gf
gF
GF
G
sF
g
BF

8P

G
5P
8P
8P
B

s

GF

G
Sk
SF
gF

A

N

100

104

112

200
201
200
100

PEF 1

ALLELE FREQUENCTIES

100

0.98
1.00
100
378

.98

0.93
.94
0.94
100
1.00
1.00
0.99
0.9%
97
0.97
0.97
1.00
1.00
0.9%
1.00
(.98
0.89
0.99
0.8%9
.73
065
0.78
.97
1.00
1.00
0.98
0.97
0.99
.92
0.89
0.83
{.85
0.99
0.98
.90
1.00)
.97
B.%0
0.93
0.Bé
0.89
0.85
1.00

20

f.02
.00
.00
.29
0, 02
0.08
0. 04
.06
(.00
0.00
0,00
.01
0.0l
0.03
0.03
.01
.00
a.00
0.01
0,00
0.0
0.11
0.01
D.11
0.08
0.35
0.22
.03
.01
0.00
0.0%
.03
.01
.08
.11
a7
(13
0.01
0.02
e 10
0.0%
(.03
D.10
0.07
0.14
0.1
0,15
(.01

0. 00
.00
.00
.00
(.00
1. 0M1)
.00

0. 00

0.00
0.00
0. 00

1.00

0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.090
0.00
0.00
0. 00
0.0
0.00
0.00
(.00
0060
{. 00
0.00
(.00
.00
.00
.00
. QU
1.00
0.00
.00
0.00
0.00
0.00
.00
(.00
0.00
0.00
0.00

0. 00
0.00
0. 80
.00

.00

0.00
ORUO
0,00
0, 00
0.00
0.00
(.00
f.00
0.00
.00
0. 00
0. 00
0.00
0.00
0.00
.00
0,00
.00
0,00
0.00
(.00
.00
0.0
0,00
.00
0.00
.00
0.0
.00
0.00
0.00
.00
.00
0.00
.00
OUBO
0.00
0, 00
0,00
0.00
0.00
0. 00
0.00

0. 00
0.00
.00
0. 00
.00
0. 00
.00
0. 00
.00
0. 00

0.00

0.00
(.00
0, {10
a.00
8,00
.00
0.00
0. 00
0. 00
0.00
0,00

0.40

0. 6§

0.0

0,00
.00
0.00
0,00
0. 00
0,00
0.00
0. 00
0.00
AL
.00
0,00
.00
0. 00
0.00
0 .00
0.00
0.00
0.00
0. 00
0.00
0,00




LOCUS: FEP

TRINITY

CHETCO

ELK

BIXES EBTUARY
COOULLLE ESTUARY
SUTSLAW BAY
ALBEA BAY

FALL CREEK
SILETZ ESTUARY
SALMON

NESTUCCA BAY
CEDAR CREEK
TRASHK

TILLAMOOK BAY
MEHALEM ESTUARY
NASELLE

NEMAH
HURFTULIFS EARLY
AUINALLT

AUEETS

HOM

BOLEDUCK

El.WHA

HOOD CANAL
DESEHUTES

BREEN RIVER
SAMTIGH -

BIG QUALICUR
FUNTLEDGE
RUTNEBAN
ROBERTEON GREEK
SAN JUAN
CAFLLANG

i

200
200
194
200
230
164
188

200
184

198
120
200
194
174
252
198
350
100
200

240

200
10
20H)
196

300
196

100
170

200

194
200

100

198

CONTYNUED

1.0
.86
0.73
0.66
.69

.70

0.73
0.74
0. 70
0.78
0,64
0. 70
0,67
0.74
0.77
0. 84
0.88
0. 84
.89
.83
0.91
0.74
0.89
0,92

.89

0.84
0,95
0,94
1.00
.97
1,00
0.97
0.99

.00
015
.37
0.34
.35
030
.27
0,26
0.30
0.22
0.346
.30
0.33%
0.26
0.23
16
12
0.16
.11
0.37
014
0.26
f.11

.08

N.11
U " 1 (f:'
0.0S
.07
0.01
0.03
.00
.03
{109

.00
0.00
0.00
0.00
(). 00
0. 00
.00
0.00
.00
1. 00
£.00
0. 00
0.00
(. 0}
.00
.00
0.00
n. o0
0,00
0.00
0.00
0.00
0.00
0. 00
0.00"
0.00
.00
.00
0.00
0. 00
1.00
0. nﬂ
0. 00

0.00
0,00
0.00
0. 00
0.00
. 00
.00
0.00
.00
D.00
£.00
fi.on
0.00
0.00
£ 00
0, 00
0y, 040
000
0.00
.00
0.00
0,00
0.00
B.00

0.00-

000
.00
.00
1. 00
0.60

.00

0. 00

0.060
0..040
.00
0.00
0.00
. 00
0,00
.00
0. 130
0.00
£) . (3
0.00
0.00
0,00
0.00
(.00
(.00
0.00
ﬂ‘ « 0
.08
.00
(.00
.00
(3. 00
.00
3. 00
0.00
.00
(.00
0.010



FOFLHLATION

WELLS
MCCALL

JOHNSON CRK~BF SALMON
SOLEDUCK

SKYKOMISH

GHAGLT

CLEARWATER RIV FRABER
CHILCO RIV FRASER
STUART RIV FRABER
COWLTTZ

KALAMA

EAGLE CRK

MCKENZTE

WIND

LITTLE WHITE SALMON
KLICKLITAT

WARMSFRINGS

ROUND BUTTE

ICICLE

METHOY o

RED RIV SF CLEARWATER
SANTOOTH UPFER SALMON
RAFID RIVER
VALLEY CRK UFFER SAL
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRASK

S0LEDUCK

NOOKSALK

BIG CREEK

COWLITZ

KALARA

LEWIS

WASHOUGAL

LITTLE WHITE SALMON
SFRING CREEK
DESCHUTES

FRIEST RAFIDS

[CE HARBOR

COLEMAN LATE

HOKEL UMNE

NIfBUS

FEATHER

COLEMAN BATTLE

IRON GATE

LOCUS Y

RUN

&
g1
54
su
gL
G4
G

GP

§p
gF
8k
g
HF
8P

. S‘F'

HF
s
GF
g
HF
8§
G
]
gF
g
P
&
sF
&
8F
Sp
GF

P

I

M

100
1010
112
200
200
200
100

FEF 2

ALLELE FREQUENCIES

100

1.00
1.00
1. 00
1.00
1 .00
1.00
1.00
1.0
100
1. 00
1.00
1.00
1.00
1.00
1.00
1,00
1.00
1.00
100
1«00
1.00
.00
1.00
1.00
3.00
1.00
1.00
1.00
00
1.00
0.24
1.00
1.00
1.00
1.00
L. 00
0.9%
1.00
1.00
1.00
1.00
1400
1.00
1.00
1.00
1.00
1.00
1.60

103

0.00
0.00
0.00
0.60
0.00
(.00
(.00
.00
.00
.00
0. 00
0.00
0,00
0. 00
0.00

0.00

.00
. 00
0. 060
n.00
0. 00
.00
.00
0.00
0. 00
.00
0.00
1)
0.00
0.00
0.00
0.00
.00
0.00
0.00
.00
0.01
.00
(. 00
0.100
. )
.00
(.00
0.00
0. 60
.00
.00
.00

70

0.00
0,00
0,00
0.00
0,00
0,00
0. 00
0.00
0.00
0,00
UuUD
0. 00
0. 00
a.00
0. o0
0.00
0. 00
0.00
0,00
.00
0. 00
0.00
0. 00
0,00
0. 0o
0.00
0,00
0.00
0. 00
(., 00
.06
.00
.00
(.00
0. 00
0.00
0. 00
0,00
{1, 0
.00
0. 00
£, 00
0. 00
0,00
0.00
0.00
0.00
0.00

0. 00
0.00
0.00
0. 00
0. 00

.00

(.00

0,00

0.00
0. 00
0.00
0.00
0.00
0.00

0.00

0. 00
0.00
0.00
0.00
0. 00
3., 00

0.00

.00
0.00
0.00
0.00
0.00
.00
0.00
0. 00
.00
.00
.00
0,00
. 1)
DHDQ
.00
0.00
). 00
0.00
.00
0.00
.00
.00
0.00
0.00
0.00

0.00
0.00
0.00
i, 00
g.00
0.00
0,00
0.00
8,00
0,00
0.00
(.00
0.00
0,00
0.00
0..00
0.00
0.00
0.00
0. 00
0.0
0.00
0,00
0.00
0. a0
0.0
0.00
n o n[]
0. 00
0. 00
0.00
0.00
0. 00
0.00
0.00
(.00
0.00
0. 00
0.00
0.00
0,00
0.00
0.0
0,00
0.00
0.00
6,00
0.00



LOCUSY PEF

TRINITY

CHETECO

ELK

GIXES ESTUARY
CORUILLE ESTUARY
SULSLAN BAY
ALBEA BAY

FALL CREEK
SILETZ ESTUARY
BALMON

NESTUCCA BAY
CEDAR CREEK
TRABK

TILLAMKOOK BAY
NEHALEM ESTUARY
NABELLE

NEMAH

HURFTUL TIPS EARLY
QUINABLT
QUEETSH

HOH

S0LEDULK

ELWHA

HOOD CANAL
BESCHUTES

GREEN RIVER
SAMISEH

BIG BUALICUR
FUNTLEDGE
RUINSAN
ROBERTEON CREEK
SAN JUAN
CARFILANG

>

An

200
200
200
200
230
164
188
200
184
198
120
200
194
176
200
198
3%4
100
184
240
198

104

¢4
196
200
78
100
70
200
148
200
100
78

CONTINUED

1,00
100
1.00
300
1.00
1,00
1,00
1.00
1.00
1,00
1.00
1.00
1.00
1. 00
1.00
1. 00
1.00
1.00
1.00
0. 95
1.00
1.00
1.00
1.00
1,00
1.00
1.00
1,00
1.00
1.00
1,00
1,00
1.00

0.00
(.00
.00
0,00
£,00
.00
.00
.00

0.00

.00
.00
.00
.00
0.00
£.00
£, 00
0.00
0.00
0.00
0.05
.01
0.00
(.00
(.00

0.00

0.00
.00
0.00
.00
0.00
0.00
0.00
.00

0. 010
0.00
0.00
. 00
.00
0.00
.00
0.00
0,00
0.00
0.00
0. 00
0. 00
0.00
0.00
.01
0.00
0.00
.00
0.00

.00

.00
{.00
0. 00
.00
0.00
1 .00
0. 0o
.00
. 00
(.00
0,00
.00

0.00
0. 00
.00
0.00
0.00
.00
0.00
0.00
.00
0.00
0. 00
.00
(.00
{t.00
0.00
0.00
0}, 00
0,00

.00

. 00
0.00
0.00
0.0o0

0.00

(.00
0.00
0. 00
0.0
0.00
0. 00
0. 00
(.00
(.00

0.00
0.00
0,00
0. 600
0.00
0.00
.01
.00
0.00
0.00
0. 080
0.00
.00
.00
0.00
0,00
£ .01
0,00
.00
0.00
uunt’
.00
.00
0.00
0.08
{1.00
.00
0.00
.00
. 00
0. 00
.00
0.08



POFULATION

WELLS

ACCALL

JOHNSON CRK-8F SALMON
SOLEDUCK

SKYKOMISH

SHAGLT

CLEARMATER RIV FRASER
CHILCO RIV FRASER
STUART RIV FRASER
COWLETZ

KAl ARA

EAGLE CRK

MECKENZYE

WIND

LITTLE WHITE SaLmMON
KETGKITAT
WARMGPRINGS

ROUND BUTTE

1GTCLE

METHOY

RED RIV &F CLEARWATER
SAWTOOTH UFPER SALAMON
RaFID RIVER

VALLEY GRK HPFER SAL
FEATHER

TRINITY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRAGK

SOLEDUCK

NOOKSALK

BIG CREEK

COWLIT

Kal.ARA

LEWIS

WAGHOUGAL

LITTLE WHITE SALMON
GFRING CREEK
DESCHUTES

FRIEST RAPIDS

ICE HARBOR

COLEMAN LATE
ROKELUMNE

NIABUS

FEATHER

GCOLEMAN BATTLE

IRON GATE

LOCUS:

RUN .

BU
sU
&1
Y
g
a1
g
G
gp
g
G
B
B
G
12
B
5p
G
G
SF
GF
&P
G
gp
G
g
g
5P
GF
&P
G
G

;

258
".t

M

100

100
|
198
200
200
100

Lo

&
76
100
P&
j00
P4
118
100

FEF 3

ALLELE FREQUENCIES

100

0ub4
.93
0.99
D.71
0.69
0540
.91
0.5
0.9
0.93

.8Y

0.91
0,95
0.97
0.97
0.ed
0.99

72 0.94

160
100

44
100
100
226
200

198

200
21
190

91

78
100
100
198
100
100
100
100
100

78
198
388
194
1940
200
194
198
194

f1.84
0.%0
0.83
0,93
100
0.94
.83
.91
0.80
0,74
0.68
.97
1.00
0,99
0.7%
094
.68
0.88
U‘?ﬂ
0.74
0.78
0.94
0.79
.92
0.79
.93
0.68
0.8%
0.6%
0.%5

130

0.36
0,07
0.01
.29
.33
.50
0.09
.03
0.08
0.07
0.11
0.0%
.85
.03
{1.03
(.18
.01
.04
.14
.10
{1.18
0.0%
0.00
0.04
0.17
0.0%
0.20
0,25
032
0.03
.00
0n.01
0.2
.14
0.12
D.12
0.22

0.24
0.2
0.06
0.21
0.0
.21
(.07
0.12
¥
014
0.0%

4%

0.00.

0.00
0,00
0.00
0. 00

.00

0,00
0.00
0.00
0.00
0.0
0. 00
0,00
0. 00
0,00
0.00
0. 00
0.00
0. 00
(.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0.00
0.00
0.00
.00
0.00
0. 00
0.00
0.00
0,00
0,00
0,00
0.01
0.00

0.00
0.00
0. 00
0.00
0,00
0,00
(.00
0.00
0.00
f.00
0., 00
0.00
0. 00
0.00
0,00
0,00
0,00
0.00
0.00
0.00
0. 00
0.00
0.00
.00
0. 00

.00

0.00
6.00
0.00
0.00
0.00
(.00
0.00
0.00
0. 00
0.00
0. 00
0. 00
0.00
0.00
0.00
0. 00
0.00
(.00
0.00
0. 00
0.00
0.00

0. 00
£ 2 1)
000
0. 00
.00
0.00
0.00
.00
0.00
0,00
.00
.00
0.00
0,00
0.00
(.30
0,06
0.00
0. 0D
0.00
0,00
£, 00
0. 00
(.00
0.00
3. 0f)
0. 00
0.00
0.00
.00
.00
0,00
.00
0.00
0.00
.0n
0.00
.00
0,00
.00
.00
0.00
0.00
0.00
0,00
0.00
0.00
.00



LoCusy PER 3

TRINITY

CHETCO

[

SIXES ESTUARY
LOALILLE ESTUARY
SUTSL AW BAY
ALBEA BAY

FaLl CREEK
STLETZ ESTUARY
SALMON

NESTULCA BAY
CEDAR CREEK
TRAGHK
TILLAROOK BAY
NEHALER ESTUARY
NASELLE

NEMAH '
HURPTULIFS EARLY
BUINAULT

BUEETS

HOH

SOLEDUCK

ELWHA

HOOD CANAL
RESCHUTES

GREEN RIVER
SANIGH

g1ag gual. Tolm
FUNTLEDNGE
AUINGan
RGRBERTSON CREEK
54N JUAN
CAPILANG

200
200
200

200

L
144
188
188
184
198
118
200
194
176
254
198
350
100
198
234
200
100
260
194
291
198
101
168
198
192
200
100
194

CONTINUED

1.00
.54
0.92
0.50
0.92
0.87
(.90
0.92
0.89
0.78
.92
0.92
.92
0.84
0.77
0.8%
0,80
0.84
0.90
U“?ﬁ'
0.94
0.97
0.88
0.56
0.51
B 47
0.5
0.57
.80
084
0,86
0.89
(.62

000
.16
0.08
.10
0.08
D.338
0.10
0.09
.11
.22
(1. 0%

D-B‘?

0.08
Delé
0,23
0,315
020
0.14
.10
.06
(.07
0.03
0413
UI*"'
.49
0. 83

.49

(.44
.20
0.1é6
£ 135
0.31
.38

0,00
0. 00
(.00
. 00
0.00
0, 00
.00
0. 00
0,00
0.00
0 .60
0. 00
.00
0. 00
0. 00
(.00
0.00
0.00
0,00
0.00
0,00
0,00
0.00
i, 00
0,00
0.00
0,00
0. 00
0,00

0. 00

0.00
£.00
0.00

0.00

.00

0.00
0.00
0.00
0.00
(3« (1}
0.00
0.00
0. 08
{1,080
0. 00
.00
0,00
3.00
{1, 00
.00
0,00
0.00
3, 00
0.00
0.00
(. 00
£, 00
nﬂ Dc]
000
0. G0
0.00
0. 00
0.00
0.00
0.00

.00
0,00
0.00
.00
.00
1,08
(.00
(.00
0. 0o
.00
0.00
0.00
0,00
0.00
0.0
0.00
0,00
0.00
£). (30
{] * D'ﬂ
.00
(.00
0. 00
0,00
(3. ()
0.00
.00
0. 00
.00
0. 08

o,




FOFINLATION

WELLS

MCCALL

JOHNGON CRK-SF SALMON
§OLEDUCK

SHYKONISH

GKAGLT |
CLEARWATER RIV FRASER
CHILCO RIY FRASER
STUART RIV FRABER
COWLITZ

KALAMA

EAGLE CRK

HCKENZIE

WIND

LITTLE WHITE SALMON
KLICKITAT
WARMSPRINGS

ROUND BUTTE

ICICLE

HETHOW

RED RIV BF CLEARWATER
SAWTOOTH UFFER SALMON
RAFID RIVER

YALLEY CRK UFFER SAL
FEATHER

TRINLTY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRASK

50LEDUCK

NOOKSACK

EIB CREEK

COWLITZ

KALAMA

LEWIS

WASHOUBAL

LITTLE WHITE SALMON
SPRING CREEK
DESCHUTES

FRIEST RAFIDS

ICE HARBOR

COLEMAN LATE
HOKELUMNE

NIMBUS

FEATHER

LOLEMAN PATTLE

IRON BATE

LOCUSE:

RUN

s

g4

au

g

sU
sl
BF
8¢
SF
§F
5P

5P
BF

gp

g

SF
8
gF
S
S
gF
gp
1

1
G

gp
5P

10

5F
P
sk

1w
A e s B St B2 B M £ B B St i £ S+ i

N

100
100
ii2

oo

200
200
100
100
100

74
100

24
100
100
118
100
244

80
100
100

h4
100

100
224

200

198

200
200
200

?0

78
100
100
198
100
100
100
100
100

200
4410
200
190
200
200
200
198

FEM 1

ALLELE FREQUENCIES

=100

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1-0“
1!0‘3
1.00
1.00
1.00
1 .00
1.00
1.00
1.00
1.00
1.00
1.00
0.97
.98
1,00
D.99
0.93
1.00
1.00
1.00
1.00
1.040
3.00
D.99
0.99
0.98
1.00
1.00
1.00
1.00
1.00
1.00
0.98
0.98
BI?E
0.98
0.99
0.88

=60

.00
.00
0.010
.00
0.060
.00
0.00
a.00
0.00
G.00
GHU[)

.00

0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
.00
.00
0.03
.02
0.00
0.02
0.08

0.00

0.00
0.00
0.00
0.00
0.00
0.01
0.0%
0.01
0. 00
.00
0.00
.00
UIUU
.00
0.02
0.02
0.03
0.03
0.0
.12

=75

.00
0-{]0
0.00
0.00
0.00
0.00
.00
0.00
0.0
0.00
(.00
g.00
0 L] [3[3
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
(.00
0.00
0.00

0.00°

0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.01
0.00
.00
0.00
0.00
0. 00
.00
0.00
0.00
.00
0.00
0.00

0.90
l’].‘ﬂl)
0. 00
0.00
.00
(3.00
.00
0.00
.00
.00
.00
.00
.00
.00
.00

.60

0.00
0.00

.00
0.00
0. 00

0.00

0.00
G - Uﬂ
0 ()
0.00

000

0.00
8 .00
.00
.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
.00
0.00
.00
0.00
.90
0.00
0.01
0.00
0.00

0.00
.00
.00
.,048
.00
0.00
0.00
. (Jﬂ
0.00
3.00
0.600
U a D
0.80
3.680
1. 00
(.00
6 .80
0 .00
0.060

-U-' ] ﬂﬂ

0.00
0,00
0. 00
0.0G

0.00

0.00

"[3 " [}ﬂ

0,00
U .[JU
0,00
0.00
0.00
.00
0.00
.00
0,00
.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
(.00
0.00
0.00




LOGUSY

TRINLTY

CHETCO

ELK

SIXES ESTUARY
LOAUTLLE ESTUARY
SUTSLAW BAY
ALSGEA BaY

FALL CREEHR
SILETZ ESTUARY
SALMON
NESTULCA BAY
CEDAR CREEK
TRASK
TILLANOOK BAY

NEHALEM ESTHARY

NABELLE
NEMAH

HUMFTULTIFS EARLY

HUTNALLT
QUEETS

HOH

SOLEBUCK
ELWHA

HOOD CaNaL
PDESCHUTES
BREEN RIVER
SANT G

BIG QUALICUM
FUNTLERGE
RUTNEAR
ROBERTEON CREEHR
SAN JUAN
CAPLLANG

PG 1

=

L CONTINUED

200
200
200

=00

230
144
168
200
1684
194
120

194
1/ﬂ

294
19$

346

100

.R00.

ivg

200

100

200

194

298,
. 198

100
170

200

194

200
- 100

178

1.00
0.94
.95
0,88
(.83
0.8
0.89
0.88
0,89
0. B4
0“88
0,81
f. 84
0. 84
0.84
0,97
0,93
0,90
.94
0.95
(.90
1,00
0.97
1,00
1.00
1.00
1.00
1.00
‘f}l ?6
1,00
1.00
0,99
1,00

0.01
0.04
.05
0.08
.10
0.15
0.10
0.2
016
(.13

.11

0,30
0.16
0,15
013
0. 0%
0,04
0,09
0.0%
0. 05
0,09
0. 00
0.03
o 00
0,00
0.00
0.00

0.00

(.04
0.01
.01
0,01
.40

.00
0,00
0.01
0. 05
0,07
0.04
.01
0. 00
0.0%
0.03
0.04
(. 00
.00
0.01
0.03
0.0
0.02
0.01
.02
0.00
0,02
0. 00
0. 00

{00,
0.0

v, ho

0.00

0. 00
1. 04)

0.00

0.00
0. Uﬂ
(.00

.00
0.00
0.0
0,00
0.00

000

.00
.00
.00
0.00
0.00
0.00
0. 00
0,00
0.00

0.00

0.00
0. 00)
0,00
0,00
0. 00
0.00
0.00
0.00
0.00

.00

t. 00
.00
.00
0.00

0,00 0
7. 00

7.,008
(.00
(ERERE
0.04
(. 00
.00
0.00
.00
0.00
3,01
0. 00
0.00
0.00
#3.00
0.00
B, 00
0.00
0. 00
0.00
0,80
0. {0
i.00
0.90

0. 00

(.00
0.00
0,00
(. 00
00

fu 8



FOFULATION

WELLS
MCALL

JOHNGON CRK-GF BALNON
SOLEDUCK

SKYKONISH

GHABLT

CLEARMATER RIV FRASER
CHILEO RIV FRASER
STUART RIV FRABER
COWLITZ

KALANMA

EABLE CRK

HOKENZIE

WIND

LITTLE WHITE BALMON
KLICKITAT
WARNBFRINGS

ROUND BUTTE

1CL0LE

METHOW

RED RIV SF CLEARMATER
SAMTOOTH UPPER SaLRON
RAFID RIVER

YALLEY CRK UPFER 8aL.
FEATHER

TRINLTY

COLE RIVERS

ROCK CREEK

CEDAR CREEK

TRASK

0L EDUCK

NOOKSALK

BIG CREEK

COWLITZ

(AL AMA

LEWLS

WASHOUBAL

LITTLE WHITE $ALNON
SPRING CREEK
DESCHUTES

FRIEST RAFIDS

ICE HARBOR

COLEMAN LATE
ROKELUMNE

NIMBUS

FEATHER

COLEMAN BATTLE

IRON GATE

LOTUE:

RUN

sy
i
g4
gl
s
gl
S
B
S
ity
sk
GF
aF
g

g

GF

SF
HF

gk 1

gF

GF .

SF
8F

B

GF
5P

&F

SF.

SF
GF
&

iz
"

MMM THETETMTIT R T R T R TS

200

28
100
100
100
100
1)
100
100
100

98
100

oo oo

FED

100

%
1

w
0.
0.
A0

1

1.

i
1
1
4
1

L
1

1

1

0

1
1
1
3
i
1
1

1

- 00
1.
00

Ny

0o
0o
06

U

« 00
'1“
00
.00
« 06
1.
00
1
0.

00

(Y

00
0o

00
00
« 113
1.
0
«00
0.
{0
0
.
0.
00
00
I[:]D
L
« DD
1"

0o
00

0o
0o

00
00

01
0o

« 00
L
« (0
1.

0
01

« (00
e
130
1
0.
04
ﬂh
0.
0.
0.

94

oo
{0
0o
0o
(i
00
al

0

£.00
0,00
.00
0.048
.00
(s 06
0. 00
.00
0.00
.00
0. 00
0,00
(.00
.00
(.00
0.00
0.00
(00
0.00
0.00
0. 00
0.00
0.00
.00
£.00
0.00
0. 00
0. 00
{.00
0.00
.00
0.00
{00
.30
0.00
0. £l
.00
0.00
0.00
Fa01
0.00
.00
.00
0.00
0.00
(.00
0.00
0,00

0. 00
.00
0.00
.00
0.00
0. (1
0,00
.00
0.00
.00
0.00

£, 00

0.00
0.00
Uuun
.00
0. 00
0.00
0,00
0. 00
0.00
mﬂnﬂ
0. 00
0.00
0. 00
0., 00
0. 00
0,00
0,00
0.00
0. 00
0.00
0. 00
0,00
0. 00
0. 06
0,00
0.00
0.00
0.00
0.00
0.00
D.00
0.00
0.00
0.00
0.00
0. 00

0.00
0.00
0. 00
0. 00
0. 00
.00
0.00
0.00
0,00
0.00
0.00
.00
0. 00
0. 00
0,00
0.00
.00
0.00
0.00
0.00
0,00
0 .00
0. 00
0.00
0.00
.00
0. 0o
0.08
0.00
000
0,00
0.00
0.00
0 .00
0.00
0,00
0. 00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0,00
(), 00

ALLELE FREQUENCIES

0,00
(.00
0. 00
0.00
t.00
0.00
.00
0,00
0.00
0,00
0. 00,
0. 00
0, 00
000

0.00

.00

0.00

0. 04
0,00
0,00
ﬂlu fm
0,00
.00
0.0
a.uh
01,00
0. 00
(3.00
0.00
0.0
t. 00
(2,00
0.00
(0. 00
0,00
0 .00
0.0
0.00
0.00
0.00
0.00
0,00
0. 00
0,00
.00
.00
0.00
{1.00



LOCUS

TRINITY

CHETCO

ELK

SIXES ESTUARY
CORUIILLE EBSTUARY
SUITSLAW BAY
ALEEA BRAY

Fall CREEK
SILETZ ESTUARY
Sal.NON

NESTUGCA BAY
CEDAR DREEY
TRASHK

TILLARGOK BAY
NEHALEM ESTUARY
NAGELLE

NEMAH
HURFTULIFS EARLY
BUINALT

RUEETS

HOH

SOLEDUCK

ELWHA

HOOD CaNal
BEGCHUTES

GREEN RIVER
SAMIGH

BIG QUALTCUM
FUNTLERGE
AUENSAR
ROBERTSON CREEK
SaN JUAN
CAPILANG

FGD

CONTYNUED

0.00
0.00
0.00
1,00
1,00
0.%2%
1. 00
0.00
1.00
0. 00
1.00
.00
0.00
1 .nn
1.00
.00
.00
0.97
0,00
£.00
1.00
1.00
(1. 00
0.97
.00
1.00
0.00
0.00
0.400
0.00
500
.08

.00
0,00
.00
0.00
.00
‘:] L {l 1
(.00
0.00
Q.4
0.00
n.o0n

0.00

0.00
0.00
.00
.00
.00
0. 03
1. 00
0. 00
0.00
{00
.00
0, o5
.23
f.00
., 01
0.00
0.00
(1. G0
(W EIY
Q.00
0.00

0.00
0. 00
0n.0qo
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