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INTRODUCTION 

Stock identification has been a central problem in salmonid management 

and research for many years. Tagging studies have provided a weal th of 

information.concerning the biology of salmonids, e.g., life cycles, timing 

and routes of migration, and homing behavior. Tagging has also been 

extremely useful in providing catch statistics. However, tagging has some 

serious limitations in long term studies in which rapid retrieval of 

information on the stock composition of daily catches are required, such as 

high cost, slow information retrieval time, and the requirement of marking 

(tagging) fish each year. 

This study is concerned with a method of stock identification based on 

genetically controlled protein variation detected by starch gel 

electrophoresis coupled with histochemical staining (for details on the 

method see May 197 5). The potential usefulness of this kind of genetic 

var_;lation in fisheries research and management of salmonid stocks was 

recognized and developed .. inly through the efforts of F. M. Utter of 

National Marine Fisheries Service (NMFS) and. his associates over the la:st 

15 years (Allendorf and Utter 1979; Utter et �1. 1974; Utter et al' •. in 

press). 

The "Columbia River Stock Identification Study Cooperative Agreement" 

between the U.S. Fish and Wildlife Service (USFWS) and NMFS was started in 

1976 to survey and catalog genetic variation existing among chinook salmon 

and steelhead populations of the Columbia River and to develop a 

statistical method that uses biochemical genetic markers as the 

discriminating parameters for estimating the composition of mixed stock 

fisheries. The goal for fiscal 1979 was to complete the collection o"f 

baseline genetic data. This report includes both the 1979 data and all 

previously collected data.!/ 

l/ Includes steelhead data collected by Allendorf (1975). 



SURVEY OF GENETIC VARIATION 

Populations 

Samples from wild and hatchery populations of chinook salmon (Tables 

1-3) and steelhead (Tables 4-5).from throughout the Columbia River drainage 

were provided by USFWS for electrophoretic analysis. The tables give 

population name, brood year, and origin (i.e., hatchery or wild) of the 

sampled populations. Figures 1-3 and 4-5 show the geographical 

distribution of the populations of chinook salmon and steelhead, 

respectively. Map numbers given in Tables 1-5 correspond to those used in 

Figures 1-5 to indicate specific populations. 

Allele Frequencies 

Electrophoresis of 14 proteins representing 24 loci was performed on 

tissue extracts from whole fish samples. The proteins, number of 

associated loci, and abbreviations for the loci are listed in Table 6. 

Partial data for several newly surveyed genetic systems (9 proteins 

representing 16 loci) for steelhead are also included in this report (Table 

7). Genetic variation. was quantified by estimating the frequency of each 

allele at each locus for all the populations. 

Allele frequency estimates (arranged in ascending order) and· sample 

sizes (in terms of numbers of alleles observed) are listed by locus in the 

tables of Appendix A, B, C, D, and E. A locus was considered polymorphic 

if more than one allele occurred at a frequency greater than or equal to 

0.01 in at least one of the populations surveyed. Using this criterion, 10 

and 16 . polymorphic loci were identified for· chinook salmon and. steelhead 

among the loci routinely surveyed, i.e., those loci listed in Table 6. In 

addition, 7 polymorphic loci were identified for steelhead among the new 

genetic systems listed in Table 7. 
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Table 1.--Spring chinook salmon - populations sampled, brood years, and 
origins (hatchery or wild) 

Map 
numbers/ 

1 

2 
2 
3 

3 
4 
5 
6 
6 
7 
7 
8 
8 
9 

10 
10 
10 
11 
12 
12 
13 
13 
14 

15 
16 
17 
17 
27 

28 

29 
29 
29 

30 
31 
32 

33 

33 

Population 

Columbia River 
Cowlitz 
Deschutes 

Round Butte 
Round Butte 
Warm Springs 

Warm Springs 
Entiat 
John Day 
Kalama 
Kalama 
Klickitat 
Klickitat 
Lewis 
Lewis 
Met how-Twisp 
Wenatchee 

Leavenworth 
Leavenworth 
Leavenworth 
Nason & Chiwawa-Chikamin 
Dexter 
Dexter 
Eagle 
Eagle 
McKenzie 

Middle Fork 
North Santiam 
South Santiam 
South Santiam 

Wind River 

Yakima 
Snake River 

Clearwater - Middle Fork 
Clear Creek 
Clear Creek 
Clear Creek 

Grand· Ronde 
Mainstem 
Wallowa and Lostine 

Imnaha 
Salmon-Little Salmon 

Rapid River 

Rapid River 

a/ Refer to Figure 1. 

Brood 
yearb/ 

74/75, 78 

77 
77/78 
74/75, 76, 
75/76 
77/78 
78 
78 
.74/75, 76 
78 
74/75 
78 

76/77 
78 
78 

76, 76/77 
77 
78 
78 

74/75 
78 

74, 75 
77/78 
76, 78 

77/78 
76/77, 78 
74/75 

78 
70/71, 74/75, 
75, 76 
75, 75/76 

76 
77 

76/77 

78 
76/77 

78 

71, 74/75, 
76/77, 75/76 

75 

Origin 

Hatchery 

Hatchery 
Hatchery 
Wild 

Wild 
Wild 
Wild 
Hatchery 
Hatchery 
Hatchery 
Hatchery 
Hatchery 
Hatchery 
Wild 

Hatchery 
Hatchery 
Hatchery 
Wild 
Hatchery 
Hatchery 
Hatchery 
Hatchery 
Hatchery and 
wild 
Wild 
Hatchery 
Hatchery 
Hatchery 
Hatchery 

Wild 

Hatchery 
Hatchery 
Hatchery 

Wild 
Wild 
Wild 

Hatchery 

Hatchery 

b/ A slash between brood years indicates uncertainty as to which of the 
brood years the sample represents. 
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Table 2.--Summer run chinook salmon - populations sampled, brood years, and 
origins (hatchery or wild). 

Map Brood 
number.a/ Population year.bf Origin 

Columbia River. 

1 Deschutes - Round Butte 77 Hatchery 

2 Wells 74/75, 75, 78 Hatchery 

Snake River 

Salmon 

3 Fisher Creek 77 Wild 

4 Hell Roaring 77 Wild 

5 Pahsimeroi 76/77 Hatchery 

Salmon - Middle Creek 

6 Bear Valley 77 Wild 

7 Beaver Creek 77 Wild 

8 Capehorn 76/77 Wild 

9 Elk Creek 77 Wild 

10 Marsh Creek 77 Wild 

Salmon - South Fork 

11 Curtis Creek 77 Wild 

12 Headwaters 77 Wild 

13 Warm Lake area 77 Wild 

a/ Refer to Figure 2. 

b/ A slash between brood years indicates uncertainty as to which of the 
brood years the sample represents. 
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Table 3.--Fall Chinook salmon - populations sampled, brood years, and 
origins (hatchery or wild). 

Map Brood 
number.!/ Population year.bl Origin 

Columbia River 

1 Abernathy Creek 75, 77 Hatchery 

1 Abernathy Creek 78 Hatchery 

2 Big Creek 75, 78 Hatchery 

3 Bonneville 76, 78 Hatchery 

4 C.owlitz 76, 78 Hatchery 

5 Elokomin . 75 Hatchery 

5 Elokomin 78 Hatchery 

6 Grays 75, 78 Hatchery 

7 Ice Harbor 72/73/74, Wild 
73/ 74/75 

·8 Kalama 75, 76, 78 Hatchery 

9 Lewis (North Fork) 77 Wild 

9 Lewis (North Fork) 78 Wild 

10 Little White Salmon 75, 76 Hatchery 

11 McKenzie, Willamette 77 Wild 

12 Priest Rapids 77 Hatchery 

12 Priest Rapids 78 Hatchery 

12 Priest Rapids 78 Wild 

13 Spring Creek 75, 77 Hatchery 

13 Spring Creek 77 Hatchery 

13 Spring Creek 77 Hatchery 

14 Toutle 70, 75, Hatchery 
77' 78 

15 Washougal 74, 77 Hatchery 

16 Willard 77 Hatchery 

a/ Refer to Figure 3. 

b/ A slash between brood years indicates uncertainty as to which of the 
brood years the sample represents. 



Table 4.--Winter run steelhead - populations sampled, brood years, and 
origins (hatchery or wild). 

Map Brood 
number.a/ Population year.bl Origin 

Columbia River 

1 Big Creek 

2 Cowlitz River 

2 Cowlitz River 

2 Cowlitz River 

3 Elokomin-Beaver Creek 

4 Kalama 

Willamette 

5 

5 

6 

7 

7 

a/ Refer to Figure 4. 

Eagle Creek 

�agle Creek 

North Santiam 

Mainstem and 

Marion Forks 

Marion Forks 

Rock Creek 

75/ 76 Hatchery 

74 Hatchery 

71/ 72 Hatchery 

78 Hatchery 

77/78 Hatchery 

72-75 Wild 

74 Wild 

78 Wild 

76 and 78 Hatchery 
Wild 

74 Hatchery 

78 Hatchery 

b/ A slash between brood years indicates uncertainty as to which of the 
brood years the sample represents. 
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Table 5.--Summer run steelhead - populations sampled, brood year, origin 
(hatchery or wild). 

Map 
numbeel Population 

Columbia River 

1 Chelan 
Chelan 

2 Cowlitz 
2 Cowlitz 

Deschutes 

3 Round Butte 
3 Round Butte 
3 Round Butte 

Round Butte 
4 Round Butte 

5 Warm Springs 

6 John Day 

7 Kalama 

8 Umatilla 
Umatilla 

8 Umatilla 
8 Umatilla 
8 Umatilla 

Washougal 

9 Skamania 

10 Washougal 

11 Wells 
11 Wells 

Willamette 

12 South Santiam 
12 South Santiam 

13 Wind River 

a/ Refer to Figure 5. 

b/  A slash between brood years indicates 
brood years the sample represents. 
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Brood 
yearE./ Origin 

74, 76 Hatchery 
72 Hatchery 

71/ 72 Hatchery 
78 Hatchery 

78 Hatchery 
70/ 71 Hatchery 

77 Wild 
74 Hatchery 
74 Wild 

78 Wild 

78 Wild 

72-75 Wild 

76 Wild 
78 Wild 
78 Wild 
74 Wild 

74/ 75 Wild 

74, 7 7  / 78 Hatchery 

78 Wild 

72/ 73 Wild 
74, 76 Wild 

76 Hatchery 
78 Hatchery 

78 Wild 

uncertainty as to which of the 



Table 5.--Continued. ,,.. 
Map Brood 

number Population year Origin 

Snake River 

Clearwater River 

14 Dworshak 76, 77 Hatchery 

15 Selway 77 Wild 

Grand Ronde 

16 Mainstem 78 Wild 

17 Wallowa and Lostine 76 Wild 

Imnaha 

18 Gumboot Creek and mainstem 78 Wild 

19 Niagra Springs 77 Hatchery 
19 Niagra Springs 78 Hatchery 19'! 

Salmon-Little Salmon 

20 Mainstem, Boulder Creek & 
Hazard Creek 77 Wild 

21 Rapid River 77 Wild 

Salmon-Middle Fork 

22 Bear Valley and Elk Creek 77 Wild 

23 Marsh Creek 77 Wild 

Salmon 

24 Pahsimeroi and 70/71 Hatchery 
Hell Roaring and 77 and wild 

25 White Bird 77 Wild 

Salmon - South Fork 

26 Buckhorn Creek 77 Wild 

27 · Dollar Creek 77 Wild 

28 Headwaters Ill 77 Wild 
28 Headwaters 112 77 Wild 

29 Tucannon 76 Hatchery 
29 Tucannon 76/77 Hatchery 

Unknown 71/72 Hatchery 

8 
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Figure 1.--Sprinr. run chinook salmon nonulations sam�led. 
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Figure 2.--Sunnner run chinook salmon populations samnled. 
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Figure 3.--Fall run chinook salmon nonulations sampled. 
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Figure 4.--Hinter run steelhead populations sampled. 
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Figure 5.--Summer run steelhead ponulations sampled. 
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Table 6.--List of proteins and effective number of genetic loci surveyed. 

Protein 

Alcohol dehydrogenase 

Aspartate aminotranferase 

Creatine kinase 

Glycerol-3-phosphate dehydrogenase 

Isocitrate dehydrogenase 

Lactate dehydrogenase 

Malate dehydrogenase 

Peptidase (glycyl-leucine dipeptide) 

Peptidase (leucyl-glycyl-glycine tripeptide) 

Phosphoglucomutase 

6-Phosphogluconate dehydrogenase 

Phosphoglucose isomerase 

Phosphomannose isomerase 

Tetrazolium oxidase 

Ef fective!I 
number of 

loci 

1 

2 

2 

2 

1 

3 

2 

2 

1 

1 

1 

3 

1 

2 

Abbreviation 

ADH 

AAT 

CK 

AGP 

IDH 

LDH 

MDH 

GL 

LGG 

PGM 

6PG 

PG! 

PM! 

TO 

l/ For the purpose of this table, if the gene products of 2 loci 
governing the amino acid makeup of the same protein were electro
phoretically indistinguishable, they were counted as a single duplicated 
locus. 
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Table 7.--Newly surveyed genetic systems for steelhead for which partial 
data have been collected. 

Protein 

Adenosine deaminase 

Esterase 

Glycerol-3-phosphate dehydrogenase 

Glyoxalase 

Guanine deaminase 

Isocitrate dehydrogenase 

Lactate dehydrogenase 

Mal ic enzyme. 

Effective 
number of 

loci. 

1 

1 

2 

1 

1 

2 

2 

2 

Peptidase (Phenyl-alanyl-proline tripeptide) 3 

Phosphoglucomutase 

Sorbitol dehydrogenase 

Xanthine,dehydrogenase 

15 

1 

2 

1 

Abbreviation 

ADA 

EST 

AGP 

GLO 

GDA 

IDH 

LDH 

ME 

.PHAP. 

PGM 

SDH 

XDH 



Stability of Allele Frequencies 

Multiple· samples over years were collected and electrophoretically 

analyzed to determine whether or not there were genetic differences between 

years within populations. . Genetic homogeneity of samples taken from the 

same population is indicated in Tables 1-5 by multiple brood years 

(separated by commas) following the population name. Conversely, 

heterogeneity is indicated in the ·tables by entering the population name 

once for each genetically different subsample. For example, it was found 

that some populations showed genetic differences between sampling years 

(e.g., Lewis spring chinook salmon, Table l); whereas, other populations 

showed no allele frequency instability over multiple sampling years (e.g., 

Carson spring chinook salmon, Table 1). The instability of allele 

frequencies is interpreted as predominately a reflection of the dynamic 

shifts in structures that are occurring in many pop.ulations as a result of 

current· management practices involving transplantations, alterations of 

migrational processes, and consequent straying. At least as long as 

current management practices persist, these populations must be sampled 

yearly to update their genetic profiles if accurate mixed fishery estimates 

are to be obtained. 

DEVELOPMENT OF STATISTICAL METHOD 

Concept 

The flow diagral\l in Figure 6 illustrates our concept of mixed fishery 

analysis based on electrophoretically detected genetic variation. First, 

genotype frequencies are determined for all papulation units that could 

contribute to a specific fishery. These data are referred to as baseline 

16 
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data. Genotype frequencies are also obtained from a sample of the mixed 

fishery. The two sets of genotype frequencies are then used to obtain 

maximum likelihood estimates of the proportional contributions of the 

population units to the mixed fishery. 

Baseline 

Electrophoretic 

Data 

Mixed Fishery 

Electrophoretic 

Data 

Maximum 

Likelihood 

Analysis 

Estimates of 

contributions 

to mixed 

fishery 

Figure 6.�A concept of mixed fishery analysis. 

A model for the mixed fishery is defined by the equation. 

i • 1, 2 •• •••P genotypes 

J = 1, 2 •• ; •• n population units, 

where Yi/N is the proportion of the mixed fishery having the 1th 

genotype; Xij is the frequency of the ith genotype in the jth population 

unit contributing to the mixed fishery; and ej is the proportion of the 

mixed fishery derived from the jth population unit. The equation states 

that the proportion of the mixed fishery having the ith genotype is equal 

to the sum over population units of the product of the genotype frequency 

17 



and the proportion of fish in the mixed f ishery from each population unit. 

The X's are known from the sampling of all possible contributing population 

units, and the Y's are known from sampling the mixed fishery. Thus, only 

the proportional contribution of each population unit, 9 j, remaiins 

unknown, and this is the quantity to be estimated as described in · the 

following section. 

Method 

A statistical method was developed that uses naturally occurring 

genetic dif f erences among stocks to estimate the proportional stock 

composition of a mixed fishery. The method uses the EM algorithm (Dempsfer 

et al. 1977), 

* e 

to obtain some maximum likelihood (ML) estimates of the composition of a 

mixed fishery. Terms of the algorithm· are as defined in the previous 

section with the addition of ej , which is the estimated proportion of 

fish in the mixed fishery from the jth population. 

The estimates are obtained by the following stepwise procedure: 

( 1 )  8*j values are obtained through initially solving the equation 

by arbitrarily assigning equal values to ej. 

(2) A new set of 9*j is then obtained by substituting the 

previously obtained 9*j values for 0j - and again solving the equation. 

(3) Steps 1 and 2 are repeated until the successive values of e*j 

converge. 

18 



The formula used to calculate the variance (V) 

[f xij gj + xin fl .,..� �j)
] 2 

. 

of the ML estimate was: 

Vo. 
J =-L. 

Yi (X .. - X. )2 
1J in 

where all terms of this expression are defined as above. 

Baseline genotype frequencies (Xij) were considered fixed constants. 

Therefore, variances calculated with the formula given above do not 

include variation associated with the estimates of baseline genotype 

frequencies. To include this source of variation in the calculations would 

be too difficult and costly to be . practical. Rather, it is better to 

minimize this source of variation by using adequate sample sizes for 

estimating the baseline genotype frequencies. 

Evaluation 

Results of initial evaluation through simulation using genetic data 

collected during this study from steelhead populations were very 

encouraging. In this simulation only four genetic loci (out of 13 

polymorphic loci) were used to estimate the contribution of each of eight 

steelhead population units to a hypothetical mixed fishery that was defined 

to have the following composition: 

Population!/ 
unit Name 

1 
2 
3 
4 
5 
6 
7 
8 

Dworshak Hatchery 
Deschutes (R.B.) aatchery/Wells/Umatilla 
Deschutes (R.B.) wild 
Eagle Creek 
Willamette-Marion Fork 
Cowlitz/Kalama 
Washougal-Skamania Hatchery 
Chelan Hatchery 

Proportional 
contribution 

0.10 
o.os 
0.10 
o.so 
o.os 
0.10 
0.10 
o.oo 

From this fishery, samples of 100, 200, 500, and 1000 fish were randomly 

chosen with 10 replicates of each sample size. Estimates of the 

proportional composition were made from each of these samples using real 

];./ Since there were no significant genetic differences between Deschutes 
(R.B.) Hatchery, Wells, and Umatilla populations, they were considered as 
one population unit (Population Unit 2) for purpose of this simulation. 
The same was true for Cowlitz and Kalama populations (Population Unit 6). 

19 



baseline data. The mean and standard deviation (SD) of the estimated 

contribution of each population unit and its actual contribution to the 

arbitrarily defined mixed fishery are shown in Figure 7. The length of the 

vertical lines represents one SD around the means which are indicated by 

the mid-bars on the vertical· lines. The true values are shown as shaded 

circles. Plus or minus one SD included the true · values in every case 

except for Population Unit 3 for sample size of 100. The·magnitude of the 

SD decreases as the sample size increases. The variance of an estimate is. 

a function of sample size and degree of genetic differentiation among the 

population units. Therefore, the precision of an estimate can be increased 

by: (1) increasing the size of'the sample taken from the mixed fishery or 

(2) increasing the genetic differentiation among the population units. The 

latter can be accomplished by altering the existing genotype frequencies 

(often referred to as genetic marking) or increasing the. number of 

discriminating genetic loci. The variances of the estimates and' hence, 

the sample sizes required to obtain a particular level of ·precision will 

differ from one mixed fishery to another depending on the population units 

that could contribute to the fishery. 

Further testing was done to determine the effects of sample size and 

the number of genetic loci on the precision of the HL estimates. To. do 

this, variances were calculated for the two· cases that resulted from 

varying each of the two variables while holding the other constant. Sample 

sizes were varied from 100 to 1, 539 fish, and the number of loci was varied 

from one to seven. All of the loci were a.ssigned the same distribution of 

genotypes. 

20 
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Figure 7.--Simulation results using genetic data (steelhead) collected during this study (see text for 

explanation of graphics.) 



Tii.e results obtained are plot ted on a log x log coordinate system in 

Figure 8 .  Increasing sample size by a factor, f, reduces the standard 

deviation of the ML estimate by a factor of 1.<Jt. The ef fect of the 

number of loci used is more complicated and depends upon the distribution. 

of genotype frequencies among the populations considered . In general , 

increasing the number of loci is an ef fective way to reduce the variance or 

standard deviation (SD) as can be seen in the example shown in Figure 8 .  

Another test of the method was done to determine whether or not the 

genetic differences found among stocks were sufficiently discriminating to 

obtain reasonable levels of precision of the ML estimates as measured by 

their SD ' s .  Using a sample size of 1 , 000 fish, SD ' s were calculated for 

artificial mixed fishery estimates using genetic data collected during the 

study . The genetic data were limited to three . polym<;>rphic loci--TO, MDH-B, 

and . PMI.  This was done for the following hypothetical mixed stock 

fisheries: 

1) Spring/summer chinook salmon Zones 1-5 fishery . 

2) Fall chinook salmon Zones 1-5 fishery . 

Stocks having indistinguishable genetic profiles (based on the three 

loci used) were pooled and considered one population unit . Results are 

presented in Tables 8 and 9 .  

In general ,  these results were very encouraging especially since only 

3 of the 10 polymorphic loci were used . 

CONCLUSIONS AND RECOMMENDATIONS 

Wild and hatchery stocks of chinook salmon and steelhead from the 

Columbia River systems were surveyed for biochemical gene t ic. variation that 

could be used for estimating the composition of mixed stock fisheries . It 

22  
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FIGURE 8 .  Effect of varyi ng sompte size ond number of geinetic 
loc i on stondo rd deviation of estimate . 
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Table 8. --Columbia River spring / summer chinook salmon fishery (Zones 1-5)-preci sion of ML estimates 
as measured by their standard deviations using a hypothetical sample of 1 , 000 fish. 

Population Contribution 
unit Description to fishery 

1 Salmon R. -Hell Roaring Creek 
" -Fi shery Creek 
" -Pahsimeroi 

So. Fork Salmon R.- Headwaters 
" -Curtis Creek 

Middle Fork Salmon R.-Capehorn Creek 
" -Elk Creek O . 14 

2 

3 

4 

Rapid R. 
Wallowa Lostine 
Kooskia 

" -Bear Creek 
" -Marsh Creek 
" - Beaver Creek 

}fiddle Fork Clearwater R. 
Deschutes R. -Round Butte (Spri ng run)  

(Summer run) 
Klickitat 
h'i nd-Carson 

Wenatchee R. -Leavenworth 

Yakima 

Wells 

5 Willamette R.-Dexter 

6 

7 

8 

9 

Lewis R. 

Kalama R. 

Cowlitz R. 

" -McKenzie 
" -So. Santiam 

" -No. Santiam 

} } 

0. 02  

0. 0 2  

0. 02  

0. 40 

0. 1 0  

0. 1 0  

0. 1 0  

0. 1 0  

} 

Standard 
deviation 

0. 07 

0. 26 

0. 05 

0. 0 2  

0. 1 1  

0. 05 

0. 05 

0. 1 3  

0. 1 1  

) ) 
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Table 9 . --Columbia River fall chinook salmon f ishery (Zones 1 -5)-precision of ML estimates as 
measured by their standard d eviations using a hypothetical sample of 1 , 000 fish. 

Population 
unit Description 

1 Ice Harbor 

2 Priest Rapids 

3 Deschutes-Warm Springs 

4 Lewis 

s Willamette-McKenzie 

6 Kalama 
Cowlitz 
Toutle 
Abernathy 
Elokomin 
Grays 
Big Creek 
Willard 
Spring Creek 
Little White Salmon 
Bonneville 
Washougal 

Co ntribution Standard 
to fishery d eviation 

0. 1 0  0. 05 

0. 1 0  0. 04 

0. 10  o . os 

0. 1 0  0. 04 

0. 1 0  0. 03  

o . so o .os 



was found that : (1 )  Cons iderable genetic different iation suitable for this 

purpose existed among many of the stocks of both species. (2 ) Even better . .  

stock dif ferentiation would result if new genetic data were added to the 

data bank. (3) A method for obtaining ML estimates for the composition of 

mixed stocks fisheries using biochemical genetic data is usef ul for 

analyzing the composition of mixed stock fisheries. (4 ) Both the 

appropriateness of the method and the sampie size requirement for any 

specific mixed fishery problem will depend on: a)  which stocks may 

contribute to the fishery, (b ) what their genetic prof iles are, and c) 

which contributing stock(s) are of interest. (5) Both t he increase in 

sample size and number . of loci reduced the standard deviations of the 

estimates; however , an increase· in sample size yielded minimal gain beyond 

a certain point. Signi f icant gains in precision occurred with ·the addition 

of each highly polymorphic locus, which resulted in a reduced sample size 

requirement for a given level of precision. For example , in Figure 8 it 

can be seen that approximately the same level of precision may be obtained . 

using three loci with a sample size of · 765 or  seven loci with a sampl e  size 

of 200. ( 6) Annual estimates of . allele frequencies will be r equired . fot . 

some populations for reliable mixed fishery estimates because : of unstable 

frequencies due largely to transplantations and migrat ional modifications. 

Recommendations based on this study include the following: 

1. The method should be put to use in addressing Columbia/ Snake .River 

management problems ; e. g. , ( a) regula tion of gill net fisheries , (b) 

inves tigation of population structures as they relate· to definition and 

protection of anadromous stocks under ESA, and (c) evaluation of success or 

failure of stock transplantat ions or introductions. 
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2 .  At the same time, monitoring allele frequencies in populations 

having unstable allele frequencies and developing and adding new systems to 

the baseline genetic data should be continued . 

3 .  Transplantations should be made only on a controlled and 

coordinated basis to assure that the genetic consequences, especially as 

they relate to the use of this method, have been given due consideration . 

4 .  Consideration should be given to using this method in conjunction 

with other traditional methods of stock identification . 

5 .  Consideration should be given to breeding programs to modify 

allele frequencies in certain populations to increase discriminating 

capabilities of this method of stock identification . 

6 .  Baseline genetic data must be collected for coastal stocks to 

evaluate the potential of this · method for estimating proportional 

contribution of Columbia/Snake River stocks in Pacific Ocean fisheries . 
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APPENDIX A 

SPRING CHINOOK SALMON ALLELE FREQUENCIES 

-



POPULAT I ON 

KL I CK I T  75  
t<L I C K I T  7 8  
LEW I S  7 8  
WARM . SP 7 6  
WELLS  75  
L E A V E N W  7 8  
COWL T Z  78  
GRAN  RON  2 
COWL T Z  75  
T W I S F• 
EAGLE  78  
GRAN  R O N  1 

RAP I D  R 7 6  
L E AVENW 77  
KOOSK I A  76  
RAP I D  R 78  
CARSON  7 8  

· CARSON  78  
MCKENZ I E 79  
KOOSK I A  77  
EAGLE  75  
I PIN A HA 1 
KALAMA  78  
JOHN  DAY  
K A L A M A  7 6  
E N T I AT 2  
D E X T E R  7 8  
WEN A T CH E E  

,41\ SO  SANT  75  
MCKE N W I L D 
L O W  G R A N I T  
NO SANT  7 8  
YAK I M A  
S O  SANT  7 8  
MCKEN Z I E 7 6  
L E A V E N W  7 6  

T AB L E  Al • 

SAMPLE 
S I Z E  

1 0 0 
4 0 0  
4 0 0  
5 0 4  

4 8 8  
200  
3 6 0  
1 68 
5 3 6  
1 9 6 
3 4 8  
1 68 
3 1 6  
1 72 
1 9 6 
1 60 
696  
1 56 
3 9 2  
1 80 
4 8 0  
1 88 
3 4 8  
1 88 
4 7 6  
1 9 2 
3 4 4  
4 0 0  
3 2 0  
2 0 0  

8 0  
1 6 0 
9 2 4  
3 8 4  
5 8 0  
1 6 8 

1 

0 . 99 
1 . 00 
1 . 0 0 
1 . 00 
1 . 00  
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 00 
1 . 00 
1 . 0 0  
1 . 00 
1 . 00 
1 . 00 
1 . 0 0  
1 . 00 
1 . 0 0 
1 . 00 
1 . 00 
1 . 0 0 
1 . 0 0 
1 . 00 
1 . 0 0  
1 . 0 0 
1 . 00 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 0 0 
1 . 00 
1 -. 00 

L O CUS : A A T - 1 , 2  

A LLELE  FREQUENC I ES 
2 3 4 5 6 

0 . 0 1 o . oo o . oo 0 . 00 o . oo 
0 . 00 o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo 0 . 0 0 o . oo 0 . 00 
o . oo o . oo o . oo o . oo o . o o 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o � oo o . oo o . oo 
o . oo o . oo 0 . 00 o . oo 0 . 00 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 0 . 00 
o . oo o . oo o . oo  o . oo o . o o 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo 0 . 0 0 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 0 0 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
0 . 00 o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 



T ABL E  A2 . L OCUS : A AT - 3  

SAMPLE  ALLELE FREQUENC I ES 
POf'ULAT I ON S I Z E  1 2 3 4 5 6 

M F  C LEARWA 1 6 4  0 . 99 o . oo 0 . 0 1 o . oo o . oo o . oo 
CARSON  78  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 

l<ALAl"lA 76  320  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
WARM SP 7 6  300  1 . 00  o . oo o . oo 0 . 00 o . oo o . oo 
L EW I S  7 8  1 88 1 . 00 o . oo o . oo o . oo o . oo o . oo 

ENT I AT 2  86  1 . 00 o . oo o . oo o . oo o . oo o . oo 
MCl<EN Z I E 7 6  1 9 4 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KOOS K I A  77 1 92  1 . 00 o . oo o . oo o . oo o . oo o . oo 

COWLT Z  78  1 88 1 . 00 o . oo o . oo o . oo o . oo o . oo 
WARM SP  78  200  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
LEW I S  7 7  9 2  1 . 00 o . oo o . oo o . oo o . oo o . oo 
H INAHA  2 36 1 . 00 o . oo o . oo o . oo o . oo o . oo 
NO SANT  78  · 1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
H INAHA 1 1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 

WELLS  7 5  356 1 . 00  o . oo o . o o o . oo o . oo o . oo 
RAP I D  R 78  1 7 6  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
l<ALAf'IA 78  200 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KL I CK I T  7 8  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 

COWLTZ  7 5  26S. 1 . 00  o . oo o . oo o . oo o . oo o . oo 
GRAN RON  2 1 32 1 . 00 o . oo o . oo o . oo o . oo o . oo 
l"lCl<ENZ I E 7 9  1 70 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
WEN A T CHEE  82  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RD . BUT  7 7  1 0 0  1 . 00 o . oo o . oo  o . oo 0 . 00 o . oo 
T W I SF' 36 1 . 00 o . oo o . oo o . oo o . oo o . oo 
SO  SANT  7 8  2 0 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
L E A V E NW 7 7  80  1 . 00 o . oo o . oo o . oo o . oo o . oo 
LOW  GRAN I T  1 80 1 . 00 o . oo o . oo o . oo o . oo o . oo 
RO BUT 7 8 1 96 1 . 00 o . oo o . oo o . oo o . oo o . oo 
MCKEN W I LD 92  1 . 00 o . oo o . oo o . oo o . oo o . oo 
JOHN DAY 1 60 1 . 00 o . oo o . oo o . oo o . oo o . oo 
EAGLE 75  240  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
EAGL E 78  1 62 1 . 00 o . oo o . oo o . oo o . oo o . oo 
MFS BEAVER  52  1 . 00 o . oo o . oo o . oo o . oo o . oo 
DEX'r ER  78  1 96 1 . 00 o . oo o . oo o . oo o . oo o . oo 
DEXTER 75  278  1 . 00 o . oo o . oo o . oo o . oo o . oo 
CARSON 78 1 74 1 . 00 o . oo o . oo o . oo o . oo o . oo 
SO SANT 7 5  80  1 . 00 o . oo o . oo o . oo o . oo o . oo 
YAK I MA 4 0 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  7 6  200  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
RAP I D  R 7 6  430  1 . 00 o . oo o . oo o . oo o . oo o . oo 



T A B L E  A3 . L O C U S : ADH  

S A M P L E  AL L E L E  F R E Q U E N C I E S  
F' O P U L A T I ON S I Z E  1 2 3 4 5 6 

L E W I S  77  1 0 0 0 . 83 0 . 1 7 o . oo o . oo o . oo o . oo 
COWL T Z  7 8  2 0 0  0 . 92 0 . 0 9 o . o o o . oo o . o o o . oo 
,J O H N  D A Y  1 62 0 . 93 0 . 0 0 0 . 0 7 o . oo 0 . 00 0 . 00 
C O W L T Z 75 1 4 2 0 . 94 0 . 0 6 0 . 00 o . oo o . oo 0 . 00 
MF  W I L L AME  7 4  0 . 9 6 0 . 0 4 o . oo 0 . 00 o . oo o . oo 
W A L L O W A  30  0 . 97 o . oo 0 . 03 o . oo o . oo o . oo 
T W I SP 1 5 2 0 . 9 7 o . o o  0 . 03 o . oo o . oo 0 . 00 
K O O S K I A  7 6  1 8 8 0 . 9 7 0 . 0 3 0 . 0 0 o . oo o . o o 0 . 00 
W E N A T C H E E  i. 9 4  0 . 9 7 o . oo 0 . 0 3 0 . 00 o . oo 0 . 0 0 
l'\ C K E N Z I E 79  200  0 . 98 0 . 0 3 o . oo o . o o 0 . 0 0 0 . 0 0 
M C K E N  W I L D 1 9 4 0 . 9 8 0 . 0 2 0 . 00 o . oo o . o o o . oo 
L E A VE N W  77  1 0 0 0 . 98 0 . 0 2 0 . 0 0 0 . 00 0 . 0 0 0 . 00 
RD  e.uT  7 8  200  0 . 99 0 . 0 0 0 . 0 2 0 . 00 0 . 00 0 . 0 0 
ENT I A T 2  1 8 0 0 . 9 9 0 . 0 0 0 . 0 1 o . oo o . oo 0 . 00 
CARSON  78  9 4  0 . 99 o . oo 0 . 0 1 o . oo 0 . 00 0 . 0 0 
•<A LAPIA  76  1 0 0 0 . 99 0 . 0 1  o . oo 0 . 00 0 . 00 0 . 0 0 
KL I CK I T  7 8  2 0 0  0 . 99 0 . 0 1  0 . 0 0 0 . 00 o . oo o . oo 
E A G L E  78  200  0 . 99 0 . 0 1 0 . 0 0 o . oo o . oo 0 . 00 
D E X T E R  7 8  2 0 0  0 . 9 9 0 . 0 1 0 . 0 0 o . oo o . oo o . oo 
WELLS  75  1 6 2 0 . 9 9 0 . 0 1 0 . 00 o . oo 0 . 0 0 0 . 00 
K A L AMA  7 8  1 9 8 1 . 00 0 . 0 1 o . oo o . oo o . oo 0 . 00 
L E W I S  7 8  1 92 1 . 0 0  0 . 0 1 o . oo o . oo o . oo o . o o 
SO S A N T  78  1 96 1 . 00 0 . 0 1  o . oo 0 . 00 o . oo o . oo 
RAP I D  R 78  2 0 0  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
Pl F S e.EAVER  7 8  1 . 0 0 0 . 00 o . oo o . oo 0 . 00 0 . 00 
L E A V E N W  7 8  2 0 0  1 . 00 o . oo 0 . 00 o . o o o . o o 0 . 00 
P\ F  C L E A R W A  1 9 2 1 . 00 0 . 00 o . oo o . oo o . o o o . oo 
•r n os •< r A  77  200  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
RAP I D  R 76  2 1 0  1 . 00 o . oo 0 . 0 0 0 . 00 o . oo o . oo 
W A R M  S f' 7 8  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
NO  S A N T  7 8  1 9 8  1 . 00 0 . 00 0 . 0 0 0 . 00 o . oo 0 . 0 0 
GR A N  R O N  1 8 4  1 . 0 0  0 . 00 0 . 00 o . oo o . oo 0 . 00 
CARSON  78  86  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
GRAN  RON  2 1 3 2 1 . 00 o . oo o . oo o . oo o . oo 0 . 0 0 
EAGLE  75  1 00 1 . 0 0 o . oo o . o o 0 . 00 o . oo o . oo 
I M NAHA  1 8 6  1 . 00 o . oo 0 . 00 0 . 0 0 o . oo o . oo 
RD  e,UT  77  1 0 0 1 . 0 0 o . oo o . oo o . oo 0 . 00 0 . 00 
I M NAHA  2 1 40 1 . 00 o . o o o . oo 0 . 00 o . oo 0 . 00 
L E A V E N W  7 6  1 8 4 1 .  00  o . oo o . oo o . oo 0 . 00 o . oo 
NO SANT  7 6  8 4  1 . 0 0  0 . 0 0 o . oo o . o o o . oo 0 . 00 



TABLE  A4 . LOCUS : AGF'- 1 

SAMPLE  ALL E LE F REQUENC I E S 
POPULAT I ON S I ZE 1 2 3 4 5 6 

LOW  GRAN I T  562  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
WARf't S P  7 6  328 1 . 00 o . oo o . oo o . o o o . oo 0 . 00 
KOOSK I A  76 1 98 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
WALLOWA  2 6  1 . 00 o . oo o . oo o . oo o . oo o . oo 
YAK I MA 1 20 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
GRAN  RON  1 8 4  1 . 0 0 o . oo 0 . 00 0 . 00 o . oo o . oo 
MCKEN  W I LD 1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  7 7  1 0 0  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
COWLT Z  75  1 00 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
MF  C LEARWA  1 9 8  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RAP I D  R 76  4 00  1 . 0 0  o . oo o . oo o . o o 0 . 00 o . oo 
KALAP\A 76  1 60 1 . 00 o . oo o . oo 0 . 00 o . oo 0 . 00 
NO  SANT  76 90 1 . 00 o . oo o . oo o . oo o . oo o . oo 
MFS  BEAVER 7 6  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
MCKENZ I E 76 292  1 . 00 o . oo o . oo o . oo o . oo o . oo 
LEW I S  77  1 00 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
LEAVENW  76 1 8 4 1 . 00 o . oo 0 . 00 0 . 00 o . oo 0 . 00 
CARSON  78  362  1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
D EXTER  75  278  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
WELLS  75  352  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RD BUT 77  1 00 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
EAGLE  75  1 88 1 . 00 o . oo 0 . 00 0 . 00 0 . 00 0 . 00 

. . . 

TABLE  AS . L OCUS : AG F' - 2 

SAMPLE  AL L E LE  F REQUENC I E S  
POPUL A T I ON S I Z E 1 2 3 4 5 6 

COWLTZ  75  1 00 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
WARf't SP  76  328  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  76 1 98 1 . 0 0  o . oo 0 . 00 o . oo o . oo o . oo 
WALLOWA  26  1 . 00 o . oo o . oo o . oo o . oo o . oo 
YAKI MA  1 20 1 . 00 o . oo o . oo o . oo o . oo o . oo 
GRAN RON  1 84  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
MCKEN  W I LD 1 00 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
KOOSK I A  7 7  1 00 1 . 0 0  o . oo o . oo o . oo o . oo 0 . 00 
KALAMA  76  1 60 1 . 00 o . oo o . oo o . oo o . oo o . o o  
MF  CLEARWA  1 98 1 . 00 o . oo 0 . 00 0 . 00 o . oo o . oo 
RAP I D  R 76  400  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
MF S BEAVER  7 6 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
NO SANT  7 6  9 0  1 . 00 o . oo o . oo o . oo o . oo o . o o 
LOW  GRAN I T  562  1 . 00 o . oo o . oo o . oo o . oo o . oo 
l"\CKENZ I E7 6  2 9 2  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
L E W I S  77  1 00 1 . 00 o . oo o . oo 0 . 00 0 . 00 o . oo 
LEAVENW 76  1 84 1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
CARSON  78  362  1 . 00 o . oo o . oo o . oo o . oo o . oo 
DEXTER  7 5  2 78  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WELLS 75  352  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RD  e,UT  77 1 00 1 . 00 0 . 00 o . oo o . oo o . oo 0 . 00 
E AGLE  7 5  1 88 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 



T ABLE  A6 . LOCUS : CK- 1 

SAMPLE  ALLELE  FREQUENC I ES 
POPULAT I ON S I Z E 1 2 3 4 5 6 

WELLS  75  358  1 . 00 o . oo o . oo o . oo o . oo o . oo 
IJARPl SP 7 6  394  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  7 6  258  1 . 00 0 . 00 o . oo 0 . 0 0 o . oo o . oo 
WALL OWA 3 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
f'IFS  BEAVER  8 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 
f'IF C L E A R W A  1 94 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
RO  B U T  7 7  1 00 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
LEW I S  77  54  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
NO  S A N T 76  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
COWL T Z  .75 2 6 8  1 . 0 0 o . oo o . oo 0 . 00 o . oo o . oo 
D E X T E R  75  2 7.B 1 . 00 o . oo 0 . 0 0 o . oo o . oo o . oo 
KL I CK I T  7 5  2 2 6  1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
LEAVENW  7 6  1 8 4 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KAL AfllA 76  4 0 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
RAP I D  R 76  430  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
CARSON 78 4 0 4  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
EAGLE 75  340  1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
LOW GRAN I T  3 4 8  1 . 00 o . oo o . oo o . oo o . oo o . oo 
PICKENZ I E 7 6  1 90 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 

la!\ 

T A e, L E  A7 . LOCUS : CK- 2 

SAPIPLE  ALLELE  FREQUENC IES  
POPULAT I ON S I Z E l 2 3 4 5 6 

WEL L S  7 5  358 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
WARM  SF' 76  394  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  7 6  258 1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
WAL L OWA  3 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
PlFS  BEAVER 8 4  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
P\F C L EARWA  1 9 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RD BUT  7 7  1 0 0 1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 

LE W I S  77  5 4  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
NO  SANT  76  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
COWL T Z  75  268  1 . 00 o . oo o . oo o . oo o . oo o . oo 
DEXTER  75  2 7 8  1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
KL I CK I T  75  226  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
LEAVENW  76  1 8 4 1 . 0 0 0 . 0 0 o . oo 0 . 00 o . oo 0 . 00 
K A L A P\ A  7 6  4 0 0  1 . 0 0 o . oo o . oo 0 . 00 o . oo o . oo 
R A P I D  R 7 6  4 3 0  1 . 0 0 0 . 00 o . oo o . oo o . oo  0 . 00 
CARSON  7 8  4 0 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 
EAGLE  75  3 4 0  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
LOW  GRAN I T  3 4 8  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
f'ICKEN Z I E 76  1 9 0  1 . 0 0 o . oo o . oo o . oo  o . oo o . oo 



TABLE  A8 . LOCUS i GL- 1  

SAMPLE  AL L E LE F R E QUENC I E S  
POPU L A T I ON S I ZE 1 2 3 4 5 6 

LEW I S  77  98  0 . 82 0 . 1 8  o . oo o . oo o . oo o . oo 
COWL T Z  7 5  1 3 4 0 . 95 0 . 05 o . oo o . oo o . oo o . oo 
RD BUT  78  200  0 . 96 o . os o . oo o . oo o . oo o . oo 
KL I Cl< I T  78 1 90 0 . 96 0 . 0 4 o . oo o . oo o . oo 0 . 00 
LEAVENW 77  1 00 0 . 97 o . oo o . oo 0 . 03 0 . 00 o . oo 
WELLS  75 84  0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
KOOSK I A  76  200  0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
JOHN DAY  1 68 0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
ENT I AT 2  1 7 4 0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
LEW I S  7 8 1 96 0 . 99 0 . 02 o . oo o . oo o . oo o . oo 
YAl< I PIA 4 4 0  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
WARM  SP  76  336 0 . 99 0 . 0 1 o . oo o . oo o . oo 0 . 00 
CARSON 78  260 0 . 9 9 o . oo o . oo 0 . 0 1 o . oo o . oo 
WARM SP  78  200  0 . 99 0 . 0 1 o . oo o . oo o . oo 0 . 00 
COWL T Z  7 8  1 9 2 0 . 99 0 . 0 1 o . oo o . oo o . oo 0 . 00 
KOOSK I A  77  200  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
RD BUT  7 7  1 00 0 . 99 o . oo o . oo 0 . 0 1 o . oo o . oo 
L EAVENW  78 200  0 . 99 o . oo o . oo 0 . 0 1 o . oo o . oo 
NO  SANT  7 8  1 98 0 . 9 9 0 . 0 1 0 . 0 1 o . oo o . oo o . oo 
KALAMA 76  1 0 0  0 . 99 0 . 0 1 o . oo o . oo o . oo 0 . 00 
WENA TCHEE  1 6 6  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
KALAf'IA  78 200 1 . 00 0 . 0 1 o . oo o . oo o . oo o . oo 
U 'I NAHA  1 8 8  1 . 0 0 o . oo o . oo o . oo 0 . 00 o . oo 
NO  SANT  76  1 00 1 . 0 0 0 . 00 o . oo o . oo o . oo o . oo 
CARSON 78  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
MCKENZ I E 79 1 96 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
WAL L OWA 3 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
f'IFS  BEAVER 84 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
T W I SF' 1 56 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
M F  CLEARWA  1 98 1 . 00 o . oo o . oo o . oo o . oo o . oo 
RAP I D  R 78  200  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
MCl<ENZ I E 76 1 86 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
GRAN RON  1 8 4  1 . 00  o . oo o . oo o . oo o . oo o . oo 
DEXTER  7 8  1 96 1 . 00 o . oo o . oo o . oo o . oo o . oo 
GRAN RON  2 1 24 1 . 00 o . oo o . oo o . oo o . oo o . oo 
LOW  GRAN I T  562 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
I f'\NAHA 2 1 26 1 . 00 o . oo o . oo o . oo o . oo o . oo 
PICKEN W I LD 1 9 4 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
LEAVENW  76 1 84 1 . 00 o . oo o . oo o . oo o . oo o . oo 
EAGLE 78 1 98 1 . 00 0 . 00 o . oo o . oo o . oo 0 . 00 
RAP I D  R 76 430 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
PlF W I LLAME 7 4  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
EAGL E 75 1 0 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
SO SANT  78 200  1 . 00 o . oo o . oo o . oo o . oo o . oo 



T A B L E  A9 . L O C U S : G L- 2 

SAPIF' L E  AL L E LE F R E Q U E N C I E S 
F'O F' U LAT I ON S I ZE 1 2 3 4 5 6 

T W I S F' 1 5 6  1 . 00 o . oo o . oo o . oo o . oo o . oo 
M C K E N Z I E 7 9  2 0 0  1 . 00 0 . 0 0 o . oo 0 . 00 o . oo 0 . 00 
W A L L O W A  30  1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
M F S  BEAVER  82  1 . 00 o . o o o . o o 0 . 0 0 o . oo o . o o 
CARSON  78  1 00 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
CO W L T Z  7 8  2 0 0  1 . 00  o . oo o . o o o . oo o . oo o . oo 
R A F' I D  R 7 8  2 0 0  1 . 00  o . oo o . oo o . oo o . o o o . o o 
YAK I MA 40  1 . 00 o . oo o . oo o . o o o . oo o . oo 
L E A V E N W  77 1 00 1. 00 o . oo o . oo 0 . 00 o . oo o . oo 
MF W I L L A M E  7 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  7 7  2 0 0  1 . 0 0  o . oo o . o o o . oo o . oo o . oo 
L O W  GRAN I T  1 4 0 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
J O H N  DAY  1 70 1 . 00 o . oo o . o o o . o o o . oo o . oo 
KALAMA  78  2 0 0  1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
I MNAHA  2 1 26 1 . 00 o . o o o . oo o . oo o . oo o . oo 
M C K E N Z I E 76  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
W E N A T C H E E  1 66 1 . 00 o . o o o . o o o . o o o . oo o . oo 
L E W I S  7 8  200  1 . 00 o . oo o . oo 0 � 00 o . oo o . oo 
BRAN  R O N  2 1 3 2 1 . 00 o . oo o . o o 0 . 0 0 o . o o o . oo 
K A L A M A  76  1 00 1 . 00 0 . 00 o . o o o . oo o . oo 0 . 00 
KL I CK I T  78 200 1 . 00 o . oo o . oo 0 . 0 0 o . oo o . oo 
SO  SANT  78  200  1 . 00 0 . 0 0 0 . 00 o . oo o . oo 0 . 00 
I MNAHA  1 8 8  1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
N O  SANT  76  1 00 1 . 00 o . oo o . oo o . oo o . o o o . oo 
LE A V E N W  7 8  200  1 . 00 o . o o 0 . 0 0 0 . 00 0 . 00 o . oo 
MCKEN  W I L D 1 98 1 . 00 o . oo o . oo o . oo o . oo o . oo 
G R A N  R O N  1 84  1 . 00 o . oo o . oo 0 . 00 0 . 00 o . o o 
C A R S O N  7 8  2 6 0  1 . 00 o . oo o . oo 0 . 0 0 o . oo o . o o 
RD  B U T  78  200  1 . 00 o . oo o . oo 0 . 00 o . oo 0 . 00 
D E X T E R  78  2 0 0  1 . 00 o . o o o . oo o . oo o . oo o . oo 
E N T I AT 2  1 8 0 1 . 0 0 o . oo o . oo o . oo o . o o o . o o 
L E AVENW  76  1 00 1 . 00 o . oo o . oo o . o o 0 � 00 0 . 00 
W A R M  S F' 78  200  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
E A G L E  7 8  200  1 . 00 o . oo 0 . 0 0 o . oo o . oo o . o o 
E A G L E  75  1 00 1 . 0 0  o . oo o . oo o . o o  o . oo o . oo 
NO  SANT  78  1 9 8 1 . 00 o . o o  o . oo o . oo o . o o o . oo 



TABLE AlO . LOCUS : I DH 

SAMPLE ALLELE FREQUENC I ES 
POPULAT I ON S I Z E  1 2 3 4 5 6 

RD  BUT  7 7  1 96 0 . 60 0 . 24 0 . 1 6 o . oo o . oo o . oo 
ENT I AT 2  3 2 0  0 . 82 o . oo 0 . 1 8  o . oo o . oo o . oo 
WENATCHEE 340  0 . 82 o . oo 0 . 1 8 o . oo o . oo o . oo 
T W I SP  288  0 . 85 o . oo 0 . 1 5  o . oo o . oo 0 . 00 
LEAVENW  7 7  1 92 0 . 86 0 . 02 0 . 1 2 o . oo o . oo o . oo 
SO SANT  78  388  0 . 86 0 . 1 4 o . oo o . oo o . oo o . oo 
CARSON  78  1 8 4  0 . 86 o . oo 0 . 1 4 o . oo o . oo o . oo 
DEXT ER 78  372  0 . 87 0 . 1 3  o . oo o . oo o . oo o . oo 
EAGLE 7 5  560  0 . 8 7 o . oe o . oo 0 . 05 o . oo 0 . 00 
WARfl\ SP 7 8  392  0 . 88 o . oo 0 . 1 2 o . oo o . oo o . oo 
YAK I PIA 252  0 . 88 0 . 0 1 0 . 1 1  o . oo o . oo o . oo 
MCKE NZ I E 7 9  4 0 0  0 . 89 0 . 1 1  0 . 0 1 o . oo o . oo o . oo 
MF W I L LAf'IE 1 1 6 0 . 89 0 . 1 1  o . oo o . oo o . oo o . oo 
KOOSK I A  76  364  0 . 89 o . oo 0 . 1 1  o . oo o . oo o . oo 
KALAl'IA 76 348  0 . 89 0 . 1 1  o . oo o . oo o . oo o . oo 
LEAVENW  7 8  3 1 6  0 . 90 o . oo 0 . 1 0 o . oo o . oo o . oo 
JOHN DAY  3 2 4  0 . 90 0 . 0 1  0 . 09 0 . 00 o . oo o . oo 
LEW I S  78  380  0 . 9 1 o . oo 0 . 09 o . oo o . oo o . oo � 
KL I CK I T  78 364  0 . 9 1 0 . 0 1 0 . 00 o . oo . o . oo o . oo 
LEAVENW 76  336  0 . 9 1 o . oo 0 . 08 o . oo o . oo o . oo 
WALLOWA 60 0 . 92 o . oo 0 . 08 0 . 00 o . oo o . oo 
H INAHA  1 1 84 0 . 92 o . oo 0 . 00 o . oo o . oo o . oo 
CARSON 78  1 72 0 . 92 o . oo 0 . 00 o . oo o . oo o . oo 
EAGL E 78  372 0 . 93 0 . 05 0 . 02 o . oo o . oo o . oo 
f'ICt<EN  W I LD 376  0 . 93 0 . 0 7 o . oo 0 . 00 o . oo o . oo 
RD BUT  7Ef 

----- · ·- --

372  0 . 93 0 . 0 1 0 . 06 o . oo o . oo o . oo 
RAPID R 76 1 96 0 . 93 o . oo 0 . 07 o . oo o . oo o . oo 
l l'INAHA 2 272  0 . 93 o . oo 0 . 07 o . oo o . oo o . oo 
KOOSK I A  7 7  3 60  0 . 94 o . oo 0 . 06 o . oo o . oo o . oo 
KAL APIA 7 8  3 2 0  0 . 94 0 . 03 0 . 03 o . oo o . oo o . oo 
WELLS 7 5  336 0 . 94 0 . 06 o . oo o . oo o . oo o . oo 
PIF S BEAVER  1 56 0 . 94 0 . ()0 0 . 06 o . oo o . oo o . oo 
LEW I S  7 7  1 96 0 . 9 4 0 . 0 4  0 . 02 o . oo o . oo 0 . 00 
COWL TZ  7 8  36.8 0 . 95 0 . 03 0 . 03 o . oo o . oo o . oo 
COWL T Z  75  264  0 . 95 0 . 02 0 . 03 o . oo o . oo o . oo 
fl\F CLEARWA  1 7 6  0 . 96 o . oo 0 . 04 o . oo o . oo o . oo 
RAP I D  R 7 8  388  0 . 96 o . oo 0 . 04 o . oo o . oo o . oo 
GRAN RON  1 1 68 0 . 97 o . oo 0 . 03 o . oo o . oo o . oo 
DEXTER  75  320 0 . 98 0 . 02 0 . 0 1  o . oo  o . oo o . oo 
NO  SANT  78  396  0 . 9 8 0 . 03 o . oo o . oo o . oo o . oo 
GRAN RON  2 220  0 . 98 o . oo 0 . 02 o . oo o . oo o . oo 



POPULAT I ON 

LE AVENW  78  
PlF W I LLAfllE  
WARfll SP 76 
COWLTZ  75 
EAGLE 78 
COWLTZ  78 
RAP I D  R 78  
YAK U I A  
T W I SP 
L EW I S  78  
WALLOWA  
KALAl"lA 76  
JOHN  DAY . 
KOOSK I A  7 6  
I PI NAHA 1 
RAP I D  R 76 
LEAVENW  77 
SO SANT  78  
KOOSK I A  77 
PlFS  BEAVER 
CARSON  78  
KALA"1A 78 
GRAN RON  2 
NO SANT  76 
WENATCHEE  
ACKENZ I E 79  
I PINAHA  2 
LOW  GRAN I T  · ----- ····· · 
KL I CK I T  7 8  
PI F  CLEARWA  
GRAN  R ON  1 
MCKENZ I E 76  
ENT I AT2  
DE XTER  78  
RD  BUT  78  
LEW I S  77  
WARPI  SP 7 8  
f'ICKEN  W I LD 
L EAVENW  76  
NO  SANT  7 8  
CARSON  78  
DEXTER  75  
WELLS  75  
RD  BUT  77  
EAGLE  75 

TABLE  Al l . 

SAPIPLE  
S I ZE 

1 00 
3 7  

1 68 
50  

1 00 
1 00 
100 

6 4  
75 

1 00 
1 5  
90 
8 5  

1 38 
4 4  

200 
50 

1 00 
1 00 

4 1  
50  

1 00 
66  
5 0  
8 5  
99  
65  

2 76  
1 00 
99  

· 4 2 
1 4 6 

95  
1 00 
1 00 

50  
1 00 
9 4  
9 2  
9 9  

1 03 
1 39 
1 22 
50  

1 00 

1 

1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 0 0  
1 . 00 
1 . 00 
1 . 00  
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 0 0  
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 
1 . 00 
1 . 00 
1 . 00 
1 . 00  
1 . 00 
1 . 00 
1 . 00  
1 . 00 
1 . ·0 0  
1 . 00 
1 . 0 0 
1 . 00 
1 . 0 0 

LOCUS : L OH-3  

ALLELE  F REQUENC I E S  
2 3 4 5 6 

o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o .: oo 0 � 0 0 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo · 0 . 00 o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo . o . o o o . oo 
o . oo o . oo o . oo 
o . oo 0 . 0 0 o . oo 
o . oo o . oo o . oo 
0 . 00 o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o .. o o  _ _  (? __ ._o_o __ o_. _o_o 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
0 . 00 o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo 0 . 00 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 
o . oo o . oo o . oo 

o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo  o . oo 
o . oo 0 . 00 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . o o- -- 0 . 00 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
0 . 00 o . oo 
o . o o o . oo 
o . oo o . oo 



TABLE  Al2 . LOCUS ; LDH-4  

SAMPLE  ALLE L E  F REQUENC I E S  
POPULA T I ON S I ZE 1 2 3 4 5 6 

RAP I D  R 78  200  0 . 9 4 0 . 06 o . oo o . oo 0 . 00 o . oo 
LEAVENW 7 7  1 00 0 . 97 O . OJ o . oo o . oo o . oo o . oo 

LEAVENW  78  200  0 . 98  0 . 02 o . oo o . oo o . oo o . oo 

LOW  GRAN I T  552  0 . 98 o . oo 0 . 02 o . oo o . oo 0 . 00 
f\F S BEAVER  84  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 

LEAVENW 76 1 8 4  0 . 9 9 0 . 0 1  o . oo o . oo o . oo o . oo 
KOOSK I A  7 7  200 0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . oo 
CARSON  7 8  1 0 0  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
KOOS K I A  76  394  1 . 00 o . oo 0 . 0 1 o . oo o . oo o . oo 
ftlF CLEARWA  1 98 1 . 00 o . oo 0 . 0 1 o . oo o . oo o . oo 
EAG L E  7 5  300  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RAP I D  R 76  4 1 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WARM SP 76  406  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
DEXTER  78  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
ENT I AT2  1 90 1 . 00 o . oo o . oo o . oo o . oo o . oo 
L EW I S  7 7  1 0 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
I P\NAHA  1 8 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 
COWLT Z  78  2 0 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WARf'l SP 7 8  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
YAK UIA  320  1 . 00  o . oo o . oo o . oo o . oo o . oo 
WAL L OWA 30 1 . 00 o . oo o . oo o . oo o . oo o . oo 
f'ICKENZ I E79  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WENATCHEE  1 70 1 . 00 o . oo o . oo o . oo o . oo o . oo 
COWLTZ  75  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
GRAN  RON  2 1 32 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KALAflA 78 200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
KL I CK I T  78  1 90 1 . 00 o . oo o . oo o . oo o . oo o . oo 
f'ICKENZ I E 7 6  292  1 . 00 o . oo o . oo o . oo o . oo o . oo 
GRAN RON  1 84  1 . 00 o . oo o . oo o . oo o . oo o . oo 
NO  SANT  78  1 98 1 . 00 o . oo o . oo o . oo o . oo o . oo 
RO B UT 78  200 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KALAflA 76  1 8 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
I flNAHA  2 1 30 1 . 00 o . oo o . oo o . oo o . oo o . oo 
L EW I S  78  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
T W I SP 1 50 1 . 00  o . oo o . oo o . oo o . oo o . oo 
NO SANT  76· 1 0 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
JOHN DAY 1 7 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
f'IF W I LLAf'IE  74  1 . 00 o . oo o . oo o . oo o . oo o . oo 
CARSON  78  206  1 . 00 o . oo o . oo o . oo o . oo o . oo 
PICKEN W I LD 1 88 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
RO BUT  7 7  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
SO  SANT  78  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WEL L S  7 5  2 4 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 
EAGLE 78 200 1 . 00 o . oo o . oo o . oo o . oo o . oo 



T A B L E A1 3 . L O C U S : L D H - 5  

SAMPLE ALLELE FREQUE N C I ES 
POP U L A T I ON S I Z E 1 2 3 4 5 6 

W E L L S  75 1 96 0 . 96 0 . 04 o . oo o . oo o . oo o . oo 
KL I C .< I T  7 8  1 90 0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . oo 
C O W L T Z  7 5  2 2 2  0 . 99 0 . 0 1  o . oo o . oo o . oo 0 . 00 
LOW  GRAN I T  562  0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . oo 
WARM  SP  7 8  2 0 0  1 . 0 0 0 . 0 1  o . oo 0 . 00 o . oo o . oo 
L E W I S  78 200  1 . 00  0 . 0 1 o . oo o . oo o . oo o . oo 
R AP I D  R 76  468  1 . 00 o . oo o . oo o . o o o . oo o . oo 
WARM  SF' 76  406  1 . 0 0  o . oo o . oo 0 . 00 o . oo o . oo 
KALAMA  78  200  1 . 0 0 o . oo o . oo 0 . 00 o . oo o . oo 
ENT I AT 2  1 90 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
MFS  BEAVER  84  1 . 0 0 0 . 00 o . oo o . oo o . oo o . oo 
KOOSK I A  7 7  2 0 0  1 . 0 0 0 . 00 o . oo 0 . 00 o . oo o . oo 
DEXTER  78  200 L OO o . oo o . oo o . oo o . oo o . oo 
CARSON  7 8  1 00 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
NO S A N T  76  1 00 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
I MNAHA  2 1 30 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  7 6  282  1 . 0 0  0 . 00 o . oo o . oo o . oo o . oo 
LEAVENW  78  2 0 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
C A RSON  78  2 0 6  1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
WAL L OWA 3 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
MCKEN Z I E 79  1 98 1 . 0 0 0 . 00 o . oo o . oo o . oo o . oo 
JOHN  DAY  1 70 1 . 0 0 0 . 00 0 . 00 0 . 00 0 . 00 o . oo 
SO  S A N T  7 5  8 0  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
RAF' I D  R 7 8  2 0 0  1 . 0 0 0 . 0 0 o . oo 0 . 00 0 . 00 o . oo 
COWL T Z  78  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WE N A T C H E E  1 70 1 . 0 0 0 . 00 0 . 0 0 0 . 00 0 . 0 0 o . oo 
KALAMA  76  1 80 1 . 0 0  o . oo 0 . 00 o . oo o . oo 0 . 00 
GRAN  RON  1 84  1 . 0 0 0 . 0 0 o . oo o . oo o . oo o . oo 
EAGLE  7 8  2 0 0  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
RD BUT  7 8  2 0 0  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
YAK I MA 4 7 0  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
GRA N  RON  2 1 3 2 1 . 00 o . oo o . oo o . oo o . oo o . oo 
MF  CLEARWA  1 98 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
H lNAHA  1 8 4  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
LEW I S  7 7  9 4  1 . 0 0 0 . 00 o . oo o . oo o . oo 0 . 00 
T lJ I SF'  1 50 1 . 00 o . oo o . oo o . oo o . oo o . oo 
MCKEN  W I L D  1 88 1 . 00 o . oo o . oo o . oo o . oo o . oo 
LEAVENW  77  1 00 1 . 00 0 . 00 o . oo o . oo 0 . 00 0 . 00 
RD  B U T  7 7  1 0 0  1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
MF W I LL A ME  7 4  1 . 0 0 o . o o o . o o 0 . 00 o . oo 0 . 00 
EAGLE  75  200  1 . 0 0 0 . 00 o . oo o . oo 0 . 00 0 . 00 
SO SANT  7 8  2 0 0  1 . 0 0 o . oo o . oo o . o o o . oo 0 . 00 
MCKEN Z I E 7 6  286  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
NO S A N T  78  1. 9 8 1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
LEAVENW  76  1 8 4 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
DE X T E R  75  278  1 . 0 0 0 . 00 o . oo o . oo o . oo 0 . 00 



,. 
TABLE A14 . L OCUS : L G G  

SAMPLE ALLELE FREQUENC I ES 
POPULAT I ON S I Z E  1 2 3 4 5 6 

DEXTER 78  1 72 0 . 7 7 0 . 23 o . oo o . oo o . oo o . oo 

EAGLE  78  1 98 0 . 84 0 . 1 6  o . oo o . oo o . oo o . oo 

MF  W I LLAME  56  0 . 84 0 . 1 6 o . oo o . oo o . oo o . oo 

SO SANT 7 8  1 84 0 . 88 0 . 1 2  o . oo o . oo o . oo o . oo 

MCl<EN Z I E79  1 80 0 . 89 0 . 1 1  o . oo o . oo o . oo o . oo 
LEAVENW  78  200  0 . 90 0 . 1 1  o . oo o . oo o . oo o . oo 

RAP I D  R 78  1 98 0 . 9 1 0 . 09 o . oo o . oo o . oo o . oo 

LEAVENW 77  9 6  0 . 92 . 0 . 08 o . oo o . oo o . oo o . oo 
ACKEN W I LD 1 7 2 0 . 92 0 . 08 o . oo o . oo o . oo o . oo 

NO SANT 76  92 0 . 92 o . oe o . oo o . oo o . oo o . oo 
COWL T Z  7 8  1 98 0 . 92 0 . 08 o . oo o . oo o . oo o . oo 
E NT I AT 2  1 1 6 0 . 94 0 . 06 o . oo o . oo o . oo o . oo 
CARSON  78  1 00 0 . 9 4 0 . 06 o . oo o . oo o . oo o . oo 
LEW I S  77 1 00 0 . 9 4 0 . 06 o . oo o . oo o . oo o . oo 
NO SANT  78  1 98 0 . 94 0 . 06 o . oo o . oo o . oo o . oo 
CARSON 78  98  0 . 95 0 . 05 0 . 00 o . oo o . oo o . oo 
KALAPIA  76  1 00 0 . 95 0 . 05 o . oo o . oo o . oo o . oo 
KOOS K I A  77  200  0 . 96 0 . 05 . o . oo o . oo o . oo o . oo 
WARPI SP 76 1 42 0 . 96 0 . 04 o . oo o . oo o . oo o . oo 
WENATCHEE 1 70 0 . 96 0 . 04 0 . 00 o . oo 0 . 00 o . oo 
LEAVENW 76 1 0 0  0 . 96 0 . 0 4 o . oo o . oo o . oo o . oo 
H INAHA  1 78  0 . 96 0 . 04 o . oo o . oo o . oo o . oo 
RD BUT  78  1 90 0 . 96 0 . 0 4 o . oo o . oo o . oo o . oo 
KL I CK I T  78  1 9 6  0 . 96 0 . 0 4 0 . 00 o . oo o . oo o . oo 
LOW GRAN I T  232  0 . 97 0 . 03 o . oo o . oo o . oo o . oo 
EAGLE  75 90 0 . 97 0 . 03 o . oo o . oo o . oo o . oo 
KALAPIA  78  1 9 4 0 . 97 0 . 03 o . oo o . oo o . oo 0 . 00 
T W I S P  9 6  0 . 98 0 . 0 2 o . oo o . oo o . oo o . oo 
LEW I S  7 8  1 88 0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
l fllNAHA 2 86  0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . oo 
MFS  BEAVER 84  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
WARP\ Sf• 78  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WALLOWA  30  1 . 00  o . oo o . oo o . oo o . oo 0 . 00 
JOHN DAY  1 70 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
GRAN  RON  2 1 32 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
GRAN RON 1 84  1 . 00 o . oo o . oo o . oo o . oo o . oo 



T AB L E  Al 5 . L O C U S : MOH- A 

SAMPLE  AL L E L E  F RE Q U E N C I E S 
P O P U L A T I ON S I Z E 1 2 3 4 5 6 

� 
Y A K I MA 7 7 6  0 . 98 0 . 0 2 o . o o o . o o 0 . 0 0 o . o o 
WARM  S P  76  808  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
KOOSK I A  76  7 7 6  1 . 00 o . oo o . o o o . o o o . oo o . o o 
L E AVENlJ  77  200  1 . 0 0 o . oo 0 . 0 0 o . oo o . o o o . oo 
MFS  BEAVER  1 40 1 . 0 0 o . oo 0 . 00 o . oo o . o o 0 . 00 
K O O SK I A  7 7  4 0 0  1 . 0 0 o . • o o  o . o o 0 . 00 o . o o 0 . 00 
L E W I S  7 8  4 0 0 :L .  0 0  0 . 00 0 � 0 0 o . oo o . oo 0 . 0 0 
C A R S O N  78  200  1 . 0 0  0 . 00 o . o o o . oo 0 � 00 o . oo 
R A F' I D  R 76  860  1 . 0 0 o . oo 0 . 0 0 0 . 0 0 0 . 00 0 . 0 0 
R A P I D  R 78  4 0 0  1 . 0 0 o . o o 0 . 00 o . o o o . oo 0 . 00 
C O W L T Z  7 8  4 0 0  1 . 0 0 o . oo 0 . 0 0 o . o o o . oo 0 . 00 
E N T I AT 2  3 9 2  1 . 0 0 o . o o o . o o o . o o o . oo o . o o 
K A L A M A  7 6  3 6 0  1 . 0 0 o . oo o . o o o . oo o . oo o . o o 
WALLOWA  1 6  1 . 0 0 o . oo o . o o 0 . 00 o . oo o . oo 
D E X T E R  7 8  3 8 8  1 . 00 o . oo o . o o o . o o o . oo o . o o 
WARM  SP  78  4 0 0  1 . 00 o . oo o . o o o . oo o . o o 0 . 00 
E A G L E  75 400  1 . 00 o . oo o . o o o . oo o . oo o . oo 

- G R A N  R O N  1 1 6 8 1 . 0 0 o . o o o . o o o . o o o . o o o . oo 
MF  C L E ARWA  3 9 6  1 . 0 0 0 . 0 0 0 . 00 o . oo o . o o o . oo 
L E AVENW  7 8  4 0 0  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
COWL T Z  7 5  2 00 1 . 00 o . oo o . o o 0 . 0 0 0 . 00 o . oo 
GRAN  R O N  2 260 1 . 0 0 o . oo o . oo o . oo 0 . 00 o . o o 
MCl<EN Z I E 7 9  4 0 0  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
KL I CK I T  78  4 0 0  1 . 00 o . o o o . o o - 0 .  0 0  o . oo o . oo 
D E X T E R  75 5 5 6  1 . 0 0  o . oo 0 . 0 0 o . oo 0 . 00 0 . 0 0 
I M NAHA  1 1 92 1 . 00 o . oo o . oo o . o o 0 . 0 0 o . oo 
K A L A Pl A  7 8  3 8 8  1 . 00 o . oo o . oo o . oo o . oo o . o o 
W E N A T C H E E 4 00 1 . 00 0 . 0 0 0 . 0 0 o . o o o . o o o . oo 
L O W  G R AN I T  1 1 2 4 1 . 0 0  0 . 0 0 0 . 00 o . oo o . o o o . oo 
I M NAHA  2 280  1 . 00 o . oo 0 . 0 0 0 . 00 0 . 0 0 o . oo 
SO  SANT  78  4 00 1 . 00 o . oo o . o o o . o o 0 . 00 o . oo 
RD  BUT  78  4 0 0  1 . 0 0 o . oo o . o o o . oo 0 . 0 0 0 . 00 
L E A V E N lJ  76  200  1 . 00 o . oo 0 . 0 0 0 . 0 0 0 . 00 o . o o 
T W I SP 3 1 2  1 . 0 0 o . oo o . o o o . oo o . oo 0 . 00 
MCl<EN  W I L D 4 0 0  1 . 00 o . oo o . o o 0 . 00 o . oo o . oo 
JOHN  D A Y  3 4 0  1 . 00 o . oo o . o o o . oo o . oo o . o o 
L E W I S  7 7 1 9 2 1 . 0 0 o . oo 0 . 0 0 o . oo 0 . 00 o . oo 
MF  W I L L AME  1 4 8 1 . 00  0 . 0 0 o . oo o . o o 0 . 0 0 o . o o 
RD  BUT  77  2 0 0  1 . 0 0 o . oo o . o o o . oo o . o o o . o o 
NO  SANT  78  3 9 6  1 . 00  o . oo o . o o o . oo o . oo o . oo 
C A R S O N  7 8  2 0 0  1 . 0 0 o . oo o . o o o . o o 0 . 0 0 o . oo 
E A G L E  7 8  4 0 0  1 . 00 o . oo o . o o o . o o o . o o o . oo 
NO SANT  76  1 6 8 1 . 00 o . oo o . o o o . o o o . o o o . oo 
M C K E N Z I E 7 6  58 4  1 . 0 0 o . oo 0 . 0 0 o . o o o . oo 0 . 00 

W E L L S  75  3 9 6  1 . 0 0 o . o o 0 . 0 0 o . oo o . o o o . o o 



POPULAT I ON 

NO SANT  7 8  
f'\CK E N Z I E 7 9  
EAGLE 75 
MCKEN W I L D  
LEW I S  77 
DEXT E R  7 5  
D E X T E R  7 8  
WENATCHEE  
NO SANT  76 
MCK E NZ I E 76 
MF W I L L AME 
KOOSK I A  76  
I MNAHA 1 
WEL L S  75  
CARSON  78  
CARSON  78  
S O  SANT  78  
LEW I S  78  
LEAVENW 78 
LEAVENW  76 
TW I SP 
KL I CK I T  7 5  
EN T I A T 2  
H\NAHA  2 
EAGLE 78 
WAL L OWA  
KALAf'IA  76 
WARP! SP 78 
COWLTZ 75 
GRAN RON 1 
COWLTZ  78  
RD  l?,UT  78  
LOW  GRAN I T  
KOOS K I A  77  
YAK IMA  
LEAVENW 77  
JOHN  DAY  
KALAAA  78 -
KL I C K I T  78  
RAP I D  R 76  
NF  CLEARWA  
RAP I D  R 78  
NFS SEAVER 
WARM SP 76  
SO SANT  75  
GRAN RON  2 
RO 8UT  77  

T ABLE  Al 6 .  

SAMPLE  
S I Z E 

396  
400  
680  
400  
200  
556  
384  
400  
200  
572  
1 48 
752  
1 92 
524  
900  
1 92 
400  
396  
400  
368  
3 1 2  

· · ·- ·-- --- - - - -
4 5 2  
348  
272  
400  

64  
800  
4 0 0  
736  
1 68 
400  
400  

1 1 1 2 
396 
9 6 0  
2 0 0  
3 4 0  
3 8 8  
4 0 0  

1 1 76 
396  
4 0 0  
1 68 

94 4  
320  
244  
200  

LOCUS : MDH-e, 

ALLELE  FREQUENC I ES 
1 2 3 4 5 6 

0 . 9 1 0 . 09 0 . 00 o . oo o . oo o . oo 
0 . 93 0 . 07 o . oo o . oo o . oo o . oo 

0 . 9 4 0 . 06 o . oo o . oo o . oo o . oo 

0 . 94 0 . 06 o . oo o . oo o . oo o . oo 
0 . 95 0 . 06 o . oo o . oo o . oo o . oo 

0 . 95 0 . 05 0 . 00 o . oo o . oo o . oo 
0 . 95 0 . 05 o . oo o . oo - o . oo o . oo 
0 . 96 0 . 04 o . oo o . oo 0 . 0 1 o . oo {I/Ill -
0 . 97 0 . 03 o . oo 0 . 0 1 o . oo o . oo 
0 . 97 0 . 04 o . oo o . oo o . oo o . oo 
0 . 9 7 0 . 03 0 . 00 o . oo o . oo 0 . 00 
0 . 97 0 . 03 - o . oo o . oo o . oo o . oo 
0 . 9 7 0 . 03 o . oo o . oo o . oo 0 . 00 
0 . 97 0 . 02 0 . 0 1 o . oo o . oo o . oo {I/Ill 

0 . 97 0 . 03 o . oo o . oo o . oo o . oo 
0 . 97 0 . 03 o . oo o . oo 0 . 00 o . oo 
0 . 98 O . OJ o . oo o . oo o . oo o . oo 
0 . 98 0 . 02 - o . oo o . oo o . oo o . oo 
0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
0 . 98 0 . 02 o . oo o . oo o . oo o . oo ,., 
0 . 98 0 . 02 o . oo o . oo o . oo o . oo - ---- -- ----- · · · ·- - ---- - - · -· ·-- · · - - - - ----

0 . 98 0 . 02 o . oo o . oo o . oo o . oo 

0 . 98 0 . 02 o . oo 0 . 00 o . oo o . oo 
0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
0 . 98 0 . 02 o . oo o . oo o . oo 0 . 00 
0 . 98 0 . 02 o . oo o . oo o . oo o . oo (ll8,, -

0 . 98 0 . 02 o . oo o . oo o . oo 0 . 00 
0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
0 . 99 0 . 02 o . oo o . oo o . oo o . oo 
0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
0 . 99 0 . 0 1 o . oo o . oo o . oo 0 . 00 
0 . 9 9 o . oo 0 . 0 1 o . oo 0 . 00 o . oo � 

0 . 99 0 . 0 1  o . oo o . oo o . oo o . oo 
0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 

0 . 99 0 . 00 0 . 0 1 o . oo o . oo o . oo 
0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 

1 . 00 0 . 0 1 o . oo o . oo o . oo o . oo 
1 . 00 0 . 0 1 o . oo o . oo o . oo o . oo 
1 . 00 o . oo o . oo o . oo o . oo o . oo 

1 . 00 o . oo o . oo o . oo o . oo o . oo 
1 . 00 o . oo o . oo o . oo o . oo o . oo 
1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
1 . 00 o . oo o . oo o . oo o . oo o . oo 
1 . 00 o . oo o . oo o . oo o . oo o . oo 

1 . 00 o . oo o . oo o . oo o . oo o . oo 



-

P O P U L A T I ON 

MF S B E A V E R  
WARM  S P  7 6  

. -·- - ----
•mos•< I A  7 6  
JO H N  D A Y  
NO  SANT  7 6  
W A L L O W A  
MCK E N  W I L D 
GRAN  R O N  1 
L E W I S  77  
GRAN RON  2 
MF  CLEARWA  
RO  BUT  77  
NO  SANT  7 8  
COWL T Z  75  
LEAVENW  7 6  
LOW  G R A N I T  
MCKE N Z I E 7 6  
l< A L A M A  7 6  
E AG L E  7 5  
C A R S O N  7 8  
RAP I D  R 7 6  
YAl< I MA 

POPULA T I O N  

WARM S F'  7 6  
COWLT Z 7 5  
WALL OWA  
l<OOSl< I A  76  
NO S A N T  76  
MF  C L E A R W A  
L O W  GRAN I T  
R A P I D  R 7 6  
MF S B E A V E R  
W E L L S  7 5 
CARSON 7 8  
E A G L E  75  
•<AL A PIA 7 6  
YAK I MA 
L E A V E NW 76  

TABLE A1 7 . 

SAM P L E  
S I ZE 1 

8 4  1 . 0 0 
250  1 . 00 
200  1 . 0 0 
1 00 1 . 0 0 
8 4 1 . 0 0 
2 6  1 . 0 0 

1 0 0 1 . 0 0 
84  1 . 0 0  

1 00 1 . 00 
98  1 . 0 0  

1 9 8 1 . 00 
1 00 1 . 0 0  
9 8  1 . 0 0 

1 00 1 . 00 
1 84 1 . 00 
3 7 8  1 . 00 
2 9 2  1. 00 
1 00 1 . 00 
200  1 . 00 
206  1 . 0 0  
4 1 0  1 . 0 0 

4 0  1 . 0 0  

TABLE  Al8 . 

SAM P L E  
S I ZE 1 

1 00 1 . 00 
8 0  L OO 
3 0  1 . 00 
72  1 . 00 

1 00 1 . 00 
1 0 0  1 . 0 0 
258  1 . 0 0 
2 1 0  1 . 0 0  

8 4  1 . 00 
8 0  1 . 0 0 

206  1 . 0 0 
1 00 1 . 0 0  
4 20 1 . 0 0 

4 8  1 . 00 
1 84 1 . 00 

LOCUS : 6PG  

AL L E L E  F RE Q U E N C I E S  
2 3 4 5 6 

o . oo 0 . 0 0 o . oo o . oo 0 . 0 0 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo 0 . 00 0 . 00 o . oo 0 . 00 
0 . 00 0 . 00 o . oo o . oo 0 . 00 
o . oo 0 . 00 o . oo o . oo 0 . 00 
0 . 0 0 o . o o 0 . 00 o . oo o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo 0 . 00 o . oo 0 . 00 o . oo 
o . oo 0 . 0 0  o . oo 0 . 00 o . oo 
o . oo o . o o o . oo o . oo o . oo 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo 0 � 0 0  o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo 0 . 00 
o . oo o . o o o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo 0 . 00 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo 0 . 0 0 o . oo o . o o o . oo 
o . oo o . oo o . oo o . oo o . oo 
0 . 00 o . oo 0 . 00 o . oo 0 . 00 

LOCUS : P G I - 1  

ALL E L E  F REQUE NC I ES 
2 3 4 5 6 

o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 0 0 o . oo o . oo . o . oo 
o . o o 0 . 00 o . o o 0 . 00 o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo o . oo 0 . 00 0 . 00 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 0 0 0 . 00 o . oo o . oo 
o . oo 0 . 00 o . oo o . o o o . o o 
o . oo 0 . 00 o . oo o . oo o . oo 
0 . 00 o . oo o . oo 0 . 00 o . o o 
0 . 00 o . oo 0 . 00 0 . 0 0 0 . 00 
o . oo o . o o o . oo o . oo o . oo 
o . oo 0 . 00 0 . 00 o . oo 0 . 00 
0 . 00 o . oo o . o o o . oo o . oo 



POPULAT I ON 

LEW I S  7 7  
WALL OWA 
LEAVENW 76  
KALAP\A 76  
WARPI  SP 76  
PIF  CLEARWA 
KOOSK I A  76 
t<L I CK I T  75 
EAGLE 75 
COWLTZ  75 
DEXTER  75 
CARSON 78 
WELLS 75  
flFS BEAVER  
RD BUT  7 7 
YAK U\A --
80 SANT 75  
LOW GRAN I T  
RAP I D  R 76  

·POPULAT I ON 

KALAl'IA 76  
WARP\  SP 76  
ftF CLEARWA  
WALL OWA  
L EAVENW  76  
LEW IS 77  
PICKENZ I E76 
COWLTZ  75 
EAGLE 75  
LOW GRAN I T  
RO  BUT 77  
f'\F S BEAVER  
WELLS  75  
CARSON 78  
DEX TER 75  
t<L I CK I T  75  
NO  SANT 76  
YAK I MA 
KOOSK I A  76  
SO SANT  75 
· RAP I D  R , 76 

T ABLE  Al9 . 

SAf'lPLE 
S I ZE 1 

1 00 0 . 94 
30  0 . 97 

1 84  0 . 97 
420 0 . 9 9 

454 1 . 00 
1 98 1 . 00 

62  1 . 00 
226  1 . 00 
340  1 . 0 0  
268 1 . 00 
1 5 8  1 . 00 
304  1 . 00  
1 1 2  1 . 00 
84  1 . 00 
88  1 . 0 0  
4'jf 1 . 00 

1 60 1 . 00 
4 4 2  1 . 00 
;'550 . . t . o o 

TABLE  A20 . 

SAMPLE  
S I Z E  

420  
454  
1 26 
30  

1 84 
1 00 

290 
268 
340  
482  

94  
84  

1 96 
304 
1 98 

226  
1 00 
1 68 

3 9 0  
1 6 0 
4 1 6  

1 

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

LOCUS 1 f'G I - 2  

ALLELE FREQUENC I ES 
2 J 4 5 6 

0 . 06 o . oo o . oo o . oo o . oo 
0 . 03 o . oo o . oo o . oo o . oo 
0 . 03 o . oo o . oo o . ·oo o . oo 
0 . 0 1 o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . o o  o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo  o .'oo o . oo o . oo o . oo 
o:o"<> o-:oo o-:.1fo · o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
� .!l oo Q . 00 o . oo o . oo o . oo 

/a. 

Locus , PG I - 3  

ALLELE  FREQUENC IES  
2 3 4 5 6 --

o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo . o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . o.o o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo re, 
o . oo o . oo o . oo o . oo o . oo 
Q -. 00 o . oo o . oo o . oo o . oo 
Q . 00 o . oo o . oo o . oo o . oo 
q . oo o . oo o . oo o . oo . o . oo 

-. 



TABL E A2 1 . LOCUS ; PGl'l  

SAMF' L E  AL L E L E  F R EQUENC I ES 
POPULA T I O N  S I ZE 1 2 3 4 5 6 

YAK I MA 3 2 2  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
WARM  S P  7 6  4 7 6  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
MF C L E A R W A  7 0  1 . 00 o . oo 0 . 00 0 . 00 o . oo 0 . 00 
WENATCHEE  94  1 . 00 0 . 0 0 o . oo 0 . 0 0 o . oo 0 . 00 
MF S e, E A V E R  8 4  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
WAL L O W A  3 0  1 . 0 0  · o . oo o . oo o . oo o . oo o . oo 
KOO SK I A  76  1 98 1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
CARSON  78  1 00 1 . 0 0  0 . 00 0 . 00 0 . 00 o . oo 0 . 00 
RD  B U T  7 7  1 00 1 . 0 0 0 . 00 0 . 00 0 . 00 o . oo 0 . 00 
LEAVENW  7 7  1 00 1 . 0 0 0 . 00 o . oo 0 . 00 o . oo o . oo 
KAL A MA  7 6  320  1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 o . oo 
NO  S A N T  76  1 00 1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
COWL T Z  7 5  2 6 8  1 . 00 0 . 00 0 . 00 0 . 00 o . oo 0 . 00 
DEXTER  75  278  1 . 0 0 0 . 00 0 . 00 o . oo 0 . 00 o . oo 
l<L I C K I T  75  226  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
WELLS  7 5  356  1 . 00 o . oo o . o o o . oo o . oo o . oo 
CARSON  7 8  558  1 . 00 o . oo 0 . 00 0 . 00 0 . 00 o . oo 
RAP I D  R 7 6  4 1 6  1 . 00 0 . 00 o . oo 0 . 00 o . oo 0 . 00 
LOW  GRAN I T  4 8 2  1 . 00  0 . 00 . 0 . 00 0 . 00 0 . 00 o . oo 
EAGLE  75  340  1 . 0 0  o . oo o . oo 0 . 00 0 . 00 o . oo 
LEW I S  77  1 0 0  1 . 00 0 . 00 o . oo 0 . 00 o . oo o . oo 
SO  S A N T  75  1 60 1 . 0 0 o . oo 0 . 00 0 . 0 0 o . oo 0 . 00 
LEAVENW  76  1 84 1 . 00 o . oo 0 . 00 0 . 00 o . oo 0 . 00 
MCKEN Z I E 7 6  2 9 0  1 . 0 0  o . oo o . oo 0 . 00 o . oo 0 . 00 



TABL E A22 . L OCUS ; Pfl\l 

SAMPLE ALLELE  FREQUENC I ES 
POPULAT I ON S I Z E  1 2 J 4 5 6 

f'ICKENZ I E79  1 96 0 . 40 0 . 60 o . oo o . oo o . oo o . oo 
f'lCKEN  W I LD 200  0 . 4 2 0 . 58 o . oo o . oo o . oo o . oo 

KALAf'IA 76  4 1 8  0 . 42 0 . 58 . o . oo o . oo o . oo o . oo 

DEXT ER 7 8  1 9 6  0 . 4 6 0 . 54 o . oo o . oo o . oo o . oo 
NO  SANT 7 6  1 00 0 . 46 0 . 54 o . oo o . oo o . oo o . oo 

f'lF W I L LAME  6 6  0 . 4 7 0 . 53 o . oo o . oo o . oo o . oo 
LEW I S  7 7  1 00 0 . 4 7 0 . 45 0 . 08 o . oo o . oo o . oo 

1/111., 
PICt<E N Z I E76  282 0 . 4 8 0 . 52 o . oo o . oo o . oo o . oo 
COWL T Z  78  200  0 . 50 0 . 46 0 . 04 o . oo o . oo o . oo 
EAGLE  78  200 0 . 5 1 0 . 4 9 o . oo o . oo o . oo o . oo 
SO  SANT  78  200  0 . 5 1 0 . 49 o . oo o . oo o . oo o . oo 
COWL T Z  75  368  0 . 5 1 0 . 4 6 0 . 02 o . oo o . oo o . oo 
EAGLE 75  334  0 . 52 0 . 48 o . oo o . oo o . oo o . oo 
KALAf'IA 78  200 0 . 52 0 . 48 o . oo o . oo o . oo o . oo 
NO  SANT 7 8  1 98 0 . 54 0 . 46 o . oo o . oo o . oo 0 . 00 
DEXT E R  75  270  0 . 56 0 . 4 4 o . oo o . oo o . oo o . oo 
SO  SANT  75  1 54 0 . 58 0 . 42 0 . 0 1 o . oo o . oo o . oo 
WEL L S  75  354  0 . 67 0 . 33 o . oo o . oo o . oo o . oo 
YAK U I A  4 6 4  0 . 75 0 . 25 o . oo o . oo o . oo o . oo 
KL I C K I T  75  226  0 . 76 0 . 24 o . oo o . oo o . oo o . oo 
WALLOWA 30 0 . 77 0 . 23 o . oo o . oo o . oo o . oo 
LEAVENW  77 1 00 0 . 78 0 . 22 o . oo o . oo o . oo o . oo 
RO BUT  7 7  1 00 0 . 79 0 . 2 1 o . oo o . oo o . oo o . oo 
f'lF'S BEAVER  54  0 . 80 0 . 20 o . oo o . oo o . oo o . oo 
I P1NAHA 2 1 38 0 . 00 0 . 20 o . oo o . oo o . oo o . oo 
TW I SP 1 56 0 . 84 0 . 1 6  o . oo o . oo o . oo o . oo 
UINAHA 1 1 00 0 . 86 0 . 1 4  o . oo o . oo o . oo o . oo 
KOOS K I A  76  3 6 8  0 . 86 0 . 1 4  o . oo o . oo o . oo o . oo 
GRAN  RON 2 1 22 0 . 88 0 . 1 2  o . oo o . oo o . oo o . oo 
LEAVENW  76 1 84 0 . 88 0 . 1 2  o . oo o . oo o . oo o . oo 
GRAN RON  1 8 4  0 . 88 0 . 1 2  o . oo o . oo o . oo o . oo :• CARSON 78  1 00 0 . 89 0 . 1 1  o . oo o . oo o . oo o . o o  
LEAVENW 78  200 0 . 89 0 . 1 1  o . oo o . oo o . oo o . oo 
WARf'I SP 78  200  0 . 89 0 . 1 1  o. oo o . oo o .oo o . oo 
CARSON 78  390 0 . 89 0 . 1 1  o . oo o . oo o . oo o . oo 
KOOS K I A  77 200 0 . 90 0 . 1 1  o . oo o . oo o . oo o . oo 
RAP I D  R 76  5 1 0  0 . 90 0 . 1 0 o . oo o . oo o . oo o . oo 

WARP\ Sf' 76  448  0 . 90 0 . 1 0  o . oo o . oo o . oo o . oo 
LOW GRAN I T  550 0 . 9 1  0 . 09 o . oo o . oo o . oo o . oo 
LEW I S  78  200 0 . 92 0 . 09 o . oo o . oo o . oo o . oo 
flF CLEARWA 1 68 0 . 92 0 . 08 o . oo o . oo o . oo o . oo 
RD BUT  78  200  0 . 92 0 . 08 o . oo o . oo o . oo o . oo 
WENATCHEE 200  0 . 93 0 . 07 o . oo o . oo o . oo o . oo ,at, 
t<L I CK I T  78  1 98 0 . 93 0 . 07 o . oo o . oo o . oo o . oo 
ENT I AT2  1 82 0 . 93 0 . 07 o . oo o . oo o . oo 0 . 00 
RAP I D  R 78  1 98 0 . 95 0 . 05 o . oo o . oo o . oo o . oo 
JOHN DAY 1 56 0 . 96 0 . 05 o . oo o . oo o . oo o . oo 



POP ULAT I ON 

WARM  SP  76  
RD BUT  77  
WARM  SP  78  
WEL L S  75  
L E W I S  77  
COWL T Z  75  
COWL T Z  7 8  
EAGL E 7 5  
TW I SP 
KL I C K I T  7 8  

KALAMA  78  
L E W I S  78  
WENA TCHEE  
ENT I AT 2  
KL I CK I T  75  
YAK I MA 
L E A V E N W  7 6  
L E A V E NW 78  
JOHN DAY  
NO SANT  78  
MF  W I L LAME  
RD B U T  78  
WALLOWA  
Gfi:AN  R O N  1 
KOOSK I A  7 7  
NO SANT  76  
L E A V E N W  77  
KALAMA  76  
KOOSK I A  76  
P\CKE N Z I E 79 
CARSON  78  

.-;- SO SANT  78  
DEXTER  75  
E A G L E 78  
DEXTER  7 8  
MCK E N  W I L D 
GRAN  RON  2 

� CARSON 7 8  
M C K E N Z I E 76 
I MN A H A  1 
I MNAHA  2 
RAP I D  R 7 8  
R AP I D  R 7 6  
M F  C L E A R W A  
SO  SANT  7 5  
LOW  GRAN I T  
MFS  B EAVER  

T A B L E  A23 .  

SAMPLE 
S I Z E  

356  
1 00 
2 0 0  
34 2 
1 00 
364  
200  
334  
1 56 
1 9 8 

1 98 
200  
200  
1 90 
2 2 2  
394  
1 8 4 
200  
1. 70 
1 98 

7 4  
.. 200  

30  
8 4 

200  
1 0 0  
1 00 
4 1 2  
1 96 
200  
384  
200  
276  
1 1 6  
200  
200  
1 1 2 
1 00 

9 4  
1 00 
1 40 
2 0 0  
5 8 8  
1 98 

8 0  
4 6 8  

8 2  

1 

0 . 52 
0 . 57 
0 . 58 

0 . 58 
0 . 6 1 
0 . 62 
0 . 6 5 
0 . 6 5 
0 . 6 7 
0 . 67 
0 . 69 
0 . 70 
0 . 7 2 
0 . 73 
0 . 73 
0 . 73 
0 . 7 4 
0 . 74 
0 . 74 
0 . 7 4 
0 . 7 4 
0 . 75 
0 . 7 7 
0 . 77 
0 . 7 8 
0 . 8 1 
0 . 82 
0 . 82 
0 . 8 2 
0 . 83 
0 . 83 
0 . 84 
0 . 8 4 
0 . 85 
0 . 8 5 
0 . 86 
0 . 88 
0 . 8 8 
0 . 89 
0 . 9 1 
0 . 9 1  
0 . 9 2 
0 . 93 
0 . 9 3 
0 . 96 
0 . 98 
1 . 00 

LOCUS ; T 0- 1 

A L L E L E  F R E QUENC I ES 
2 3 4 5 6 

0 . 4 8 o . oo 0 . 00 o . oo O . OQ 
0 . 4 3 o . oo o . oo o . oo 0 . 0() 
0 . 4 2 o . oo o . oo o . oo 0 . 00 
0 . 4 1  o . oo o . oo 0 . 00 o . oo 
0 . 39 o . oo o . oo o . oo 0 . 0() 
0 . 38 o . oo o . oo o . oo 0 . 0() 
0 . 36 o . oo o . oo o . oo o . op 
0 . 35 o . oo · 0 . 00 o . oo o . oo 
0 . 33 o . oo o . oo 0 . 00 0 . 00 
0 . 33 o . oo o . oo o . oo 0 . 00 
0 . 3 1 o . oo o . oo o . oo o . oo 
0 . 30 o . oo o . oo o . oo o . oo 
0 . 2 9 o . oo 0 . 00 o . oo o . oo 
0 . 27 o . oo o . oo o . oo o . oo 
0 . 2 7 o . oo o . oo o . oo  o . oo 
0 . 2 7 o . oo 0 . 00 o . oo o . oo  
0 . 26 o . oo o . oo 0 . 00 o . oo 
0 . 26 0 . 00 o . oo o . oo o . oo 
0 . 26 o . oo o . oo 0 . 00 o . oo 
0 . 26 0 . 0 0 o . oo o . oo o . oo 
0 . 26 o . oo 0 . 0 0 0 . 00 o . oo 
0 . 2 5 o . oo 0 . 00 o . oo o . oo 
0 . 23 o . oo 0 . 00 o . oo o . oo 
0 . 23 o . oo 0 . 00 o . oo o . oo 
0 . 2 2 0 . 0 0 0 . 00 0 . 00 0 . 00 
0 . 1 9  o . oo o . oo 0 . 00 o . oo 
0 . 1 8  o . oo o . oo o . oo 0 . 00 
0 . 1 8  o . oo 0 . 00 o . oo 0 . 00 
o .  :1. 8 o . oo o . oo o . oo o . oo 
0 . 1 7  0 . 00 o . oo 0 . 00 0 . 00 
0 . 1 7  0 . 00 o . oo o . oo o . oo 
0 . 1 6  o . oo o . oo 0 . 00 o . oo 
0 . 1 6  o . oo 0 . 00 o . oo 0 . 00 
0 . 1 6  o . oo o . oo o . oo 0 . 0 0 
0 . 1 6  o . oo 0 . 00 o . oo 0 . 00 
0 . 1 4  o . oo 0 . 00 o . oo o . oo 
0 . 1 3 o . oo 0 . 00 o . oo o . oo 
0 . 1 2  o . oo o . oo 0 . 00 o . oo 
0 . 1 1  0 . 0 0 o . oo o . oo 0 . 00 
0 . 09 o . oo o . oo 0 . 00 0 . 00 
0 . 09 o . oo 0 . 00 o . oo 0 . 00 
0 . 09 o . oo o . o o o . oo o . o o 
0 . 0 7 0 . 00 o . oo 0 . 00 0 . 00 
0 . 0 7 0 . 0 0 o . oo o . oo o . o o 
0 . 0 4 o . oo o . oo 0 . 00 o . oo 
0 . 0 2 o . oo o . oo 0 . 00 o . o o 
0 . 00 o . oo o . oo o . oo o . oo 



POPULAT I ON 

WARM  Sf'  76  
WARM  SP  78  
MF S BEAVER  
RO BUT  7 8  
CARSON 7 8  
J OHN  DAY  
K OOSK I A  77  
LOW  GRAN I T  
LEAVENW  77  
LEW I S  78  
RAP I D  R 7 8  
E AGLE  75  
KL I CK I T  7 8  
COWL T Z  7 8  
WALLOWA  
COWLTZ  7 5  
TW I SP 
DEXTER  78  
GRAN  R O N  1 
RAP I D  R 76  
LE AVENW  78  
KOOSK I A  76  
GRAN  RON  2 
Y M< I MA 
ENT I AT 2  
PICKEN W I LD  
I M NAHA 2 
PlCKENZ I E 76 
WENATCHEE  
KAL Af'\ A  78 
NO  SANT  76 
SO SANT 78 
D E X T E R  75  
MCKENZ I E79  
L E AVENW 7 6  
MF W I L L AME 
W E L L S  7 5  
NO  S A N T  78  
EAGLE  78  

TABL E A24- . 

SAMF'LE  
S I ZE 

4 06  
1 88 
82  

1 80 
202  
1 70 
1 82 
562  
9 4  

2 0 0  
1 90 
200  
200  
200  
3 0  

1 00 
1 56 
200  

8 4  
4 00  
200  
1 00 
1 22 
4 0  

1 7 4 
200  
1 4 0  
200  
1 00 
200  
1 0 0  
200  
2 78  
200  
1 8 4  
74  

1 9 8 
1 88 
200  

1 

0 . 92 
0 . 9 4 
0 . 9 4 
0 . 96 
0 . 98 
0 . 98 
0 . 9 8 

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

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

,., 
L OCUS : T 0 - 2  

ALL E LE F REQUENC I E S  
2 3 4 5 6 

0 . 08 o . oo o . oo o . oo o . o o 
0 . 06 o . oo o . oo o . oo 0 . 00 
0 . 06 o . oo o . oo o . oo o . oo 
0 . 04 0 . 00 o . oo o . oo o . oo 
0 . 02 o . oo o . oo o . oo o . oo 
0 . 02 o . oo o . oo o . oo o . oo 
0 . 02 o . oo o . oo o . oo o . oo 
0 . 0 1 o . oo o . oo 0 . 00 o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o . oo 0 . 00 0 . 00 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo 0 . 00 o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo o . oo 0 . 00 . o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o . oo o . oo o . oo 



APPENDIX B 

SUMMER CHINOOK SALMON ALLELE FREQUENCIES 

-



TABLE  B l . 

SAMPLE 
fOPULAT I ON S I Z E  1 

S F  SAL2  200  1 . 0 0  
SFS CURT 2 1 72 1 . 00 
ENT I A T l  1 88 1 . 00 
S F SAL l 200  1 . 00 

TABLE  B2·· . 

SAMPLE 
POPULAT I ON S I Z E  1 

RD  BUTT  7 7  1 00 1 . 00 
RO B U T  77  200  1 . 00 
PlFS  CAPEHO 1 00 1 . 00 
ENT I AT 1  8 6  1 . 00 
S F  SAL2  1 4 6 1 . 0 0  .... WELL S  78 20 0  1 . 00 

TABLE  B3 . 

SAMPLE 
POPULAT I ON S I ZE 1 

WELLS  7 8  200  0 . 99 
ENT I AT !  1 88 1 . 00 
S F  SAL2  1 46 1 . 0 0  
PlFS ELK  50  1 . 00 
RD BUTT  77  1 00 1 . 00 
RO BUT  77  200  1 . 00 
SFS  CURT  2 8 6  1 . 00 
PAHSU\ER O I  2 4 0  1 . 00 
SFS  CURT  1 52  1 . 00 
PIF S CAPEHO  1 92 1 . 00 
l'lFS  BEAR V 76  1 . 00 
fllFS  MARSH 80  1 . 00 

S F  SAL 1 200  . 1 . 0 0  
SAL H E L L  R 200  1 . 0 0 
SAL  F I SHER  1 98 1 . 0 0  

LOCUS : AAT - 1 . 2  

ALLELE  FREQUEN C IES  
2 

0 . 0 1 
o . oo 
o . oo 
o . oo 

. L OCOS i 

3 4 

o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo ·  o . oo 

AAT - 3  . . · .. 

5 

· 0 . 00 
o . oo 
o . oo 
o . oo 

ALLELE  FREQUEN C I ES 
2 3 4 5 

o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 

Locus , AOH  

ALLELE  FREQUENC I ES 
2 3 

0 . 0 1 o . oo 
0 . 0 1 o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo 0 . 00 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo  
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 

4 5 

o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 

6 

o . oo 
o . oo 
o . oo 
o . oo 

6 

o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 

6 

o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 



TABLE  B4. LOCUS ; AGP - 1  

SAMPL E  ALL ELE  F REQUENC I ES 
POPUL A T I ON S I ZE 1 2 3 4 5 6 

S F SAL 2 1 4 6  1 . 00 o . o o 0 . 00 o . oo 0 . 00 o . o o 
MFS  CAPEHO  1 92 1 . 00 0 . 00 0 . 00 o . oo 0 . 00 0 . 00 
RO BUTT  77 1 0 0  1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
SFS  CURT  1 5 2  1 . 0 0 o . oo o . oo 0 . 0 0 o . oo 0 . 00 
SF S CURT  2 8 6  1 . 00 o . oo 0 . 00 o . oo 0 . 00 o . oo 
PAHS I MERO I 2 2 4  1 . 0 0 o . oo o . oo o . o o o . oo o . oo 
MFS  ELK  48  1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 /&, 

SAL  H E L L  R 1 58 1 . 00 o . oo 0 . 00 0 . 00 0 . 00 o . oo --

MFS  MARSH  86  1 . 00 0 . 00 o . oo o . oo o . oo 0 . 0 0 
S F  SAL 1 2 00  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
SAL  F I SH E R  1 92 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
MFS  BEAR  V 8 0  1 . 0 0  0 . 00 o . oo o . o o o . oo o . oo 

TABLE  BS . LOCUS : AGF'- 2 

SAMPLE  ALLELE  FREQUENC I ES  
POPULAT I ON S I Z E  1 2 3 4 5 6 

S F  SAL2  1 46 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
MF S CAF' E H O  1 9 2 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
RO  B U T T  7 7  1 00 1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
SF S CURT  1 52  1 . 00 0 . 00 0 . 00 0 . 100  o . oo . 0 . 00 
SFS  C URT  2 86  1 . 00 o . oo 0 . 00 o . oo 0 . 00 0 . 00 
F'AHS I MERO I 2 2 4  1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
MFS  ELK  48  1 . 00 0 . 00 0 . 00 o . oo o . oo 0 . 00 
SAL HELL  R 1 58 1 . 00 0 . 00 0 . 00 o . oo o . o o 0 . 00 
M FS  MARSH  8 6  1 . 00 0 . 00 o . o o 0 . 00 o . oo o . oo 
S F  SAL 1 200  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
SAL  F I SHER  1 9 2 1 . 0 0  o . oo 0 . 00 0 . 00 o . oo o . oo 
MFS  BEAR  V 80  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 

T A e, LE  B6. LOCUS : CK- 1 

SAMPLE  ALLELE  F REQUENC I ES 
F'Of' U LA T I ON S I Z E 1 2 3 4 5 6 

SFS  CURT  2 78  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
MF S CAF' E HO  1 9 2 1 . 00 o . oo o . oo o . oo o . oo o . oo 
RO B U T T  77  1 00 1 . 00 0 . 00 o . oo 0 . 00 o . oo 0 . 00 
SFS  CURT  1 5 2  1 . 00 0 . 00 o . oo 0 . 00 o . oo o . oo 
SAL  F I SHER 1 98 1 . 00 o . oo 0 . 00 0 . 0 0 o . oo o . oo 
SAL H E L L  R 1 9 4 1 . 00 o . oo o . oo o . oo o . oo o . o o 
P AH S I MERO I 2 0 0  1 . 00 o . o o  0 . 00 o . oo o . oo o . oo 
MF S E LK  4 8  1 . 00 o . oo o . oo o . o o o . oo o . oo 
MFS  BEAR  V 88  1 . 00 0 . 00 o . oo o . o o 0 . 00 o . oo 
PlF S MARSH  86  1 . 0 0 o . oo 0 . 00 o . oo o . oo o . oo 
S F  SAL 1 200  1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
S F SAL2  1 4 6  1 . 00 · 0 .  0 0  o . oo o . oo o . oo o . oo 



.... 

.... 

1;!111\ 

POPULA T I ON 

SF S CURT 2 
l'IFS CAPEHO 
RD BUTT  77 
SFS  CURT 1 
SAL F I SHER  
ftFS  PIARSH 
PAHS U lERO I 
f'IFS ELK  
fllF S BEAR  V 
SAL HELL R 
S F SAL 1 
S F  SAL2  . ·-- --·---· 

POP ULAT I ON 

WEL LS  78  
RO BUT  77  
RD BUTT 7 7  
SAL HEL L R 
ENT I A T 1  
S F  SAL 2 
f'IFS CAPEHO 
SFS  CURT  2 
SFS CURT  1 
PAHS I PIERO I 
PlFS ELK  
l'\FS BEAR  V 
PIFS MARSH 
S F SAL 1 
SAL F I SHER  

POPULAT I ON 

RD  BUT  7 7  
S F SAL2  
MFS  CAPEHO 
S FS  CURT 2 
WELLS  78  
PAHS lfllE R O I  
S F S  CURT 1 
PIF S E L K  
ENT I A T 1  
SAL F I SH E R  
Pl F S  1'1ARSH 

S F SAL 1 
SAL  HELL  R 
fllF S BEAR  V 

TABLE  B7 • 

SAMPLE  
S I ZE 1 

78 1 . 00 
1 92 1 . 00 
1 00 1 . 00 

5 2  1 . 00 
1 98 1 . 0 0 

86  1 . 00 
200  1 . 00 

48  1 . 00 
88  1 . 00 

1 94 1 . 00  
200 1 . 00 
1 46 1 . 0 0  

T ABLE  BB • 

SAMPLE  
S I Z E  1 

200  0 . 9 7 
200  0 . 99 
1 00 0 . 99 

200  0 . 99 
1 88 1 . 00 
1 4 6  1 . 00 
1 92 1 . 00 
86  1 . 00 
52  1 . 00 

236 1 . 00 
4 8  1 . 0 0  
8 8  1 . 00 
86 1 . 00 

200  1 . 00 
1 9 8  1 . 00 

TABLE  B9 . 

SAMPLE 
S I ZE 1 

200  1 . 0 0  
1 4 6 1 . 00 
1 92 1 . 00 
8 6  1 . 00 

200 1 . 00 
2 4 0  1 . 00 

5 2  1 . 00 
50  1 . 0 0 

1 9 4 1 . 00 
1 98 1 . 00 

86  1 . 00 
200  1 . 00 
200  1 . 00 

88  1 . 00 

LOCUS : Cf<-2  

ALLELE  FREQUE N C I E S  
2 J 4 5 

o . oo o . oo o . oo o . oo 
o . o o  o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo 0 . 00 o . oo 
9 _.J)Q _O . 0()  Q_ . oo o . oo 

LOCUS : GL- 1 

ALLELE  FREQUEN C I ES 
2 

0 . 03 
·. 0 . 02 
o . oo 
0 . 0 1 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
0 . 00 
o . oo 
o . oo 

L OCUS : 

3 

o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
0 . 00 
o . oo 
o . oo 
o . oo 
o . oo 

. . -· 

GL- 2 

4 5 

0 . 00 o . oo 
o . oo 0 . 00 
0 . 0 1 o . oo 
o . oo o . oo 
0 . 0 1 o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
o . oo o . oo 
0 . 00 o . oo 
o . oo o . oo 

ALLELE  FREQUENC I ES 
2 3 4 5 

o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 

6 

o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 

_ 0 . 00 __ _ _ 

6 

0 . 00 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . o o 
o . oo 
0 . 00 
o . oo 
o . oo 
o . oo -· ·---- -

6 

o . oo 
. o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . oo 
o . o o  
o . oo 
o . oo 
0 . 00 
o . oo 
o . oo 
o . o o  



ta'-

T A BL E  B lO . L ocus , I DH 

SAMPLE  ALLELE  FREQUENC I ES 
POPU L A T I ON S I Z E  1 2 3 4 5 6 

MFS  BEAR  V 1 5 6 0 . 83 o . oo 0 . 1 7 0 . 00 o . oo o . oo 
ENT I AT 1  304  0 . 86 o . oo 0 . 1 4  o . oo o . oo o . oo 
MFS  ELK  1 00 0 . 8 7 o . oo 0 . 1 3 o . oo o . oo o . oo 
PIF S CAPEHO  3 4 4  0 . 8 7 0 . 0 1 0 . 1 2 o . oo o . oo o . oo 
PAHS 1 P1ERO I 1 80 0 . 8 8 o . oo 0 . 1 2 o . oo o . oo o . o o 
RD  B U T T  7 7  1 88 0 . 9 0 o . oo 0 . 1 0 o . oo o . oo o . oo 

392  0 . 90 o . oo 0 . 1 0 o . oo o . oo 0 . 00 (Ill>, 
S F SAL 1 --
S F SAL 2 272  0 . 9 1 o . oo 0 . 0 9 o . oo o . oo o . oo 
SFS  CURT  2 1 40 0 . 9 1 o . oo 0 . 09 o . oo o . oo o . oo 
RD BUT  77  380  0 . 93 o . oo 0 . 07 o . oo o . oo o . o o 
WELLS  78 3 6 8  0 . 93 0 . 0 7 o . oo o . oo o . oo o . o o  
SAL  H ELL  R 3 9 6  0 . 95 0 . 0 1 0 . 0 5 o . oo o . oo o . oo � 
NFS  MARSH  1 6 4  0 . 9 6 o . oo 0 . 04 o . oo o . oo o . oo -
SAL  F I SH E R  384  0 . 9 6 o . oo 0 . 04 o . oo o . oo o . oo 

TABLE  B l l . L OCUS ; L DH-3 

SAP\F' L E  ALL E L E  F REQUENC I E S  
POPUL A T I ON S I ZE 1 2 3 4 5 6 

S F  SAL2  7 3  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RD  BUT  7 7  1 0 0  1 . 00 o . oo o . oo o . oo o . oo 0 .• 00 
RD  B U T T  7 7  5 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
MFS  C A P E H O  9 6  1 . 0 0 0 . 00 0 . 0 0 o . oo o . oo o . oo 
SF S CURT  2 4 3  1 . 00  o . oo o . oo o . oo o . oo 0 . 00 
W E L L S  78  1 00 1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
F' A HS  I f'} E R O  I 1 20 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
SFS  C URT  1 2 6  1 . 00 0 . 00 o . o o o . oo o . oo o . oo 
f'\F S E L K  2 5  1 . 00 o . oo o . oo o . oo o . oo o . oo 
ENT I A T 1  9 3  1 . 0 0 o . oo 0 . 00 o . oo o . oo o . oo 
SAL  H E L L  R 1 00 1 . 0 0 o . oo o . oo o . oo 0 . 00 o . oo 
f'\FS MARSH  43  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
S F SAL 1 1 0 0 1 . 0 0 o . oo o . oo o . oo 0 . 00 o . oo 
SAL  F I SHER  . 9 9  1 . 0 0  o . oo o . oo o . oo o . o o o . oo 
M F S  BEAR  V 4 4  1 . 00 0 . 00 o . oo o . oo 0 . 00 0 . 0 0 



TABLE B 1 2 .  LOCUS : LOH-4  

SAPlf' L E  ALL E L E  F REQUENC I E S  
POPULAT I ON S I ZE 1 2 J 4 5 6 

· fltF S  &-\ARSH  86  0 . 97 0 . 0 4 o . oo o . oo o . oo o ... oo 
PAHS I PIERO I 240  0 . 98 0 . 03 o . oo o . oo o . oo o . oo 
SF S CURT  2 86  0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
f'IFS ELK  50  0 . 98 0 . 02 o . •  oo o . oo o . oo o . oo 
RD BUTT  77  1 00 0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
S F  SAL 1 200  0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
PlF S CAPEHO  ·1 9 2  0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
RO BUT  7 7  200  0 . 99 0 . 02 o . oo o . oo o . oo o . oo 
MF S BEAR  V 8 8  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
S F  SAL2  1 46 0 . 99 0 . 0 1  0 . 00 o . oo o . oo o . oo 
WELL S  78  200  1 . 00 0 . 00 o . oo o . oo o . oo .o . oo 
SAL HELL  R 200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SF S CURT 1 5 2  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SAL F I SHER  1 98 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 

ENT I AT 1 .  1 74 1 . 00 o . oo 0 . 00 o . oo 0 .00 · o . oo 

TABLE -B13 . LOCUS : LOH-5  

SAMPLE  ALLELE  F RE QUENC I ES 
POPULAT I O N  S I ZE 1 2 J 4 5 : . .  6 

WEL L S  78 200 0 . 92 0 . 08 o . oo o . oo o . oo <>'� 00 
RO BUTT  77  1 0 0  0 . 98 0 . 02 o . oo o . oo o . oo 0 . 00 
RD BUT  77  200  0 . 98 0 . 02 0 . 00 o . oo 0 . 00 0 � 00 
S F  SAL2  · 1 46 0 . 9 9 0 . 0 1 0 . 0 0  o . oo o . oo o . oo 
MF S CAPEHO  1 9 2  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SFS CURT  2 86  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
SFS  CURT  1 52  1 . 00 o . oo o . oo o . oo o . oo o . oo 
PAHS I MERO I 240  1 . 00 o . oo o . oo o . oo o . oo o . oo 
ENT I AT 1  1 76 i . OO o . oo 0 . 00 o . oo o . oo 0 . 00 
PIFS  ELK  50  1 . 00  o . oo o . oo o . oo o . oo o •. oo 
.P\F S BEAR  V 88  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SAL HELL  R 200  1 . 0 0  o . oo o . oo o . oo o . oo · 0 . 00 

. S F SAL 1 200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
f'IFS  f'lARSH 86  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
SAL F I SH E R  1 98 1 . 00 o . oo o . oo o . oo o . oo · o . oo 

1181, 



POPULAT I O N 

W E L L S  7 8  
MF S MARSH  
MFS  BEAR  V 
SAL  H E L L  R 
RO BUT  7 7  
ENT I AT !  
MFS  E L K  
RD  B U T T  7 7  
S F  SAL 1 
SAL F I SH E R  
S F  S A L 2  
MF S CAF' E H O  
SFS  C U R T  2 
S F S  CURT  1 

P OPULA T I O N  

R D  e, U T T  7 7  
M F S  MARSH  
SF S CURT  2 

RD  BUT  7 7  
S F S A L 2  
PAHS I MERO I 
SF S tURT  1 
MFS  C A P EH O  
W E L L S  78  
M F S  BEAR  V 

ENT I AT !  
MFS  EL I< 
S F SAL 1 
SAL  HELL  R 
SAL  F I SH E R  

T AP. L E  Bl4 . 

SAMPLE  
S I Z E  

200  
86  
88  

1 70 
200  
72  
50  
8 8  

1 96 
1 82 
1 4 4 
1 9 2 

86  

1 

0 . 7 2 
0 . 9 1 
0 . 9 2 
0 . 9 2 
0 . 9 3 
0 . 9 4 
0 . 9 6 
0 . 9 7 
0 . 9 7 
0 . 9 8 
0 . 98 
0 . 98 
1 . 00 

L O C U S ; L G G  

A L L E L E  F R E QUENC I E S  
2 3 4 5 

0 . 28 o . oo o . o o o . oo 
0 . 0 9 0 . 00 o . oo o . oo 
0 . 08 o . oo o . oo 0 . 0 0 
0 . 08 0 . 00 o . oo 0 . 00 
0 . 0 7 o . oo o . o o 0 . 00 
0 . 0 6 o . oo o . oo o . oo 
0 . 0 4 o . oo 0 . 00 0 . 00 
0 . 0 3 o . oo 0 . 0 0 o . oo 
0 . 03 0 . 00 o . oo o . oo 
0 . 0 2 0 . 00 o . oo o . oo 
0 . 02 o . oo o . oo 0 . 00 
0 . 02 0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 o . oo o . oo 

52  · 1 . 00 - - 0 . 00 o . oo o . oo o . oo 

TABLE  Bl5 . L O C U S ; M O H -A 

SAM P L E  Al l � L E  F RE Q U E N C I E S 
S I ZE 1 2 3 4 5 

200  1 . 00 0 . 0 0 o . oo o . oo 0 . 00 
1 4 4 1 . 00 o . oo 0 . 00 o . oo o . oo 
1 7 2 1 . 00 o . oo 0 . 00 0 . 00 o . oo 
4 0 0  1 . 00 0 � 00 0 . 0 0 o . oo o . oo 
2 9 2  1 . 0 0 o . oo 0 . 00 o . oo o . oo 
480  L O O o . oo 0 . 0 0 o . oo 0 . 00 
1 0 4 1 . 00 0 . 0 0 o . oo o . oo . O .  0 0  
3 8 4  1 . 0 0 0 . 00 o . oo o . oo 0 . 00 
3 4 0  1 . 0 0  o . oo o . oo o . oo o . o o 
1 6 0 1 . 00 o . oo 0 . 00 0 . 0 0 o . oo 
3 8 8  1 . 00 o . oo 0 . 0 0 o . oo o . oo 

9 2  1 . 0 0 0 . 00 0 . 0 0 o . oo o . oo 
4 0 0  1 . 0 0 o . oo o . oo 0 . 00 o . oo 
4 0 0  1 . 0 0 o . oo o . oo o . oo o . oo 
3 9 6  1 . 0 0 0 . 0 0 o . oo o . oo o . oo 

6 

0 . 00 
o . oo 
0 . 00 
o . oo 
o . oo 
0 . 00 
0 . 00 
0 . 0 0 
o . oo 
o . oo 
0 � 00 
o . oo 
0 . 00 
0 . 00 

6 

o . oo 
o . oo 
0 . 00 
0 . 00 
o . oo 
o . oo 
o . o o 
0 . 00 
0 . 00 
0 . 00 
o . oo 
o . oo 
0 . 0 0 
0 . 00 
o . oo 

tao 



POPULAT I ON 

RD BUTT  77  
AFS  CAPEHO 
SF S CURT 2 
SFS CURT  1 
SAL F I SHER  
ftFS  ELK  
PAHS I AE R O I 
f'IFS  f'IARSH 
P\FS  BEAR  V 
SAL HELL  R 
S F SAL2 
S F  SAL 1 

POPULAT I ON 

WELLS 78  
RO BUTT 77  
NFS  CAPEHO 
SAL F I SHE R 
SAL HELL  R 
l"IF S BEA.R V 
ENT I AT 1  
fllFS ttARSH 
PAHS I PIERO I 
RD BUT  77 
S F  SAL 1 
S F  SAL2  
SFS CURT  2 

SF S CURT 1 

PIFS ELK  

TABLE  B21. 

SAflPLE 
S I ZE 

1 00 
1 92 
8 6  
52 

1 9 8 
5 0  

2 4 0  
86  
80  

200  
1 4 6  

· 2 0 0  

T ABL E B22 . 

SAf'lPLE 
S I ZE 

200  
1 00 
1 92 
1 98 

200 
88 

1 9 4  
8 6  

. 2 40  
1 98 
2()0 
1 38 

86  
· 52 
· 5 0 

1 

1 . 00 
1 . 00 
1 . 00 
1 . 0 0  
L OO 
1 . 00 
1 . 00  
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 

1 

0 . 7 4 
0 . 85 
0 . 89 
0 . 90 
0 . 9 1 

0 . 9 1 
0 . 9 1 
0 . 92 
0 . 95 
0 . 95 
0 . 99 
0 . 99 
0 . 99 
1 . 00 
1 . 0 0 

LOCUS 1 PGfl 

ALL ELE  F REQUENC I E S  
2 J 4 5 6 

o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
o • .  oo  o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . o o  o . oo ·  o . oo o . oo o . oo 

LOCUS I P I H  

ALLELE  FREQUEN C I E S  
2 3 4 5 6 

0 . 2 7 o . oo o . oo o . oo o . oo 
0 . 1 5  o . oo o . oo o . oo o . oo 
0 . 1 1  o . oo o . oo o . oo o . oo 
0 . 1 0 o . oo o . oo o . oo o . oo 
0 . 1 0  o . oo o . oo o . oo o . oo 
0 . 09 o . oo o . oo o . oo . o . oo 
0 . 09 o . oo o . oo o . oo 0 . 00 
0 . 00 o . oo o . oo o . oo o . oo 
o . os 0 . ·00 o . oo o . oo o . oo 
0 . 05 o . oo o . oo o . oo o . oo 
0 . 02 o . oo o . oo o . oo o . oo 
0 . 0 1 o . oo o . oo 0 . 00 o . oo 
0 . 0 1 o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo 0 . 00 o . oo o . oo 



POP U L AT I ON 

WELL S  78  
ENT I AT 1  
R D  BU T 7 7  
RD BUT T 77 
f'I F S  B E A R  V 
"SAL HELL R 
PI FS  CAPEHO  
PAHS I ME R O I 
SFS  CURT  2 
S F SAL 1 
SAL  F I SHER  
S F S A L 2 
SFS  CURT  1 
PI F S  PIARSH 

MFS E LK  

POPULAT I ON 

f'\F S E L K  
PAHS I MERO I 
f'IF S BEAR  V 
M FS  MARSH  
S F S A L 1 
WELLS  78 
SAL  HEL L R 
S F  SAL2  
RO  B UT 77  
SFS  CURT  2 
f'IF S CAPEHO  
S FS  CURT  1 
SAL  F I SH E R  
ENT I A T !  

T A B L E  B23. 

SAM PLE  
S I Z E 

200  
1 9 4 
200  
1 00 

8 8  
2 0 0  
1 9 2 
2 4 0  

8 6  
200  
1 9 8 
1 4 6 

52  
8 6  
50  

T ABLE  B2fi . •  

. SAMP L E  
S I ZE 

· 50 
1 56 

8 8  

86  
200  
200  
200  
1 46 
200  

86  
9 2  
5 2  

1 92 
9 4  

1 

0 . 4 6 
0 . 74 
0 . 80 
0 . 8 4 
0 . 9 0 
0 . 9 4 
0 . 9 5 
0 . 9 6 
0 . 9 7 
0 . 97 
0 . 9 7 
0 . 97 
0 . 9 8 
0 . 9 9 
1 . 00 

1 

0 . 96 
0 . 96 
0 . 97 
0 . 9 9 
0 . 9 9 
1 . 00 
1 . 0 0 
1 . 0 0  
1 . 0 0 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 

LOCUS : T 0 -· 1 

A L L E L E  FREQUEN C I ES 
2 3 4 5 6 ... 

0 . 5 4 o . oo o . o o o . oo o . oo 
0 . 2 6 o . oo o . oo o . oo o . oo 
0 . 2 1 o . oo o . oo o . oo o . oo 
0 . 1 6  o . oo o . o o o . oo 0 . 00 
0 . 1 0 o . oo 0 . 00 o . oo o . oo (A 

0 . 0 7 o . oo o . oo o . oo o . oo 
0 . 05 o . oo o . oo o . oo o . oo 
0 . 04 0 . 00 0 . 00 o . oo o . oo 
0 . 0 4 o . oo o . oo o . oo 0 . 00 
0 . 04 o . oo o . oo o . oo o . oo 
0 . 0 4 o . oo o . oo o . oo 0 . 00 
0 . 03 o . oo o . oo 0 . 00 o . oo 
0 . 0 2 o . oo o . oo o . oo o . oo 
0 . 0 1 o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 

LOCUS : T 0 - 2  

ALLE L E  F R EQUENC I E S 
2 3 4 5 6 

0 . 04 o . oo 0 .; 00 o . oo o . oo 
0 . 0 4 o . oo o . oo o . oo o . oo 
0 . 03 . o . oo o . oo o . oo o . oo 
0 . 0 1 o . oo o . oo o . oo 0 . 00 
0 . 0 1 o . oo o . oo o . oo o . oo 
0 . 0 1 o . oo o . oo o . oo 0 . 00 
0 . 01 o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
0 . 00 o . oo 0 . 00 o . oo o . oo 
0 . 00 o . oo o . oo o . oo o . oo 
o . oo o . oo o . o o o . oo o . o o 
o . oo o . oo o . oo o . oo 0 . 00 
o . o o 0 . 0 0 o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 



APPENDIX C 

FALL CHINOOK SALMON ALLELE FREQUENCIES 



... 

POPULAT I ON 

TOUTLE  78  
PR I ES T 1  7 8  
COWLTZ  78 
GREYS 75 
LEW I S  78  
BONNEV  78  
B I G  CK  78  
KALAPlA  76  
KALAfl,A 78  
PR I EST 2 78  
GREYS  78  
ABERNA  77  
ABERNAT· 7 8  
SPR I NG2 77 
ELOKOM 78  
SPR I NG 75 
ELOKOPt  7 5  
L W SALMON 
TOUTLE  7 7  
B I_G ___ C K _ 7_5 

POPULAT I ON 

T O U T L E  78  
F'R I EST l 7 8  
COWLTZ  78  
L W SALP\ON  
L E W I S  78  
SPR I NGl  77  
B I G  CK  78  
BONNEV  7 6  
ASERNAT  7 8  
BONNEV 78  
GREYS  7 8  
MCKENZ I E  
KAL AMA 78  
G R E Y S  7 5  
ELOKOM  7 8  
KAL AMA 7 6  
T OU T L E  7 7  
SPR I NG 7 5  
E L OKOM  75  
W I L L ARD  
ABERNA  77  
B I G  CK  75  
WASHOUGAL  
PR I ES T  77  
LE W I S  77  

TABLE  

SAMPLE  
S I Z E  

380  
400  
380  
400  
200 
388  
200 

1 08 0  

388  

200  
200  
584  
3 8 4  
2 00  
4 0 0  
2 0 8  
500 
384 

1 60 
J,_6Q_ __ 

T ABLE  

SAMP L E  
S I ZE 

1 7 4  
1 90 
200  
1 92 
1 9 2  

9 4  

1 98 
1 00 
1 00 
1 00 
1 9 0 
1 00 
1 9 4 
272  
1 8 4  
2 4 0  
1 80 
4 2 4  
2 5 0  
1 0 0 
4 5 8  
2 1 6  

7 '1  
9 8  

1. 0 0  

C l . 

1 

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

C2 . 

1 

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

. 1 .  0 0  
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 

LOCUS : AAT - 1 , 2  

ALLE L E  FREQUENC I E S  
2 3 4 5 6 

o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 0 . 00 
o . oo o . oo o . oo o . oo  o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo . o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo  o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo O ._90  O . QO _ Q_ . QO 

Locus , A AT - 3  

ALLELE  F REQUENC I E S  
2 3 4 5 6 

o . oo o . oo o . oo o . oo 0 . 00 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo  0 . 00 o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo 0 . 00 o . oo o . oo 
o . oo o . oo o . oo 0 . 00 0 . 00 
o . oo o . oo o . oo o . oo 0 . 0 0 
o . oo 0 . 0 0 0 . 00 o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 00 
0 . 0 0 o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo 0 . 00 o . oo 
o . oo o . oo 0 . 0 0 o . o o 0 . 00 
o . oo o . o o o . oo o . oo o . o o  
o . oo o . oo o . o o o . oo o . o o 
o . oo 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
o . oo 0 . 0 0 o . oo o . oo 0 . 0 0 
o . oo o . oo 0 . 0 0 o . oo 0 . 0 0 
0 . 0 0 o . oo 0 . 0 0 0 . 0 0 0 . 0 0 
o . oo o . oo 0 . 0 0 0 . 0 0 0 . 0 0 



T A B L E  C3 . L OCUS ; ADH  

SAMPLE  ALL E LE FREQUE NC I E S  
F'O f' U L A T I ON S I Z E 1 2 3 4 5 6 

L W SAL MON  1 04 0 . 7 9 0 . 2 1 o . oo o . oo o . oo 0 . 00 
SPR I NG 7 5  9 8  0 . 82 0 . 1 8  o . oo o . oo o . oo 0 . 00 
B I G  C •( 7 8  1 96 0 . 8 2 0 . 1 8  o . oo o . oo o . oo o . oo 
BONNEV  7 6  9 6  0 . 83 o .  :1. 7 o . oo o . oo o . oo 0 . 00 
ELOKOM  7 8  2 0 0  0 . 8 4 0 . 1 7  o . oo o . o o o . oo 0 . 00 
B O N N E V  78  1 98 0 . 85 0 . 1 5  o . oo o . oo o . oo o . oo 
A e, E RNAT  78  200  0 . 86 0 . 1 5  0 . 00 o . oo 0 . 00 o . oo 
SPR I NG 1  7 7  1 9 4 0 . 89 0 . 1 1  o . oo o . oo o . oo 0 . 00 
T O U T L E  7 8  1 96 0 . 90 0 . 1 0  0 . 00 o . oo o . oo 0 . 00 
G R E Y S  7 8  1 9 4 0 . 9 1 0 . 0 9 o . oo o . oo o . oo o . oo 
KALAMA  7 6  8 8  0 . 9 1 0 . 09 o . oo o . oo o . oo 0 . 00 
W I L L A R D  1 00 0 . 9 1 0 . 0 9 o . oo o . oo 0 . 00 0 . 00 
T O U T L E  7 7  1 00 0 . 9 2 o . oe o . oo o . oo o . oo o . oo 
WASHOUGAL  1 76 0 . 92 0 . 08 o . oo o . oo o . oo 0 . 00 
COWL T Z  7 6  . 1 0 0 0 . 9 2 0 . 08 o . oo o . oo 0 . 00 o . oo 
L E W I S  7 8  1 90 0 . 93 0 . 07 0 . 00 o . oo o . oo o . oo 
COW L T Z  78  200  0 . 9 4 0 . 0 7 0 . 00 ·  o . oo o . oo o . oo 
SF' R I NG 2  77  6 4  0 . 9 4 0 . 06 0 . 00 o . oo o . oo o . oo 
K A L AMA  78  200  0 . 96 0 . 05 o . oo o . oo o . oo 0 . 00 
P R I E S T  7 7  1 9 2 0 . 9 7 0 . 03 0 . 0 0 0 . 00 0 . 00 0 . 00 
F' R I E ST 1 78  1 9 6 0 . 98 0 . 0 2 0 . 00 0 . 0 0 o . oo o . oo 
F' R I E S T 2  78  8 2  0 . 9 9 0 . 0 1 0 . 00 o . oo o . oo o . oo 
I C E  H A R  74  1 00 1 . 0 0  o . oo o . oo o . oo 0 . 00 0 . 00 
MC •< ENZ I E  96  1 . 00 o . oo o . oo o . oo o . oo o . oo 
L E W I S  7 7  1 00 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 

T ABLE  C4. LOCUS ; AGF' - 1 

SAMPLE  AL L E L E  F REQUENC I E S 
f• O f' ULAT  I ON  S I Z E 1 2 3 4 5 6 

BONNEV  7 6  92  1 . 0 0  o . oo o . oo  o . o o o . oo 0 . 0 0 
PR I ES T 2  78  1 00 1 . 00 o . oo 0 . 00 0 . 00 o . oo o . oo 
MCKENZ I E  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
SF' R I NG 2  77 1 00 1 . 00 0 . 00 o . oo o . oo 0 . 00 0 . 0 0 
ABERNA  77  200  1 . 0 0  0 . 00 o . oo o . oo o . oo 0 . 00 
L W SALMON  1 00 1 . 0 0 o . oo o . oo o . o o o . oo 0 . 00 
I C E HAR  7 4  2 0 0  1 . 0 0  0 . 00 o . oo 0 . 0 0 o . oo o . o o 
I C E  HAR  73  1 30 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
G R E Y S  7 5  1 0 0 1 . 00 0 . 00 0 . 00 o . oo 0 . 00 0 . 0 0 
L E W I S  7 7 1 00 1 . 0 0  0 . 00 o . oo o . oo o . oo o . o o 
T O U T L E  7 7  1 0 0 1. 00 o . oo 0 . 0 0 o . oo o . o o o . oo 
P R I EST  7 7  1 0 0  1 . 00 0 . 00 o . oo o . oo o . oo 0 . 0 0 
WASHOUGAL  2 4 0  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
SPR I NG 75 354  1 . 00 o . oo 0 . 0 0 o . oo o . oo o . oo 
COlJL T Z  7 6  1 00 1 . 00 o . oo 0 . 00 0 . 00 o . oo o . oo 
W I L L A R D  9 4  1 . 0 0 0 . 00 o . oo 0 . 00 0 . 00 o . oo 
KALAMA  7 6  1 00 1 . 00 o . oo o . oo o . oo 0 . 00 0 . 00 



TABL E cs . L ocus , AGF' - 2 

SAMF'LE  AL L E LE F R E Q UE N C I E S  
POPULAT I ON S I Z E  1 2 3 4 5 6 

BONNEV  76  92  1 . 00 o . oo o . oo o . oo o . oo o . oo 
PR I EST2  78  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
MCKENZ I E  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
Sf'R I NG 2  77 1 00 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
ABERNA  7 7  200  1 . 0 0 o . oo o . oo o . oo 0 . 00 o . oo 
L W SALMON  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
I C E  HAR  74  200  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
I C E  HAR  73  1 30 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
GREYS  75  1 00 1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
LE W I S  77  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
TOUTL E  77  1 00 1 . 0 0  o . oo o . oo 0 . 00 0 . 00 0 . 00 .... PR I EST  77 1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
WASHOUG A L  2 4 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SPR I N G  75  3 5 4  1 . 00 o . oo o . oo o . oo o .. o o  o . oo 
COWL T Z  76  1 00 1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
W I LLARD  9 4  1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
KALAMA  76  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 

TAe, L E  C6. L ocus , Cl<- 1 

SAMPL E  AL L E LE F R E QUENC I E S 
PO F'UL A T  I O N  S I ZE 1 2 3 4 5 6 

GREYS  75  1 92 1 . 00 o . oo o . oo o . oo 0 . 00 0 . 00 
I C E  HAR  73  1 30 1 . 00 o . oo o . oo o . oo o . oo o . oo 
I CE HAR  74 200 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KALAflA  7 6  3 4 0  1 . 00 o . oo 0 . 00 o . oo 0 . 00 o . oo 
COWLT Z  76  1 00 1 . 0 0  o . oo o . oo o . oo o . oo 0 . 00 
MCKENZ I E  1 00 1 . 00 o . oo o . oo o . oo 0 . 00 o . oo 
ELOKOM  7 5  250 1 . 00 o . oo o . oo o . oo o . oo o . oo 
WASHOUGAL  1 26 1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
TOUTLE  77  288 1 . 00 o . oo o . oo o . oo o . oo o . oo 
SPR I NG 75  524  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
ABERNA 7 7  454  1 . 00 o . oo o . o o o . oo o . oo o . oo 
L W SALMON  296  1 . 00 o . oo o . oo o . oo o . oo o . oo 
B I G  CK 75  4 8  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
PR I EST  7 7  2 6 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 



T ABL E C7 . L OCUS : CK-2  

SAMPLE  ALL E L E  F RE Q U E NC I E S 
POPUL AT I ON . S I Z E 1 2 3 4 5 6 

COWLTZ  76  1 0 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
I CE HAR  73  1 30 1 . 00 o . oo o . oo o . oo o . oo o . oo 
I C E  H A R  74  200  1 . 0 0 o . oo . o . oo o . oo o . oo o . oo 
KALAf'lA  76  3 4 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
GREYS  7 5  1 9 2 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
MCKENZ I E  1 0 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
ABERNA  77 4 5 4  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WASHOUGAL  1 26 1 . 0 0 o . oo o � oo o . oo o . oo o . oo 
E L OKOM  75  2 5 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SPR I NG 75  524  1 . 0 0 o . oo o . oo o . oo o . oo o . o o 
TOUTLE  77  288  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
L W SALMON 2 9 6  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 

-�BICf CK 75  
- - - --- - - - . 

4 8  · · T � oo  o . oo o . ·o o  o .  <H> - <f. o·o - ·  -o-�·oo 
PR I ES T  77 2 6 4  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 

T ABL E CB . LOCUS : G L - 1 

SAMF' L E  AL L E L E  F REQUENC I ES 
F' O F' ULA T I ON S I Z E  1 2 3 4 5 6 

T O U T L E  7 7  1 00 0 . 87 0 . 1 3  o . oo o . oo o . oo o . oo 
COWL T Z  76  1 00 0 . 88 0 . 1. 2  o . oo o . oo o . oo o . oo 
TOUTLE  78 1 86 0 . 88 0 . 1 2  o . oo o . oo o . oo o . oo 
KALAMA  76  1 00 0 . 9 1 0 . 0 9 o . oo o . oo o . oo o . oo 
C O W L T Z  78  1 9 4 0 . 92 0 . 08 o . oo o . oo o . oo o . oo 
LE W I S  78  1 98 9 . 92 0 . 08 o . oo o . oo o . oo o . oo 
GREYS  7 8  2 00  0 . 95 0 . 06 o . oo o . oo o . oo o . oo 
KALAPlA  78  1 9 2 0 ,. 9 5  0 . 05 o . oo o . oo o . oo o . oo 
SPR I NG 75 200 0 . 98 0 . 03 o . oo o . oo o . oo o . oo 
I C E  HAR  73  1 30 0 . 98 0 . 02 0 . 0 1 o . oo o . oo o . oo 
PR I EST2  78  90  0 . 9 8 0 . 02 o . oo o . o o o . oo o . oo 
W I L L A R D  9 0  0 . 98 o . oo o . oo 0 . 0 2 o . oo o . oo 
L W SALMON  1 04 0 . 9 8 0 . 02 o . o o o . oo o . oo o . oo 
WASHOUGAL  272  0 . 98 0 . 02 o . oo o . oo o . oo o . oo 
AB E RNA  77 200  0 . 99 0 . 02 o . oo o . oo o . oo o . oo 
SF· R I NG2  77  9 4  0 . 99 0 . 0 1  o . oo o . oo 0 . 0 0 o . oo 
B I G  C K  78 200  0 . 9 9 0 . 0 1 0 . 00 o . oo o . oo o . oo 
BONNEV  76  1 00 0 . 9 9 0 . 01 o . oo 0 . 00 o . oo o . oo 
F'R I EST l 78  1 9 8 0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . oo 
BONNEV  78  200  0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . oo 
Sf' R I N G l  77  1 60 0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . o o 
AB E RNAT  78 200  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
PR I ES T  77 1 9 2  1 . 00 o . oo o . oo o . oo . o . oo o . oo 
ELOKOP\  7 8  2 00  1 . 00 o . oo o . oo o . oo o . oo o . oo 
I CE HAR  7 4  200  1 . 00 - 0 . 0 0 o . oo o . o o o . o o o . oo 
LEW I S  77  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 

['\CKENZ I E  1 00 1 . 00 o . oo o . oo o . oo 0 . 0 0 o . oo 



T A B L E  C9 . L OCUS : G l - 2 

SAM F' L E  AL L E L E  F RE Q U E N C I E S  
PO F' UL A T I ON S I Z E 1 2 3 4 5 6 

T O U T L E  7 8  1 86 1 . 0 0  0 . 0 1  o . o o o . o o o . oo o . oo 
BONNEV  78  200  · 1 . 0 0 o . oo 0 . 00 0 . 0 0 o . oo 0 . 00 
E L OKOf'l  7 8  2 0 0  1 . 0 0 o . oo o . o o o . oo o . oo o . oo 
BONNEV  76 100 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
LEW I S  78  200  L O O o . oo o . oo o . oo o . oo o . oo 
PR I E S T 1 78  2 0 0  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
COW L T Z  78  200  1 . 00 0 . 00 0 . 0,0 o . oo o . oo o . oo 
L W S A L MON  1 0 4 1 . 0 0 0 . 00 o . oo o . oo o . oo 0 . 00 
B I G  CK  7 8  2 0 0  1 . 0 0 o . oo o . oo o . o o o . oo o . oo 
Sf' R I NG 1  7 7  1 60 1 . 0 0 o . oo o . oo 0 . 00 o . oo o . oo 
ABERN A T  78  200  1 . 0 0 o . oo o . oo 0 . 00 o . oo o . oo 
ABERNA  77  200  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
GRE YS  7 8  200  1 . 00 o . o o o . o o o . oo 0 . 00 , 0 . 00 
PR I ES T 2  7 8  8 8  1 . 0 0 o . oo o . oo o . oo o . oo . o . oo 
K A L A M A  7 8  2 0 0  1 . 0 0 o . oo o . o o 0 . 0 0 0 . 00 0 . 00 

. SP R I NG 7 5  1 0 0 1 . 00 0 . 0 0 o . oo o . o o o . oo 0 . 0 0 
SPR I NG2  7 7  9 4  1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
I C E  HAR  74  200  1 . 0 0 0 . 00 o . oo o . o o o . oo o . o o 
COWL T Z  7 6  1 00 1 . 00 0 . 00 o . oo o . oo o . oo o . o o 
TOUTLE  7 7  1 0 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
W I L L A R D  1 0 0 1 . 00 o . oo o . oo o . oo o . oo o . oo 
WASHOUGAL  58  1 . 00 0 . 0 0 0 . 0 0 0 . 00 o . oo o . oo 
LEW I S  7 7  1 0 0 1 . 00 0 . 00 o . oo 0 . 0 0 o . oo o . o o 
KALAMA  7 6  1 00 1 . 00 0 . 0 0 o . oo 0 . 00 o . oo o . oo 



f*. I 

T AB L E  ClO . L OC U S : I DH 

SAMP L E  AL L E L E  F RE Q U E N C I E S 
F' O P UL A T I ON S I Z E 1 2 3 4 5 6 

L E W I S  7 7  1 84 · 0 . 88 0 . 00 0 . 1 3 o . oo 0 . 00 o . oo 
P R I E S T  7 7  5 4 4  0 . 8 9 0 . 1 1  o . oo 0 . 00 0 . 0 0 o . oo 
M C K E N Z I E  1 8 0 0 . 9 1 0 . 09 o . oo o . oo 0 . 00 o . oo 
F' R I E S T 1 ·  78  380  0 . 9 3 0 . 0 7 0 . 0 1 o . oo 0 . 00 o . oo 
P R I E S T 2  7 8  1 96 0 . 9 4 0 . 0 6 o . oo o . oo o . oo o . oo 
T O U T L E  7 7  1 96 0 . 9 4 0 . 02 0 . 0 4 0 . 00 o . oo 0 . 0 0 
C O W L T Z  7 8  2 9 6  0 . 96 0 . 03 0 . 0 1 o . oo o . oo o . oo 
WASHOUGAL  308  0 . 9 6 0 . 0 1 0 . 03 0 . 00 0 . 00 o . oo 
C O W L T Z  7 6  1 9 2  0 . 9 7 0 . 0 0 0 . 03 0 . 00 0 . 0 0 o . oo 
L E W I S  7 8  3 7 2  0 . 97 0 . 02 0 . 0 1 0 . 00 o . oo o . oo 
SPR I N G  7 5  1 8 4  0 . 98 0 . 02 o . oo o . o o o . oo o . oo 
T O U T L E  78  356  0 . 9 8 0 . 0 1 0 . 0 1 o . oo 0 . 00 0 . 0 0 
S F' R I N G 2  77 1 8 4 0 . 98 0 . 0 1 0 . 0 1 o . oo 0 . 00 o . oo 
A B E R N A T  78  380  0 . 98 0 . 0 2 0 . 00 0 . 00 o . oo o . oo 
S F' R I NG 1  7 7  200  0 . 99 0 . 0 2 o . oo o . oo o . oo o . oo 
K A L A M A  78  3 1 2  0 . 9 9 0 . 0 1 o . oo o . oo 0 . 00 o . oo 
B I G  C K  7 8  3 7 2  0 . 9 9 o . oo 0 . 0 1 o . oo o . oo 0 . 00 
e, O N N E V  7 6  2 0 0  0 . 9 9 0 . 0 1 0 . 00 o . oo o . oo o . oo 
l W S A L M O N  20 4 0 . 9 9 0 . 0 1 0 . 0 1 o . oo 0 . 00 0 . 00 
KALAMA  76  3 2 8  0 . 9 9 0 . 0 1  0 . 0 0 o . oo o . oo o . oo 
G R E Y S  7 8  368  1 . 00 o . oo 0 . 0 0 0 . 0 0 0 . 00 o . oo 
BONNEV  78  3 6 8  1 . 00 o . oo o . oo 0 . 0 0 o . oo 0 . 0 0 
ELOKOM  78 364  1 . 00 0 . 0 0 · 0 . 00 o . oo o . oo o . oo 
GRE Y S  7 5  2 6 4  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
W I L L AR D  200  1 . 0 0 0 . 00 o . oo o . oo o . oo o . oo 
I C E H A R  7 4  4 0 0  1 . 00 o . oo o . oo 0 . 0 0 o . oo o . oo 



T ABL E C l l . L OCUS : L DH- 3 

S A PI P L E  A L L E L E  F R E Q U E N C I ES 
POPULAT I ON S I Z E  1 2 3 4 5 6 

TOUTLE  7 8 9 5  1 . 00 o . oo o . oo o . oo o . oo o . oo 
PR I ES T ! 78  1 00 1 . 0 0 0 . 00 0 . 0 0 o . oo o . oo o . oo 
B I G  CK  78  1 0 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
B O N N E V  7 6  5 0  1 . 0 0 o . oo 0 . 0 0 o . oo o . oo o . oo 
L EW I S  7 8  1 00 1 . 0 0 o . oo 0 . 0 0 o . oo o . oo 0 . 00 
BONNEV  7 8  1 00 1 . 0 0 o . oo o . o o o . oo o . oo 0 . 0 0 
C O W L T Z  7 8  1 0 0 1 . 0 0 o . oo o . oo 0 . 0 0 o . oo o . o o 
MCKEN Z I E  5 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
GREYS 7 8  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
f'R I E ST 2 7 8  39  1 . 0 0 o . oo o . oo o . oo 0 . 0 0 o . oo 
A B E R N A T  78  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
A B E R N A  7 7 1 0 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
E L O KOM  7 8  1 00 1 . 0 0 o . oo o . oo o . oo 0 . 00 o . oo 
S P R I N G !  7 7  1 0 0  1 . 0 0 o . oo 0 . 0 0 o . oo 0 . 0 0 0 . 00-
K A L A.PI A  7 8  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
L W S AL MON  5 2  1 . 0 0 o . oo o . oo o . oo o . oo o . o o 
SPR I N G 2  7 7  45  1 . 0 0  o . oo o . oo o . oo o . oo 0 . 0 0 
I C E HAR  7 4  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
I C E  HAR  73  6 5  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
G R E Y S  7 5  5 0  1 . 0 0 o . oo 0 . 0 0 0 . 0 0 o . oo 0 . 00 ,.., L E W I S  77  5 0  1 . 00 o . oo o . oo o . o o o . oo o . oo 
TOUT L E  77  1 0 4 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
PR I E S T  7 7  1 00 1 . 0 0 0 . 00 o . oo 0 . 0 0 o . oo 0 . oo 
WASHOUGAL  1 4 8  1 . 0 0 o . oo 0 . 0 0 o . oo o . oo o . oo 
SP R I NG 7 5 1 50 1 . 0 0 0 . 00 o . oo o . oo 0 . 0 0 o . oo 
C O W L T Z  7 6  5 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
W I L L AR D  5 0  1 . 0 0 0 . 0 0 o . oo o . oo o . oo o . oo 
K A L A M A  7 6  5 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 



T ABL E C 1 2 .  L OCUS i LDH- 4 

SAPlF' L E  A L L E L E  F REQUENC I E S  
F' O f' UL A T  I ON  S I ZE 1 2 3 4 5 6 

LE W I S  7 7  1 0 0  0 . 9 6 0 . 04 o . oo o . oo o . oo o . oo 
MCKEN Z I E  1 00 0 . 99 0 . 0 1  o . oo o . oo o . oo o . oo 
TOUTLE  7 8  1 90 1 . 00 o . oo o . oo o . oo o . oo o . oo 
PR I EST 1 78 200 1 . 00 o . oo o . oo o . oo o . oo o . oo 
ELOKOPl  78  200  1 . 0 0  o . oo 0 . 00 o . oo o . oo o . oo 
BONNEV  7 6  1 0 0  1 . 00 o . oo o . o o 0 . 00 o . oo o . o o 
L E W I S  78  200  1 . 00 o . oo o . oo o . o o o . oo o . oo 
BONNEV 78  1 9 6 1 . 00 0 . 00 o . oo o . oo 0 . 00 o . oo 
ABERNAT  7 8  200  1 . 00 o . oo o . oo o . oo o . o o o . oo 
I C E  HAR  73  1 30 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
B I G  C K  78  2 00  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
f' R I EST 2 78 78  1 . 00 o . oo o . oo o . oo o . oo o . oo 
COWLTZ 7 8  200  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
ABERNA  7 7  200  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
GREYS  78  200 . 1 . 00 o . oo o . o o o . oo o . oo o . ·o o  
SF' R I NG 2  77  9 0  1 . 00 o . oo o . o o o . oo o . oo o . oo 
KALAMA  7 8  2 0 0  1 . 0 0 o . oo o . oo o . o o o . oo 0 . 00 
WASHOUGAL  2 76  1 . 00 o . oo o . oo o . o o o . oo o . oo 
Sf' R I NG 1  77  200  1 . 00 o . oo o . o o o . oo 0 . 00 o . oo 
I C E  H A R  74  200  1 . 0 0  o . oo o . oo 0 . 00 o . oo o . oo 
PR I EST 7 7  298  1 . 00 o . oo o . o o o . oo o . oo o . o o 
GREYS  7 5  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
KALAMA  76  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
TOUTLE  77  2 08  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SF' R I NG 75  300  1 . 00 o . oo o . oo o . oo o . oo o . oo 
COWLTZ  76  1 00 1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
L lJ S A L MON  1 04 1 . 00 o . oo · 0 . 0 0 0 . 00 o . oo o . oo 
W I L L A R D  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 



TABLE  0 1 3 .  L O CUS : L DH -· 5  

SAM F' L E  AL L E L E  F R EQUENC I E S 
f' O F' U LAT I ON S I Z E  1 2 3 4 5 6 

F'R I E S T 2  78  78  0 . 9 9 0 . 0 1 o . oo o . oo o . oo o . oo 
I C E  HAR  7 3  130  0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
COW L T Z  78  1 92 1 . 00 0 . 0 1 o . oo o . oo o . oo o . oo 
PR I EST  77  1 8 8 1 . 00 0 . 0 1 o . oo o . oo o . oo o . oo 
WASHOUGAL  276  1 . 00 o . oo o . oo o . oo o . oo o . oo 
LE W I S  78  200  1 . 0 0 o . oo o . oo 0 . 00 o . oo o . o o 
SF' R I NG 2  77  80  1 . 00 o . oo o . oo o . o o 0 . 00 o . oo 
B I G  CK  78  200  1 . 00 o . oo o . oo 0 . 00 o . oo 0 . 00 
BONNEV  7 6  1 00 1 . 00 o . oo o . oo o . oo o . oo o . oo 
T O U T L E  78  1 90 1 . 00 o . oo o . oo o . o o o . oo o . oo 
PR I E.S T 1  7 8  2 00  · 1 . 00 o . oo o . oo o . oo o . oo o . oo 
A B E R N A T  7 8  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
Sf' R I NG 7 5  2 3 8  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
GREY.S 78  2 0 0  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
B O N N E V  7 8  1 9 6 1 . 00 o . oo o . oo o . oo o . oo o . oo 
t( A L A M A  78  200  1 . 00 0 . •  0 0  o . oo o . o o o . oo o . oo 
ABERNA  7 7  200  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
EL OKOM  7 8  2 0 0  1 . 00 o . oo o . oo o . oo o . oo o . oo 
Sf' R I NG l  77 2 0 0  1 . 0 0 0 . 0 0 o . oo 0 . 0 0 o . oo o . o o 
L EW I S  7 7  1 00 1 . 00 0 . 00 o . oo 0 . 00 o . oo o . oo 
I CE H A R  7 4  2 0 0  1 . 00 o . oo o . o o o . oo o . oo o . oo 
MCKENZ I E  1 00 1 . 00 0 . 00 0 . 00 o . oo o . oo o . oo 
COWL T Z  7 6  1 00 1 . 0 0  o . oo o . oo o . o o o . oo o . oo 
L W S A L M O N  1 0 4 1 . 00 0 . 00 o . oo 0 . 00 o . oo 0 . 0 0 
T O U T L E  77  1 0 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
KALAMA  76  1 0 0  1 . 0 0  0 . 00 o . oo o . oo o . oo 0 . 00 
W I L L A R D  1 00 1 . 00 o . oo o . oo o . oo o . oo 0 . 0 0 

/JIii\ 



T A B L E  Cl 4 .  L OCUS : . LGG  

SAP\F'LE  ALL E LE  F REQUENC I E S  
F'OF'ULAT I ON S I Z E 1 2 3 · 4  5 6 

ABE RNAT  7 8  1 9 8 0 . 68 0 . 3 2 o . oo o . oo o . oo o . oo 
SPR I NG 7 5  1 00 0 . 7 1 0 . 2 9 o . oo o . oo o . oo o . oo 
E L OKOP\  78  1 84 0 . 7 1 0 . 29 o . oo o . oo o . oo o . oo 
L lJ SAL MON  1 04 0 . 7 4 0 . 26 o . oo o . oo o . oo o . oo 
W I LLARD  9 6  0 . 7 7 0 . 23 0 . 00 o . o o o . oo o . oo 
BONNEV  7 8  :J. 9 4  0 . 7 8 0 . 2 2 o . oo o . oo o . oo o . oo 
B I G  CK 7 8  1 98 0 . 78 0 . 2 2 o . oo o . oo o . oo o . oo .  
P R I ES T !  78  1 9 8  0 . 80 0 . 20 o . oo o . oo 0 . 00 o . oo 
SP R I NG2 77  9 0  0 . 80 0 . 2 0 o . oo o . oo o . oo o . oo 
G R E Y S  7 8  2 0 0  0 . 8 1 0 . 20 o . oo o . oo o . oo o . oo 
PR I E S T 2  78  84  0 . 8 1 0 . 1 9 o . oo o . oo o . oo o . oo 
BONNEV  7 6  9 8  0 . 84 0 . 1 6  o . oo o . oo o . oo o . oo 
K A L AMA 76  1 00 0 . 8 4 0 . 1 6  o . oo o . oo o . oo o . oo 
MCKENZ I E  9 6  0 . 8 4 0 . 1 6 o . oo o . o o o . oo o . oo 
K A L AMA 7 8  1 82 0 . 87 0 . 1 3  o . oo 0 . 0 0 0 . 00 o . oo 
SPR I N G 1  77  1 98 0 . 8 8 0 . 1 2  o . oo 0 . 00 o . oo o . oo 
TOUTLE  78  1 9 6  0 . 89 0 . 1 1  o . oo o . oo o . oo 0 . 00 
L E W I S  7 8 1 9 0  0 . 90 0 . 1 0  o . oo o . oo o . oo o . oo 
T O U T L E  77  9 4  0 . 90 0 . 1 0 o . oo o . oo o . oo o . oo 
COWL T Z  7 6  1 0 0  0 . 9 4 0 . 06 o . oo o . oo 0 . 00 o . oo 
L E W I S  7 7  92  0 . 9 6 0 . 04 0 � 00 o . oo o . oo o . oo 
COW L T Z  7 8  1 94 0 . 9 6  0 . 04 o . oo · 0 . 00 o . oo 0 . 00 
I CE H A R  7 4  200  1 . 00 o . oo o . oo o . o o . o . oo o . oo 



T A B L E  C1 5 .  L O C U S : MDH- A 

SAMPL E AL L E L E  F R E QU ENC I E S  
POPULAT I ON S I Z E  1 2 3 4 5 6 

A B ERNA 77  4 0 0  1 . 00 o . oo o . oo o . oo o . o o 0 . 00 
TOUTLE  78  4 0 0  1 . 00 0 . 00 o . oo o . oo o . oo 0 . 00 

. . . F'R I E S T 1 78  4 0 0  1 . 00 o . oo 0 . 00 o . oo 0 . 0 0 o . oo 
ELOt<OM  7 8  3 9 6  1 . 0 0 o . oo o . oo 0 . 00 o . oo 0 . 0 0 
MCKENZ I E  2 0 0  1 . 0 0 o . oo . o . o o o . oo o . oo 0 . 00 
LE W I S 7 8  4 0 0  1 . 0 0  o . oo o . oo o . oo o . oo 0 . 0 0 
BONNEV  7 8  396  1 . 0 0 o . oo o . oo 0 . 0 0 o . oo 0 . 0 0 
COWL T Z  78  3 9 2  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
BO N N E V  7 6  2 0 0  1 . 0 0 o . oo o . oo o . o o o . oo o . oo 
B I G ·C K  7 8  4 0 0  1 . 00 o . o o o . oo o . o o 0 . 0 0 o . oo 
PR I E S T 2  7 8  200  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
Ae, E RNA T  7 8  4 0 0  1 . 0 0 o . oo o . oo o . o o o . oo o . oo 
L E W I S  7 7  2 0 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
G R E Y S  7 8  4 0 0  1 . 00 o . oo  0 . 00 o . o o o . oo o . oo 
SPR I NG 2  77 2.0 0  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
KA L A M A  7 8  4 0 0  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
TOUTLE  7 7  2 0 0  1 . 00 o . oo o . oo 0 . 0 0 o . oo o . oo 
SF' R I NG 1  7 7  4 0 0  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
I C E  HAR  73  260  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
I C E  HAR  7 4  4 0 0  1 . 00 o . oo o . oo 0 . 0 0 o . oo o . oo 
WASHOUGAL  4 8 0  1 . 0 0 o . oo o . oo o . o o o . oo o . oo 
COWL T Z  · 7 6 2 0 0  1 . 0 0 o . oo o . o o o . o o 0 . 00 o . oo 
PR I E S T  7 7  388  1 . 0 0  o . oo o . oo 0 . 00 o . oo o . oo 
KAL AMA  76  200  1 . 00 o . oo o . oo o . oo o . oo 0 . 0 0 
S P R I NG 75  6 0 0  1 . 0 0 o . oo o . oo o . oo o . oo 0 . 00 
L W SALMON  2 0 8  1 . 0 0  o . oo o . oo 0 . 00 o . oo o . oo 
W I L L A R D  2 0 0  1 . 0 0 o . oo o . oo o . oo 0 . 00 o . oo 



F' O F'U L A T I ON 
. -- - �------- - . ··· · ·- . 

Sf' R I NG 2  77 
MCKENZ I E  
B O N NE V  7 6  
B I G .  C t( 7 5  
GREYS  7 5  
l W SAL MON  
E L D .C OP\  75  
P R I.E S T 1 78  
B O NNEV  78  
Sf' R I NG 1  77  
W I L L A R D  
A B E RNA  7 7  
SF' R I NG 7 5  
WASHOUGAL  
B I G  CK 78  
F' R I E S T 2  7 8  
G R E Y S  78  
KAL Al'lA  7 6  
KALAMA  7 8  
A B E R N A T  78  
T OU T L E  77  
L E W I S  7 7  
ELOKOPI  7 8  
COWL T Z  7 6  
F' R I EST  7 7  
T O U T LE  78  
I CE  HAR  7 4  
L E W I S  78  
COWL T Z  78  
I CE . Hf!l.R 73  

F'O F' UL A T I O N 

PR I E ST2 78 
WASHOUGAL  
6 F' R I NG2  77  
BONNEV  · 7 6  
I CE H A R  7 3  
COWLTZ  7 6  
L E W I S  77  
I CE HAR  74  
M C K E N Z I E  
A B E RN·A 77  
W I L L A R D  
T O U T L E  77  
SF' R I NG 7 5  
KALAfWIA  7 6  
F· R I E ST  77  
L W SALMON  

TABLE  Cl f .  

SAP\F' L E  
S I Z E 1 

2 0 0  0 . 9 1 
200  0 . 9 1 
1 9 6 0 . 9 2 
2 7 2  0 . 9 2 
536  0 . 9 3 
7 6 4  0 . 9 4 
5 0 0  0 . 9 4 
400  0 . 9 5 
4 0 0  0 . 95 
3 9 6  0 . 9 5 
200  0 . 9 5 
9 0 0  0 . 9 5 

1 0 32  0 . 9 5 
7 6 8  0 . 9 6 
4 0 0  0 . 96 
200  0 . 97 
400  0 . 9 7 

1 50 8  0 . 9 7 
4 0 0  0 . 97 
400  0 . 9 7 
656  0 . 97 
200  0 . 98 
3 9 6  0 . 98 
1 9 2  0 . 98 
5 1 2  0 . 98 
4 00  0 . 9 9 
4 0 0  0 . 9 9 
4 0 0  0 . 99 
3 9 2  1 . 00 
2 6 0  1 . 00 

T AB L E  Cl7. 

SAP1PLE  
S I Z E 1 

1 00 1 . 0 0 
2 0 0  1 . 00 
1 0 0 1 . 0 0 
1 00 1 . 00 
1 3 0 1 . 0 0 
1 00 1 . 0 0 
1 0 0 1 . 0 0  
200  1 . 0 0  
1 0 0 1 . 00  

9 2  1 . 0 0 
1 0 0 1 . 0 0 
1 0 0 1 . 0 0 
3 8 0  1 . 0 0 
1 00 1 . 0 0  
7 0  1 . 0 0  

1 0 4 1 . 0 0 

L OCUS : P\DH- e, 

AL L E L E  F REQUENC I E S  
2 3 4 5 6 

0 . 0 9 o . oo o . oo o . oo o . oo 
0 . 0 9 o . oo o . oo o . oo o . oo 
0 . 08 o . oo o . o o o . oo o . oo 
0 . 00 o . oo o . oo o . oo o . oo 
0 . 0 7 o . oo o . o o o . oo o . oo 
0 . 06 o . oo o . oo 0 . 00 o . oo 
0 . 0 6 o . oo 0 . 00 o . oo  o . oo 
0 . 03 0 . 03 o . oo o . oo o . oo 
0 . 06 _o . oo  o . oo o . oo o . oo 
0 . 05 o . oo o . o o o . oo o . oo 
0 . 0 5 o . oo 0 . 0 0 o . oo o . oo 
0 . 0 5 o . oo o . oo o . oo o . oo 
0 . 05 o . oo 0 . 0 0 o . oo o . oo 
0 . 0 4 o . oo 0 . 00 o . oo 0 . 00 
0 . 0 4 o . oo o . oo o . oo o . oo 
0 . 04  o . oo o . oo o . oo o . oo 
0 . 0 4 o . oo 0 . 00 o . oo o . oo 
0 . 03 o . oo o . oo o . oo o . oo 
0 . 0 3 o . o o o . o o o . o o o . oo 
0 . 03 o . oo o . oo o . oo o . oo 
0 . 03 o . oo o . oo o . oo o . oo 
0 . 03 o . oo o . oo o . oo o . oo 
0 . 02 o . oo o . o o o . oo o . oo 
0 . 02 o . oo o . oo o . oo o . o o 
0 . 0 1  0 . 0 1 o . oo o . oo 0 . 00 
0 . 02 o . oo o . oo o . oo o . oo 
0 . 0 1  0 . 0 1 o . o o o . o o o . o o 
0 . 0 1 o . oo o . oo o . oo o . oo 
0 . 0 1  o . oo o . oo o . oo 0 . 00 
o . oo· o . oo o . oo o . oo o . oo 

LOCUS ; 6PG  

AL L E LE F REQUENC I ES 
2 3 4 5 6 

o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . o o o . oo o . oo 
o . oo o . o o o . o o o . oo o . oo 
o . oo o . oo o . o o o . oo 0 . 00 
o . oo o . oo 0 . 00 o . oo 0 . 00 
o . oo o . oo o . oo o . oo o . oo 
o . o o o . oo o . oo o . oo 0 . 0 0 
o . oo o . oo o . oo o . o o o . oo 
o . oo o . o o o . oo 0 . 0 0 o . oo 
0 . 0 0 o . oo o . o o o . oo o . oo 
0 . 0 0 o . o o o . o o o . oo o . oo 
o . o o o . oo o . oo o . oo o . o o 
o . o o o . o o o . o o 0 . 0 0 o . oo 
o . oo o . o o o . oo o . oo o . oo 
o . oo o . o o 0 . 0 0 0 . 0 0 o . o o 



P O PUL A T I ON 

I C E H AR  7 4  
W A S H O U G A L  
COWLTZ  7 6  
S P R IN G  75  
B O N NE .V 76  
KALAMA  7 6  
G R E Y S  75  
PR I E S T  77  
ABE RNA  7 7  
L W SALMON  
TOUTL E  7 7  
MCKENZ I E  
W I L L ARD  

f' O f' U LAT I ON 

W A S H O U G A L  
M C K E N Z I E  
KAL AMA  7 6  
L E W I S  7 7  
TOUTLE  7 7  

-- PR I EST  7 7  
BONNEV  7 6  
L W SALMON  
GREYS  75  
B I G  CK  75  
I CE . H A R  74  
W I LL ARD  
COWL T Z  7 6  
S PR I NG 7 5  
ABERNA  7 7 
I CE HAR  73  
E L m<OPl  75  

T A B L E  C 1 8. 

SAM P L E  
S I Z E  

200  
1 3 6 
1 0 0 

1 

1 . 00 
1 . 00 
1 . 0 0 

1 0 0  . 1 .  0 0  
1 00 1 . 0 0 
3 4 0  1 . 00 

8 0  1 . 00 
1 0 0  1 . 00 
200  1 . 0 0 
1 04 1 . 00 
1 0 0  1 . 00 
1 0 0 1 . 00 
1 0 0 1 . 00 

T ABL E C 1 9 .  

S A M P L E  
S I Z E 1 

1 36 0 . 93 
9 4  0 . 9 6 

3 4 0  0 . 9 6 
1 00 0 . 9 6 
208  0 . 9 7 
1 96 0 . 9 9 
1 00 1 . 00 
1 98 1 . 00  
80  1 . 00 

1 68 1 . 00 
1 00 1 . 00 
1 00 ·1 . 00 
1 00 1 . 00 
4 1 2  1 . 0 0 
2 6 6  1 . 0 0 
1 3 0 1 . 0 0 
2 5 0  1 . 0 0 

LOCUS : P G I - 1 

A L L E L E  F REQUENC I E S 
2 3 4 5 6 

0 . 0 1 o . oo 0 . 00 o . oo o . oo 
0 . 0 0 o . o o o . oo o . oo o . oo 
o . oo o . oo 0 . 0 0 o . oo o . oo 
0 . 00 o . oo o . oo o . oo o . oo 
o . oo o . o o o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo 0 . 0 0 
0 . 00 o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
0 . 0 0 0 . 00 0 . 00 o . oo 0 . 0 0 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o � oo 
0 . 0 0 o . oo 0 . 00 o . oo 0 � 0 0 
o . oo o . oo o . oo o . oo o . oo 

· · - - --·-- - -

L OCUS : f• G I - 2  

A L L E L E  F REQUENC I ES 
2 3 4 5 · 6  

0 . 0 7 o . oo o . oo o . oo o . oo 
0 . 0 4 0 . 00 o . oo 0 . 00 o . oo 
0 . 0 4 o . oo o . oo o . oo o . oo 
0 . 0 4 o . oo o . oo o . oo o . oo 
0 . 03 o . oo o . oo o . oo o . oo 
0 . 0 2 o . oo o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo o . o o 0 . 0 0 o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo 0 . 00 o . oo o . oo o . oo 
o . oo o . oo o . oo o . oo o . oo .  
o . o o o . oo o . oo o . oo o . oo 
o . o o 0 . 00 0 . 00 0 . 00 0 . 0 0 
o . oo o . oo o . oo o . oo o . oo 
o . o o o . oo o . oo o . o o o . o o 
o . oo 0 . 00 o . o o o . o o o . o o 



T ABL E  C20 . L O CUS : f' G I - 3  

SAMF' L E  AL L E LE F R E Q UE N C I E S  
F' O f' ULA T I O N S I Z E 1 2 3 4 5 6 

K A L AM A  76  340  1 . 00 o . oo o . oo o . oo o . oo o . oo 
B O N N E V  76  1 00 1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
M C K E N Z I E  1 00 1 . 00  o . oo o . o o o . oo 0 . 0 0 o . oo . 

· r o U T L E  7 7 2 0 8  1 . 0 0 0 . 00 o . o o o . oo o . oo o . o o 
L W S A L M O N  1 98 1 . 0 0  o . oo o . o o o . oo o . o o o . oo 
I C E  HAR  7 4  200  1 . 0 0 0 . 0 0 o . oo o . oo o . o o 0 . 00 
SPR I NG 75  4 1 2  1 . 0 0 o . oo o . oo o . o o o . oo o . o o 
ELOKOM  75  2 5 0  1 . 0 0 o . oo o . oo 0 . 00 o . oo o . oo 
WASHOUGAL  2 2 8  1 . 00 0 . 0 0 o . o o o . oo o . oo o . o o 
COWLTZ  7 6  1 00 1 . 0 0 o . oo 0 . 0 0 o . oo o . oo 0 . 00 
B' I G  Cl<  75  1 68 1 . 0 0 o . oo o . oo o . oo 0 . 0 0 o . oo 
G R E Y S  7 5  8 0  1 . 0 0 o . oo o . oo o . oo 0 . 0 0 o . oo 
W I L L ARD  1 0 0 1 . 00 o . oo o . oo o . oo o . o o o . o o 
ABERNA  7 7  3 7 4  1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
PR I ES T  77  288  1 . 0 0 o . oo 0 . 0 0 o . oo o . o o o . oo 
L E W I S  7 7  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
I C E  H A R  7 3  · 1 3 0 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 

T ABL E C2 1 . LOCUS : PGPl  

SAM F' L E  ALL E L E  F R EQUENC I E S  - ·· · · ·  - - .. ·--- � .  - ·  . .  .._ 
POPULA T I ON S I ZE 1 2 3 4 5 6 

I C E . HAR  7 4  2 0 0  1 . 0 0 0 . 0 1 o . oo 0 . 00 o . oo o . oo 
WASHOUGAL  1 9 0 1 . 0 0  0 . 0 1  o . oo o . oo o . oo 0 . 00 
GRE Y S  75  80  1 . 00 o . oo o . oo 0 . 0 0 o . oo o . oo 
I C£ HAR  7 3  1 30 1 . 0 0 o . oo 0 . 00 o . oo o . oo o . oo 
BONNEV  7 6  1 00 L O O 0 . 00 o . o o o . o o o . oo o . oo 
L E W I S  7 7  1 00 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
COWLT Z 76  1 00 1 . 0 0 o . oo o . o o o . oo o . oo o . oo 
B I G  CK  7 5  2 1 6  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
E L O t<Of'\ 75  250 1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
W I L L. ARD  9 8  1 . 00 o . oo o . oo o . oo o . oo o . oo 
ABERNA  7 7  3 7 8  1 . 00 o . oo o . o o o . oo o . o o o . oo 
SPR I NG 75  3 2 8  1 . 0 0 o . oo o . oo o . oo 0 . 0 0 0 . 0 0 
T O U T L E  7 7  288  1 . 0 0 o . oo o . oo o . o o 0 . 0 0 o . oo 
KALAMA  76  340  1 . 00 o . oo 0 . 0 0 o . oo o . oo o . oo 
PR I E ST  7 7  1 6 4  1 . 00 o . o o 0 . 0 0 o . oo 0 . 0 0 o . oo 
L w · s AL MON 298  1 . 00 o . oo o . oo 0 . 0 0 o . oo 0 . 00 
M C K EN Z I E  1 0 0 1 . 00 o . o o o . oo o . oo o . o o 0 . 00 



T Ae, L E  C22 . L OC U S : f' M I  

SAMP L E  AL L E L E  F R E Q U E N C I E S  
f' O F' ULAT I ON S I Z E 1 2 3 4 5 6 

C O W L T Z  7 6  1 00 0 . 4 1 0 . 53 0 . 06 0 . 0 0 o . oo o . oo 
COWL T Z  78  1 98 0 . 50 0 . 4 6 0 . 05 o . oo 0 . 00 0 . 00 
A e, E R N A T  78  2 0 0  0 . 5 0 0 . 4 2 0 . 0 8 o . oo 0 . 00 o . oo 
TOU T L E  7 8  1 9 2 0 . 5 0 0 . 4 7 0 . 03 0 . 0 0 o . o o o . o o 
WASHOUGAL  2 5 2  0 . 5 1 0 .  4 8 .  0 . 0 1 0 . 0 0 0 . 0 0 o . oo 
MCKENZ I E  1 0 0 0 .  �j 1 0 . 4 9 o . oo o . oo o . o o o . oo 
K A L A M A  7 6  3 3 0  0 . 5 2 0 . 4 4 0 . 03 o . oo o . o o 0 . 00 
BONNEV  7 8  2 0 0  0 . 5 3 0 . 4 5 0 . 0 2 0 . 00 o . oo o . oo 
T OU T L E  77  2 8·6 0 . 5 4 0 . 4 1 0 . 05 o . oo o . o o o . oo 
BONNEV  7 6  1 00 0 . 5 4 0 .· 4 0  0 . 06 0 . 00 o . oo 0 . 0 0 
L W S A L M O N  3 5 6  0 . 55 0 . 40 0 . 05 o . oo o . oo o . oo 
SPR I NG 7 5  4 9 8  0 . 56 0 . 4 1 0 . 03 0 . 0 0 o . oo 0 . 0 0 
E L O K O M  78  200  0 . 57 0 . 3 9 0 . 05 0 . 00 0 . 00 o . oo 
B I G  C K  7 5  2 0 4  0 . 57 0 . 4 1 0 . 0 2 o . oo o . oo 0 . 00 
G R E Y S 7 8  2 0 0  0 . 58 0 . 3 9 0 . 04 o . oo o . oo o . o o 
L E W I S  7 8  1 9 0 0 . 59 0 . 35 0 . 05 o . oo o . oo o . oo 
W I LL A R D  1 00 0 . 6 0 0 . 3 9 0 . 0 1  o . oo 0 . 00 o . oo 
B I G  C t< 7 8  2 0 0  0 . 6 2 0 . 37 0 . 02 0 . 00 o . oo 0 . 0 0 
A B E R N A  7 7  4 3 8  0 . 6 2 0 . 3 3 0 . 06 o . o o o . oo 0 . 00 
KALAMA  7 8  2 0 0  0 . 6 2 0 . 3 7 0 . 0 1 o . oo o . oo o . oo 
Sf' R I NG 2  7 7  9 8  0 . 6 2 0 . 3 1 0 . 07 0 . 0 0 0 . 00 o . o o 
GRE Y S  7 5  266  0 . 6 3 0 . 36 0 . 02 0 . 00 0 . 00 0 . 00 
SPR I NG ! 77  1 9 6 0 . 6 5 0 . 32 0 . 03 o . oo o . oo o . oo 
PR I E S T  77  292  0 . 6 7 0 . 33 0 . 00 o . oo 0 . 0 0 o . oo 
f' R I E ST 1 7 8 1 9 8 0 . 6 8 0 . 3 2 o . oo 0 . 00 0 . 00 0 . 00 
E LOKOM  7 5  2 50  0 . 6 8 0 . 2 9 0 . 03 o . oo o . oo o . oo 
I CE H A R  73  1 2 2 0 . 7 4 0 . 2 6 o . oo o . o o o . oo o . oo 
f' R I E ST 2 78  9 8 0 . 75 0 . 25 o . oo o . oo o . oo o . oo 
I CE H A R  7 4  2 0 0  0 . 80 0 . 2 1  0 . 00 o . oo o . oo o . oo 
L E W I S  7 7  1 0 0 0 . 9 6 0 . 0 4 0 . 00 o . oo o . oo 0 . 0 0 



P O P U L A T I O N 

B I G  c•( 7 8  

A B E R N A T  78  

e.ONNEV  7 8  

E L O .W M  7 5  

P R I E S T  7 7  

P R I E S T 1 78 

K A L AMA  76  

W I L LA R D  

S F' R I N G 1  7 7  

L w S A L M ON 

SPR I N G 2  7 7  

SPR I N G 7 5  

L EW I S  7 8  

E L O K O M  7 8  

e,O N N E V  7 6  

K A L AMA  78  

A E� E R N A  7 7  

W A S H O U G A L  

G R E Y S  7 5  

P R I ES T 2  7 8  

G R E Y S · 7 8  

T O U T L E  7 8  

B I G  C �{ 7 5  

T O U T L E 7 7  

C O W L T Z  7 6  

C O W L T Z  78 

I CE H A R  74 

I C E  H A R  73  

L E W I S  7 7  

M C •< E N Z  I E  

T A e,L E  C23 . 

SAMF' L E  

S I Z E  

2 0 0  

2 0 0  

2 0 0  

2 2 4  

2 8 0  

2 0 0  

6 86 

1 0 0  

84  

3 7 4  

9 8  

5 0 6  

2 0 0  

2 0 0  

9 6  

2 0 0  

3 1 8  

3 4 2  

1 4 2 

9 4  

200  

1 9 8 

72  

234  

1 0 0 

2 0 0  

2 0 0  

1 26 

9 2  

1 0 0 

1 

0 . 4 5  

0 . 4 5 

0 . 4 6 

0 . 4 8 

0 . 4 9 

0 . 5 0 

0 . 5 0 

0 . 5 1 

0 . 5 1 

0 . 5 2 

0 . 5 2 

0 . 5 3 

0 . 5 3 

0 . 5 4 

0 . 5 4 

0 . 5 5 

0 . 5 5 

0 . 5 6 

0 . 5 7 

0 . 5 7 

0 . 5 8 

0 . 5 8 

0 . 5 8 

0 . 5 8 
(\ I " 
w . u v 

0 . 6 6 

0 . 6 6 

0 . 7 1 

0 . 7 3 

0 . 7 7 

L O C U S : T 0 - 1  

AL L E L E  F R E Q U E N C I E S 
'i 3 4 5 6 ... 

0 . 5 6 0 . 0 0 0 . 0 0 o . o o 0 . 0 0 

0 . 5 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 

0 . 5 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 

0 .  �; 2 . 0 .  0 0  0 . 0 0 0 . 0 0 0 . 0 0 

0 . 5 1  o . oo 0 . 0 0 o . oo 0 . 00 

0 . 50 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 4 9 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 4 9 0 . 0 0 o . o o 0 . 0 0 0 . 00 

0 . 4 9 o . oo o . o o o . oo o . oo 

0 . 4 8 0 . 00 0 . 0 0 0 . 00 0 . 0 0 

0 . 4 8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 

0 . 4 7 o . oo 0 . 0 0 o . oo 0 . 0 0 

0 . 4 7 0 . 00 o . oo 0 . 0 0 0 . 0 0 

0 . 4 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 

0 . 4 6 o . oo 0 . 0 0 o . oo 0 . 00 

0 . 4 5 o . oo 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 4 5 0 . 0 0 0 . 0 0 o . oo o . oo 

0 . 4 4 o . oo 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 4 3 0 . 00 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 4 3 0 . 0 0 0 . 0 0 0 . 00 o . oo 

0 . 4 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 4 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 

0 . 4 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 

0 .  4 2  0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 4 0 0 . 0 0 0 . 0 0 0 . 0 0 o . oo 

0 . 3 4 0 . 0 0 0 . 00 o . oo o . oo 

0 . 3 4 o . o o 0 . 0 0 0 . 0 0 o . oo 

0 . 2 8 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 0 

0 . 2 7 0 . 0 0 0 . 0 0 o . oo 0 . 00 

0 . 2 3 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 



T AB L E  C24 . L O C U S : T 0 - 2 

S A M P L E  AL L E L E  F R E QUENC I E S 
POPULAT I ON S I Z E  1 2 3 4 5 6 

TOUT.L E  7 8  1 98 1 . 0 0 o . oo ·  o . oo o . oo o . oo o . oo 
PR I ES T 1 7 8  2 0 0  L O O 0 . 0 0 0 . 00 0 . 00 o . o o 0 . 00 
E L OKOM  7 8  2 0 0  1 . 0 0  0 . 00 o . o o o . oo o . oo 0 . 00 
BONNEV  7 6  5 6  L O O o . oo o . oo o . o o o . o o o . o o 
LEW I S  7 8  2 0 0  L O O o . oo o . oo 0 . 0 0 o . oo o . oo 
e,O N N E V  7 8  2 0 0  L O O o . oo o . oo o . oo o . oo o . oo 
C O WL T Z  7 8  2 0 0  1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
I C E  H A R  7 3  1 30 L O O o . oo o . oo 0 . 00 o . oo o . oo 
B I G  C K  7 8  200  1 . 00 0 . 00 o . oo o . oo o . oo o . oo 
PR I E ST 2 78  88  1 . 0 0 o . oo o . oo o . oo 0 . 00 o . oo 
ABERNAT  7 8  2 0 0  L O O o . oo o . oo o . oo o . oo o . oo 
ABERNA  7 7  2 0 0  1 . 00 o . oo o . oo 0 . 00 o . oo o . oo 
G R E Y S  7 8  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SPR I NG 2  7 7  98 L O O o . oo o . oo o . oo o . oo o .. oo 
KAL Af'lA  7 8  200  1 . 00 o . oo o . oo o . oo o . oo o . oo 
L W SAL MON  1 04 1 . 00 o . oo o . oo o . oo o . oo o . oo 
SPR I N G 1  7 7  2 0 0  L O O o . oo o . oo 0 . 00 o . oo o . oo 
PR I E S T  7 7  1 00 1 . 0 0 0 . 00 o . oo 0 . 00 o . oo 0 . 00 
W I L L A R D  1 00 · 1 . 0 0 0 . 00 0 . 0 0 o . oo o . oo o . oo 
SPR I NG 7 5  3 0 0  L OO 0 . 00 o . oo 0 . 0 0 0 . 00 0 . 00 



APPENDIX D 

WINTER STEELHEAD ALLELE FREQUENCIES 



TAe,LE DL LOCUS: AAT-1,2 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

COWLTZ 7 '1 '100 1.00 0.01 o.oo 0.00 o.oo o.oo 
ROCK· CRK 372 1.00 0.00 0.00 o.oo o.oo o.oo 
MARION F78 '100 1.00 0.00 o.oo o.oo 0.00 o.oo 
EAGLE 78 400 1. 00 o.oo o.oo 0.00 o.oo o.oo 
EAGLE 74 84 1.00 0.00 o.oo o.oo o.oo 0.00 
KALAMA 964 1.00 o.oo 0.00 o.oo o.oo 0.00 
COWLTZ 78 392 1.00 o.oo 0.00 0.00 0.00 0.00 
BIG CRK 352 1.00 o.oo o.oo o.oo o.oo 0.00 
BEAVER C78 400 1.00 0.00 o.oo o.oo o.oo o.oo 
MARION F74 200 1.00 o.oo o.oo o.oo 0.00 o.oo 
COWLTZ 72 316 1.00 0.00 o.oo o.oo o.oo o.oo 

TABLE D2. LOCUS: AAT-·3 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 '1 5 6 

EAGLE 78 200 1.00 o.oo o.oo 0.00· o.oo 0.00 
COWLTZ 78 196 1.00 0.00 o.oo o.oo 0.00 0.00 
Roe•< CR•< 1. 5'1 1.00 o.oo o.oo 0.00 o.oo 0.00 
EAGLE 74 124 1.00 0.00 0.00 o.oo o.oo 0.00 
MARION F78 200 1.00 o.oo 0.00 0.00 o.oo 0.00 
e,I G CR•< 96 1.00 o.oo o.oo o.oo 0.00 o.oo 
BEAVER C78 200 1.00 0.00 0.00 o.oo o.oo o.oo 
MARION F74 100 1.00 0.00 o.oo 0.00 0.00 o.oo 
COWLTZ 74 198 1.00 o.oo 0.00 0.00 o.oo o.oo 

TABLE D3. LOCUS: AOH 

SAMPLE ALLELE FREQUENCIES 
f'OF'ULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 0.97 o.oo o.oo 0.03 o.oo o.oo 
ROCK CRK 198 1.00 0.01 o.oo o.oo o.oo o.oo 
NO SANl' 76 100 1.00 0.00 o.oo o.oo o.oo o.oo 
COWLTZ 78 196 1.00 0.00 o.oo 0.00 0.00 0.00 
COWLTZ 72 158 1.00 o.oo o.oo o.oo o.oo o.oo 
MARION F78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
BEAVER CR•< 98 1.00 o.oo o.oo 0.00 o.oo 0.00 
BEAVER C78 200 1.00 o.oo o.oo o.oo 0.00 o.oo 
EAGLE 74 64 1.00 0.00 0.00 o.oo o.oo o.oo 
BIG CR•< 144 1.00 o.oo o.oo 0.00 o.oo o.oo 
MARION F74 100 1.00 0.00 0.00 o.oo o.oo o.oo 
COWLTZ 74 184 1.00 o.oo o.oo 0.00 0.00 0.00 



f'OF'ULAT ION 

MARION F74 
ROCK CRK 
NO SANT 76 
EAGLE 78 
COWLTZ 72 
KALAMA 
COWLTZ 78 
COWLTZ 74 
EAGLE 74 
B'1G CRK 
MARION F78 
e,EA.VER CRK 
BEAVER C78 

f'OF'UL AT I ON 

EAGL� 78 
NO SANT 76 
Roc•c cR•< 
MARION F78 
KALAMA 
BEAVER CRK 
COWLTZ 78 
BIG CRK 
BEAVER C78 

POPULATION 

MARION F7B 

TABLE D4. 

SAP\f'LE 
SIZE 

100 
198 
92 

200 
158 
714 
196 
272 
124 
276 
200 
74 

200 

TABLE D5. 

SAMPLE 
SIZE 

200 
102 
198 
200 
126 
88 

196 
100 
200 

TABLE D6. 

SAMPLE 
SIZE 

170 

1 

0.87 
0.91 
0.92 
0.93 
0.98 
0.98 
0.98 
0.98 
0.99 
0.99 
1.00 
1.00 
1.00 

1 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1 

LOCUS: AGP-1 

ALLELE FREQUENCIES 
2 3 4 5 

0.13 o.oo 0.00 o.oo 
0.09 o.oo 0.09 o.oo 
0.08 o.oo 0.00 o.oo 
0.07 o.oo o.oo o.oo 
0.03 0.00 o.oo o.oo 
0.02 o.oo o.oo o.oo 
0.02 0.01 o.oo o.oo 
0.02 o.oo o.oo o.oo 
0.01 o.oo o.oo o.oo 
0.01 0.00 o.oo 0.00 
o.oo o.oo o.oo o.oo 
o.oo o.oo 0.00 o.oo 
o.oo o.oo 0.00 o.oo 

LOCUS: AGF'-2 

ALLELE FREQUENCIES 
2 3 4 5 

0.00 o.oo o.oo o.oo 
0.00 o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo 0.00 o.oo o.oo 
0.00 o.oo o.oo o.oo 
o.oo 0.00 o.oo o.oo 

LOCUS: AGf'-· 3 

ALLELE FREQUENCIES 
2 3 4 5 

6 

0.00 
0.00 
0.00 
0.00 
o.oo 

0.00 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 

6 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.()0 
o.oo 
o.oo 

6 

1.00 0.00 o.oo o.oo 0.00 o.oo 

,. 



,.. 

TABLE D7. LOCUS: AGP-·-4 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

e,EAVER C78 190 0.59 0.41 0.01 0.00 o.oo 0.00 
COWLTZ 78 196 0.62 0.38 o.oo o.oo 0.00 0.00 
EAGLE 78 200 0.78 0.22 0.00 o.oo o.oo 0.00 
ROCK CR•( 98 0.91 0.09 o.oo 0.00 o.oo 0.00 
MARION F78 168 0.99 0.01 o.oo 0.00 o.oo 0.00 

TABLE D8. LOCUS: Ct<-1 

SAMF'LE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

EAGLE 78 .200 1.00 o.oo o.oo o.oo o.oo o.oo 
NO SANT 76 102 1.00 o.oo o.oo o.oo o.oo o.oo 
Roe•( CRK 198 1.00 o.oo o.oo o.oo o.oo o.oo 
COWLTZ 78 196 1.00 o.oo o.oo o.oo o.oo o.oo 
KALAMA 714 1.00 o.oo o.oo o.oo o.oo o.oo 
EAGLE 74 64 1.00 o.oo o.oo o.oo o.oo o.oo 
MARION F78 200 1.00 o.oo o.oo o.oo o.oo 0.00 

� COWLTZ 74 236 1.00 o.oo o.oo 0.00 o.oo 0.00 
BEAVER C78 200 1.00 o.oo o.oo 0.00 o.oo o.oo 
MARION F74 100 1.00 o.oo o.oo o.oo o.oo 0.00 
BIG CRK 108 1.00 o.oo o.oo o.oo o.oo o.oo 

TAe,LE D9. LOCUS: CK-2 

SAMF·LE ALLELE FREQUENCIES 
f'OF'ULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 

NO SANT.76 102 1.00 o.oo o.oo 0.00 o.oo 0.00 
ROCK CR•< 198 1.00 o.oo o.oo o.oo o.oo o.oo 
COWLTZ 78 196 1.00 0.00 0.00 o.oo 0.00 o.oo 
KALAMA 714 1.00 0.00 o.oo 0.00 o.oo 0.00 
EAGLE 74 64 1.00 0.00 o.oo o.oo o.oo o.oo 
MARION F78 200 1.00 o.oo 0.00 0 •· 00 0.00 0.00 
COWLTZ 74 236 1.00 o.oo o.oo o.oo o.oo o.oo 
BEAVER C78 200 1.00 o.oo o.oo 0.00 o.oo o.oo 
MARION F74 100 1.00 o.oo 0.00 o.oo o. o·o o.oo 
BIG CRK 108 1.00 0.00 0.00 o.oo o.oo o.oo 



TABLED10. LOCUS: EST 

SAl'\F'LE 'ALLELE FREQUENCIES 
f'Of'ULATION SIZE 1 2 3 4 5 6 

BEAVER C7B 188 0.64 0.36 o.oo o.oo o.oo o.oo 

EAGLE 78 200 0.92 0.09 o.oo o.oo o.oo o.oo 
COWLTZ 78 196 0.99 0.01 0.01 o.oo o.oo o.oo 
ROCK.CRK 98 1.00 o.oo o.oo o.oo o.oo o.oo 
MARION F78 200 1.00 0.00 o.oo 0.00 o.oo 0.00 

· · -· ··- ··----- --· 

TABLE D11. LOCUS: GL-1 

SAMPLE ALLELE FREQUENCIES 
f'Of'ULAT I ON. SIZE 1 2 3 4 5 6 

MARION F78 200 0.89 0.12 o.oo o.oo o.oo o.oo 
MARION F74 78 0.90 0.10 o.oo o.oo o.oo o.oo 
COWLTZ 74 80  0.90 0 •. 10 o.oo o.oo o.oo· o.oo 
ROCK CRK J.98 0.99 0.02 ·o.oo o.oo o.oo o.oo 
COWLTZ 78 · 196 0.99 0.01 o.oo o.oo o.oo o.oo 
KAlAMA 68 4 1.00 o.oo o.oo o.oo o.oo o�oo· 
EAGLE 74 80 1.00 o.oo o.oo o.oo o.oo o.oo 
EAGLE 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
BEAVER C78 200 1.00 0.00 o.oo o.oo o.oo o.oo 
BEAVER CRK 98 1.00 o.oo o.oo o.oo o.oo o.oo 
BIG CRK 100 1.00 o.oo o.oo o.oo o.oo o.oo 

•, 

TABLE D12. LOCUS: GL-2 

SAl'\F'LE ALLELE FREQUENCIE S 
POPULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 1.00 o.oo o.oo o.oo o.oo 0.00 
COWLTZ 78 196 1.00 o.oo o.oo o.oo 0 .0() o.oo. 
Roe•< CRK 198 1.00 o.oo 0.00 o.oo o.oo 0.00 
e,EAVER CRK 98 1.00 0.00 o.oo 0.00 o.oo o.oo 
MARION F78 200 1.00 0 .00 o.oo o.oo 0.00 o.oo 
BIG CRK 88 1.00 o.oo 0.00 0.00 o.oo o.oo 
BEAVER C78 198 1.00 o.oo 0.00 0.00 0.00 o.oo 



POPULATION 

,81 EAGLE 78 
COWLTZ 78 
ROCK CRK 
MARION F78 
BEAVER C78 

POPULATION 

EAGLE 78 
COWLTZ 78 
ROCK CR•< 
BEAVER C78 
MARION F78 

POPULATION 

MARION F78 
EAGLE 78 
COWLTZ 78 
ROCK CRK 
BEAVER C78 

POPULATION 

EAGLE 78 
ROCK CR•< 
COWLTZ 78 
MARION F78 
COWLTZ 72 
BIG CRK 
BEAVER C78 

TABLE D13. 

SAl'lf'LE 
SIZE 

200 
196 

98 
200 
200 

TABLE Dl4. 

SAfl\f'LE 
SIZE 

200 
196 

98 
2 00 
198 

TABLE D15. 

SAMPLE 
SIZE 

198 
200 
196 

98 
200 

------· ·- - - -

TABLE D16. 

SAMPLE 
SIZE 

400 
392 
380 

392 
312 
160 
400 

1 

1.00 
1.00 
1.00 
1.00 
1.00 

1 

1.00 
1.00 
1.00 
1.00 
1.00 

1 

0.99 
1.00 
1.00 
1.00 
1.00 

1 

0.64 
0.65 
0.66 
0.66 
0.67 
0.68 
0.70 

LOCUS; GLO 

ALLELE FREQUENCIES 
2 3 4 5 

o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo 0.00 
o.oo 0.00 o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 

LOCUS; IDH-1 

ALLELE FREQUENCIES 
2 3 4 5 

0.00 o.oo 0.00 o.oo 
0.00 o.oo o.oo o.oo 
o.oo .o.oo 0.00 o.oo 
0.00 0.00 0.00 0.00 
o.oo 0.00 o.oo o.oo 

LOCUS: IDH-2 

ALLELE FREQUENCIES 
2 

0.02 
o.oo 
0.00 
o.oo 
0.00 

LOCUS: 

3 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

4 5 

0.00 o.oo 
o.oo o.oo 
o.oo 0.00 
0.00 o.oo 
o.oo o.oo 

. .  ·- ·---- -

IOH-·3, 4 

ALLELE FREQUENCIES 
2 3 4 5 

0.20 0.03 0.14 o.oo 
0 .18 0.01 0.16 o.oo 
0.11 0.05 0. 18 0.00 
0.19 0.03 0.12 0.00 
0.17 0.04 0 .13 o.oo 
0 .11 0.01 0.20 o.oo 

0.15 0.02 0.14 o.oo 

6 

0.00 
o.oo 
o.oo 
o.oo 
0.00 

6 

o.oo 
0.00 
o.oo 
o.oo 
o.oo 

6 

o.oo 
o.oo 
o .. 00 
o.oo 
0.00 

6 

0.01 
0.00 
0.01 
o.oo 
0.00 
0.00 
o.oo 



TABLE D17. LOCUS; LDH-1 

SAMPLE ALLELE FREQUENCIES 
F'OF'ULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
· N.O SANT 76 102 1.00 o.oo 0.00 o.oo o.oo o.oo 
ROCK .CRK 198 1.00 o.oo o.oo o.oo o.oo 0.00 
COWLTZ 78 196 1.00 o.oo o.oo o.oo o.oo o.oo 
EAGLE 74 4 2  1.00 0.00 o.oo o.oo o.oo o.oo. 
MARION F78 200 1.00 o.oo o.oo o.oo o.oo 0.00 
BEAVER C78 2 00 1.00 o.oo o.oo o.oo o.oo 0. 00 

TABLE D18. LOCUS; LDH-2 
[ffll>, 

SAMPLE ALLELE FREQUENCIES 
f'OF'ULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 1.00 o.oo o.oo 0.00 o.oo o.oo 
COWLTZ 78 196 1.00 o.oo o.oo o.oo o.oo o.oo 
Roe•< CRK 198 1.00 o.oo o.oo o.oo o.oo o.oo 
MARION F78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
BEAVER C78 2 00 1.00 o.oo o.oo o.oo o.oo o.oo 

TABLE D19. LOCUS: LDH-3 

SAMPLE ALLELE FREQUENCIES 
POPUL.ATION SIZE 1 2 3 4 s. 6 

EAGLE 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
NO SANT 76 102 1 .00 0.00 o.oo o.oo o.oo o.oo 
KALAMA 126 1.00 o.oo 0.00 0.00 o.oo 0.00 
COWLTZ 78 196 1.00 0.00 o.oo o.oo o.oo 0.00 
ROCK CRK 1. 98 1.00 o.oo o.oo o.oo 0.00 o.oo 
BEAVER CR•< 98 1.00 o.oo. o.oo o.oo o.oo 0.00 
MARION F78 200 1.00 0.00 0.00 o.oo 0.00 o.oo 
BIG CRK 100 1.00 0.00 0.00 o.oo o.oo o.oo 
BEAVER C78 200 1.00 0.00 o.oo o.oo o.oo 0.00 



TABLE D20. LOCUS: LOH-· 4 

SAMPLE ALLELE FREQUENCIES 
f'Of'ULATION SIZE 1 2 3 4 5 6 

MARION F78 200 0.49 0.51 0.00 o.oo o.oo o.oo 
ROCK CRK 198 o.so o.so o.oo o.oo o.oo 0.00 
NO SANT 76 102 0.53 0.47 o.oo o.oo o.oo o.oo 
MARION F74 100 0.63 0.37 0.00 o.oo 0.00 0.00 
BEAVER C78 200 0.75 0.25 o.oo o.oo o.oo o.oo 
COWLTZ 78 196 0.80 0.20 o.oo 0.00 o.oo o.oo 

/\11!1 EAGLE 74 124 0.8 1 0. 19 o.oo 0.00 o.oo o.oo 
EAGLE 78 200 0.83 0 .17 0.00 0.00 o.oo o.oo 
KALAMA 682 0.84 0 .16 o.oo 0.00 o.oo o.oo 
COWLTZ 72 158 0.85 0 .15. 0.00 o.oo o.oo o.oo 
BEAVER CRK 98 0.86 0 .14 0.00 o.oo o.oo o.oo 
COWLTZ 74 268 0.87 0. 13 o.oo o.oo 0.00 0.00 
BIG CFH( 274 0.99 0.02 0.00 o.oo o.oo o.oo 

TABLE D21. LOCUS: LDH-5 

SAMPLE ALLELE FREQUENCIES 
F'Of'ULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 1.00 0.00 o.oo o.oo 0.00 0.0-0 
NO SANT 76 96 1.00 o.oo o.oo o.oo o.oo o.oo 
ROCK·CRK 198 1.00 o.oo o.oo 0.00 o.oo 0."00 
COWLTZ 78 196 1.00 o.oo o.oo 0.00 o.oo 0.00 
·EAGLE 74 124 1.00 o.oo 0.00 0.00 o.oo o.oo . 
MARION F78 200 1.00 0.00 o.oo o.oo o.oo o.oo 
.BEAVER CRK 98 1.00 o.oo 0.00 o.oo 0.00 o.oo 
BE.AVER C78 200 1.00 o.oo o.oo o.oo o.oo 0.00 
MARION F74 100 LOO o.oo 0.00 0.00 0.00 o.oo 
BI:G 'CRK 96 1.00 o.oo o.oo o.oo o.oo o.oo 

TABLE D22. LOCUS: . LGG 

SAMPLE ALLELE FREQUENCIES 
F'O�·UL AT I ON SIZE. 1 2 3 4 5 6 

EAGL.E 78 ·194 0.93 0.07 0.00 o.oo o.oo o.oo 
COWLTZ 78 196 1.00 0.01 0.00 o.oo 0.00 o.oo 
Roe•( crd< 198 1.00 o.oo o.oo o.oo o.oo o.oo 
NO SANT 76 102 1.00 o.oo 0.00 o.oo o.oo o.oo 
BIG CRK i.oo 1.00 o.oo 0.00 o.oo o.oo o.oo 
PIARION·F78 200 1.00 o.oo 0.00 o.oo 0.00 o.oo 
BEAVER C78 200 1.00 0.00 0.00 o.oo o.oo o.oo 



TABLE D23. LOCUS; MOH-A 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 -

BEAVER C78 400 0.99 o.oo 0.01 o.oo o.oo o.oo 
COWLTZ 74 556 1.00 . 0.00 o.oo o.oo o.oo o.oo 
KALAMA 1100 1.00 o.oo o.oo o.oo 0.00 0.00 
COWLTZ 78 392 1.00 0.00 o.oo 0.00 o.oo o.oo 
EAGLE 78 400 1.00 o.oo o.oo o.oo 0.00 o.oo 
NO SANT 76 204 1.00 o.oo o.oo 0.00 0.00 o.oo 
ROCK CRK 396 1.00 o.oo o.oo 0.00 o.oo 0.00 
EA.GLE 74 l.60 1.00 o.oo o.oo 0.00 o.oo O.QO 
MARION F78 400 1.00 o.oo o.oo o.oo o.oo 0.00 
e;IG CRK 160 1.00 o.oo . o.oo o.oo o.oo o.oo 
MARION F74 156 1.00 o.oo o.oo o.oo o.oo o.oo. 
COWLTZ 72 316 1.00 o.oo 0.00 o.oo o.oo 0.00 

TABLED24. LOCUS: MDH-B 

SAMPLE .ALLELE FREQUENCIES 
F'Of'ULAT ION SIZE 1 2 3 4 5 6 

EAGLE 78 4 00 0.83 0.17 o.oo o.oo o.oo o.oo· 
BEAVER C78 . 400 0.88 0.12 o.oo o.oo o.oo o.oo 
e,IG CR•< 552 0.90 0.09 0.00 0.01 0.00 o.oo 
BEAVER CRK 172 0.90 0.10 o.oo o.oo o.oo o.oo 
KALAMA 1416 0.91 0.08 0.01 o.oo o.oo o.oo 
COWLTZ 74 556 0.91 0.08 o.oo 0.01 o.oo o.oo 
COWLTZ 78 392 0.92 0.06 o.oo 0.02 o.oo o.oo � 

COWLTZ 72 316 0.93 0.07 o.oo o.oo o.oo o.oo 
EAGLE 74 24 8 0.93 0.06 o.oo 0.01 0.00 o.oo 
Roe•< CR•< 396 0. 96 0.03 o.oo 0.01 o.oo o.oo 
NO ·SANT 76 196 0.97 0.03 o.oo o.oo o.oo o.oo 
MARION F78 4 .00 0.98 0.02 o.oo o.oo o.oo o.oo 
MARIO�- F74 156 0.99 0.01 o.oo o.oo 0.00 o.oo 

TABLE D25. LOCUS: ME-1 

SAMPLE ALLELE FREQUENCIES 
F'OF'ULAT I ON SIZE 1 2 3 4 5 6 

EAGLE 78 200 1.00 o.oo 0.00 o.oo o.oo o.oo 
COWLTZ 78 196 1.00. 0.00 0.00 0.00 o.oo 0.00 
ROCK CR•< 98 1.00 o.oo 0.00 o.oo o.oo o.oo 
BEAVER C78 200 1.00 o.oo o.oo o.oo 0.00 0.00 
MARION F78 200 1.00 0.00 0.00 o.oo 0.00 o.oo 



-

TABLE D26. LOCUS: ME-2 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1· 2 3 4 5 6 

KALAMA 614 0.83 0.17 o.oo 0.00 0.00 o.oo 
COWLTZ 78 194 0.85 0.16 o.oo o.oo o.oo o.oo 
EAGLE 78 2 00 0.86 0 .15 0.00 o.oo o.oo o.oo 
BEAVER C78 2 00 0.94 0.07 0.00 o.oo o.oo o.oo 
ROCK CRK 198 0.97 0.03 0.00 0.00 o.oo o.oo 
MARION F78 200 1.00 o.oo o.oo o.oo o.oo o.oo 

TABLE D27. LOCUS: 6f'G 

SAMPLE ALLELE FREQUENCIES 
F'Of'ULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 1. 00 o.oo 0.00 o.oo o.oo 0.00 
NO SANT 76 102 1.00 o.oo o.oo 0.00 o.oo 0.00 
KALAMA 34 1.00 o.oo o.oo o.oo o.oo 0.00, 
COWLTZ 78 196 1.00 o.oo o.oo 0.00 0.00 o.oo 
ROCK CRK 198 1.00 o.oo o.oo 0.00 o.oo o.oo 
BEAVER CRK 98 .1. 00 0.00 o.oo 0.00 o.oo 0.00 
MARION F78 200 1.00 0.00 0.00 o.oo o.oo o.oo 
BIG CRK 100 1.00 o.oo o.oo o.oo o.oo 0.00 
BEAVER C78 200 1.00 o.oo 0.00 o.oo 0.00 o.oo 

.... 

TABLE n2a LOCUS: PGI-1 

Ila\ SAl'lf'LE ALLELE FREQUENCIE S 
POPULATION SIZE 1 2 3 4 5 6 

MARION F78 200 0.92 0.09 0.00 0.00 o.oo o.oo 
KALAMA 458 0.99 0.00 0.00 0.01 0.00 o.oo 
NO SANT 76 102 1.00 0.00 o.oo o.oo o.oo o.oo 

EAGLE 78 . 2·00 1.00 0.00 o.oo 0.00 o.oo o.oo 

BEAVER CRK 12 1.00 0.00 o.oo 0.00 o.oo o.oo 
r.:oc•< CRK 198 1.00 o.oo 0.00 0.00 0.00 0.00 
COWLTZ 78 196 1.00 o.oo o.oo 0.00 o.oo 0.00 
EAGLE 74 64 1. 00 o.oo o.oo 0.00 o.oo o.oo 
BEAVER C78 200 1.00 o.oo 0.00 o.oo o.oo o.oo 
COWLTZ 74 278 1.00 o.oo o.oo o.oo 0.00 o.oo 
MARION F74 80 1.00 o.oo o.oo 0.00 0.00 o.oo 
e,IG.CR•< 196 1.00 o.oo 0.00 o.oo 0.00 o.oo 



TAe,LE D29. LOCUS; f'GI-2 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

EAGLE 78 200 1.00 0.00 o.oo 0.00 o.oo o.oo 
NO SANT 76 102 1.00 o.oo 0.00 0.00 o.oo o.oo 
Roe•< CR•< 198 1.00 o.oo o.oo 0.00 0.00 0.00 
COWLTZ 78 · 196 1.00 o.oo 0.00 o.oo o.oo o.oo 
KALAMA so 1.00 0.00 0.00 o.oo o.oo 0.00 
e,EAVER CR•< 78 1.00 o.oo 0.00 o.oo 0.00 o.oo 
MARION F7B 200 1.00 0.00 0.00 0.00 0.00 0.00 
EAGLE 7 4  64 1.00 0.00 0.00 o.oo o.oo o.oo 
e,EAVER C78 200 1.00 0.00 0.00 o.oo o.oo 0.00 
e. I G CR�( 100 1.00 0.00 o.oo o.oo 0.00 0.00 

.fl'>, 

TAe,LE D30. LOCUS; f'GI-·3 

SAMPLE ALLELE FRHHJENCIES 
POPULATION SIZE 1 2 3 4 5 6 

COWLTZ 78 196 0.92 o.oe 0.00 0.00 o.oo 0.00 
KALAMA 712 0.95 0.04 0.00 0.00 o.oo 0.00 
COWLTZ 74 278 0.99 0.01 0.00 o.oo o.oo 0.00 
Roe•< CfH( 198 0.99 0.01 0.00 o.oo o.oo 0.00 
NO SANT 76 102 1.00 0.00 0.00 o.oo o.oo o.oo 
EAGLE 78 200 1.00 0.00 0.00 0.00 o.oo 0.00 
MARION F78 200 1.00 o.oo o.oo 0.00 o.oo 0.00 
EAGLE 74 64 1.00 0.00 o.oo 0.00 o.oo 0.00 
e,EAVER e78 200 1.00 0.00 o.oo 0.00 0.00 0.00 
BEAVER er.:•< 78 1.00 0.00 0.00 0.00 0.00 0.00 
MARJ.ON F74 100 1.00 o.oo o.oo 0.00 o.oo 0.00 
P.IG CR•( 1S'6 1. 00 0.00 o.oo o.oo o.oo 0.00 

TAe,LE D31. LOCLJS; f'GM-· 1 _!/ 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE l 2 3 4 5 6 

COWLTZ 78 196 0.97 0.03 0.00 0.00 o.oo 0.00 
EAGLE 78 200 1.00 0.00 0.00 0.00 o.oo 0.00 
BEAVER C78 200 1.00 0.00 0.00 0.00 o.oo 0.00 
ROC�( CR�{ 98 1.00 0.00 0.00 0.00 o.oo o.oo 

MARION F78 200 1.00 0.00 o.oo 0.00 0.00 o.oo 

!!I Not reported in Milner and Teel 1979. 



TABLE D32. LOCUS: PGM-2 a/ 

SAMF'LE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 

EAGLE 78 200 1.00 0.00 0.00 o.oo o.oo 
NO SANT 76 102 1.00 0.00 0.00 0.00 o.oo 
KALAMA 622 1.00 o.oo o.oo o.oo o.oo 
COWLTZ 78 :1.96 1. 00 0.00 o.oo o.oo o.oo 
ROCK·CRK 198 1.00 o.oo o.oo o.oo o.oo 
BEAVER CfH( 98 1.00 o.oo 0.00 0.00 o.oo 
BEAVER C78 200 1.00 o.oo o.oo o.oo o.oo 
EAGLE 74 124 1.00 o.oo 0.00 o.oo 0. 0 0  
MARION F78 200 1.00 0.00 0.00 0.00 0.00 
BIG CR•< 276 1.00 0.00 0.00 0.00 o.oo 
COWLTZ 72 158 1.00 0.00 o.oo 0.00 0.00 
COWLTZ 74 266 1 .00 o.oo o.oo o.oo o.oo 
MARION F74 80 1.00 0.00 o.oo o.oo o.oo 

�/ Same locus as PGM,-1 reported in Milner and Teel 1979. 
·�-- ·---- -- --·--· . 

TAe,LE D33. LOCUS: F'HAF'- 1 

SAMPLE ALLELE FREQUENCIES 
POPULA TION SIZE 1 2 3 4 5 

EAGLE 78 200 1.00 0.00 0.00 o.oo 0.00 
COlJLTZ 78 196 1.00 0.00 0.00 o.oo o.oo 
Roe•< CR•< 98 1.00 0.00 0.00 o.oo o.oo 
MARION F78 200 1.00 0.00 0.00 0.00 0.00 
BEAVER C78 200 1.00 0.00 0.00 o.oo 0.00 

TAe,LE D34. LOCUS: F'HAP--ft./ 

SAMPLE ALLELE FREQUENCIES 
f'Of'ULAT ION. SIZE 1 2 3 4 5 

EAGLE 78 200 1.00 0.00. 0.00 o.oo o.oo 
COWLTZ 78 196 1.00 o.oo 0.00 0.00 0.00 
Roe•< CRK 98 1.00 o.oo 0.00 o.oo 0.00 
MARION F78 200 1.00 0.00 0.00 0.00 0.00 
BEAVER C78 200 1.00 0. 00 0.00 0.00 0.00 

f!/ Same locus as PGM-1 reported in Minler and Teel 1979. 

6 

o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 

6 

0.00 
0.00 
o.oo 
o.oo 
0.00 

6 

0.00 
0.00 
0.00 
0.00 
0.00 



POPULATION 
. ·· · -

EAGLE 78 
COWLTZ 78 
Roe•< crd< 
MARION F78 
BEAVER C78 

POPULATION 

COWLTZ 78 
KALAMA 
NO SANT 76 
EAGLE 78 
BEAVER CRK 
Roe•< CR•( 
BEAVER C78 
EAGLE 74 
MARION F78 
BIG CRK 
MARION F74 
COWLTZ 74 

POPULATION 

EAGLE 78 
COWLTZ 78 
Roe•< CR•< 
MARION F78 
BEAVER C78 

TAP..LE D35. 

SAMPLE 
SIZE 1 

200 1.00 
1 96 1.00 

98 1.00 
200 1.00 
200 1.00 

TABLE D36. 

SAMPLE 
SIZE 1 

196 0.99 
158 0.99 
102 1.00 
200 1.00 

98 1.00 
194 1.00 
200 1.00 

60 1.00 
200 1 .00 

96 1.00 
100 1.00 
238 1.00 

TABLE D37. 

SAMPLE 
SIZE 1 

200 1 .00 
19l, 1.00 
98 1.00 

200 1.00 
��00 1.00 

LOCUS: PHAP-·3 

ALLELE FREQUENCIES 
2 3 4 5 6 

o.oo o.oo o.oo 0.00 o.oo 
o.oo o.oo 0.00 0.00 o.oo 
0.00 o.oo o.oo o.oo 0.00 
0.00 o.oo o.oo o.oo o.oo 
0.00 0.00 o.oo o.oo o.oo 

.,.. 

LOCUS: PM I 

ALLELE FREQUENCIES 
2 3 4 5 6 

0.02 o.oo 0.00 o.oo o.oo 
0.01 0.00 o.oo 0.00 0.00 
0.00 0.00 o.oo o.oo o.oo 
0.00 0.00 o.oo o.oo 0.00 
o.oo 0.00 o.oo o.oo o.oo 
0.00 0.00 0.00 o.oo o.oo 
0.00 o.oo o.oo o.oo o.oo 
0.00 0.00 o.oo o.oo 0.00 
0.00 0.00 o.oo o.oo 0.00 
o.oo o.oo o.oo 0.00 o.oo 
o.oo 0.00 o.oo o.oo 0.00 
o.oo o.oo o.oo o.oo o.oo 

LOCUS: SDH-1. 

ALL.EI..E FREQUENCIES 
2 3 4 C' 

.. , (:, 

o.oo 0.00 0.00 o.oo 0.00 
0.00 o.oo o.oo o.oo 0.00 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
0.00 .0.00 o.oo 0.00 0.00 



TABLE D38. LOCUS; SDH-· 2 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

BIG CR•< 80 0.90 0.10 o.oo o.oo o.oo o.oo 
COWLTZ 78 196 0.99 o.oo 0.0 1 o.oo o.oo 0.00 
EAGLE 78 200 1.00 o.oo o.oo o.oo 0.00 o.oo 
COWLTZ 72 :I. 5fl 1.00 0.00 o.oo o.oo 0.00 o.oo 
ROCK CRK 98 1.00 0.00 0.00 o.oo 0. 00 0.00 

e,EAVER C78 200 1.00 0.00 0.00 0.00 o.oo 0.00 

MARION F78 190 1.00 0.00 0.00 o.oo o.oo o.oo 

A, 

TAe,LE D39. LOCUS: TO 

SAMPLE ALLELE F REtWENC I ES 
POPULATION SIZE 1 2 3 4 5 6 

MARION F74 100 0.3 7 0.63 o.oo 0.00 o.oo 0.00 
MARION F78 200 0.41 0.5 9 0.00 0.00 o.oo o.oo 
BIG CRK 276 0.4 8 0.52 0.00 0.00 0.00 o.oo 
Roe•< CR•< 198 0.5 1 0.49 o.oo 0.00 o.oo 0.00 

- EAGLE 78 200 0.54 0.47 o.oo 0.00 0.00 o.oo 
BEAVER CR•< 98 0.58 0.42 o.oo o.oo 0.00 0.00 
COWLTZ 74 276 0.64 0.36 0.00 0.00 o.oo 0.00 
KALAMA 706 0.67 0.33 0.00 0.00 0.00 o.oo 
BEAVER C78 200 0.68 0.32 0.00 o.oo o.oo o.oo 
NO SANT 76 102 0.69 0.31 0.00 o.oo 0.00 0.00 
COWLTZ 78 196 0.75 0.25 o.oo 0.00 o.oo o.oo 
COWLTZ 72 158 0.75 0.25 o.oo o.oo 0.00 0.00 
EAGLE 74 122 0.78 0.22 0.00 0.00 0.00 0.00 

All 

TAe,LE D40. LOCUS: XDH 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 Li 5 6 

EAGLE 78 200 1.00 o.oo 0.00 0.00 o.oo 0.00 
COWLTZ 78 1. 96 1.00 0.00 0.00 0.00 o.oo 0.00 
Roe•< CR•< 98 1.00 0.00 o.oo 0.00 o.oo o.oo 
MARION F78 200 1.00 0.00 o.oo o.oo o.oo o.oo 
BEAVER C 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 



APPENDIX E 

SUMMER STEELHEAD ALLELE FREQUENCIES 



TABLE El. LOCUS: AAT-1.2 

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

DWORSHAK76 156 0.97 0.03 o.oo o.oo o.oo o.oo 
GRAN RONDE 340 0.98 0.02 o.oo o.oo o.oo o.oo 
UMATIL 84  0.98 0.02 o.oo o.oo o.oo o.oo 
NIAGRA 78 392 0.98 0.02 o.oo o.oo o.oo o.oo 
JOHN DAY 392 0.98 0.02 o.oo o.oo o.oo o.oo 
GU.PlBOOT 2 00 0.99 0.02 0.00 o.oo o.oo o.oo 

. s•cAMANIA78 368 0.99 0.01 o.oo o.oo o.oo o.oo 
-WA�M SPR 388 0.99 0.01 o.oo o.oo o.oo o.oo 
WIND R 400 0.99 0.01 o.oo o.oo 0.00 o.oo 

.· WELLS73 160 .0.99 .0.01 o.oo o.oo o.oo o.oo 
KALAMA 2148 1.00 o.oo o.oo o.oo o.oo 0.00 
SO Fl< SAL1 204 1.00 o.oo . o.oo o.oo o.oo o.oo 
TUCANN 76 400 1.00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL1 224 1.00 o.oo o.oo o.oo o.oo o.oo 
SO SANT 78 400 1.00 o.oo o.oo o.oo o.oo o.oo 
UMATIL1 78 276 1.00 o.oo o.oo o.oo o.oo o.oo 
RDBUT2 74 152 1.00 o.oo o.oo o.oo o.oo o.oo 
TUCANN 77 196 1.00 o.oo o.oo o.oo o.oo o.oo 
COWLTZ 72 156 1.00 o.oo o.oo o.oo o.oo ·0.00 
IPlNAH 20 1.00 o.oo o.oo 0.00 o.oo o.oo 
PAHSIPlEROI 160 1.00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL3 80  1.00 o.oo o.oo o.oo 0.00 o.oo 
COWLTZ 78 400 1.00 o.oo o.oo o.oo o.oo. o.oo 
UMATIL2 78 108 1.00 o.oo o.oo o.oo o.oo o.oo 
CHELAN 74 436 1.00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2 92 1.00 o.oo o.oo o.oo o.oo o.oo 
RD BUT '78 4 00 1.00 o.oo o.oo o.oo o.oo 0.00 
SNAKE 72 160 1.00 o.oo o.oo o.oo o.oo o.oo 

· SKAMANIA74 2772- 1.00 o.oo o.oo o.oo 0.00 0.00 
UMATIL 74 100· 1.00 o.oo o.oo o.oo o.oo o.oo 
RD BUT 71 160 1.00 o.oo o.oo o.oo o.oo ().00 
WELLS 74 160 1.00 o.oo . o.oo o.oo o.oo o.oo 
DWORSHAK72 . 288 1.00 o.oo o.oo o.oo o.oo o.oo 
CHELAN 72 160 LOO o.oo o.oo o.oo o.oo o.oo 



TABLE E2. LOCUS • AAT - 3  

SAMPLE ALLELE FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

GUMBOOT 1 00 0 . 94 0 . 01 0 . 05 o . oo o . oo 0. 00 
CHELAN 74 3 74 0 . 99  0.0 1 o . oo o . oo o . oo o . oo � 

SO FK  SAL! 88 0 . 99 0 . 01 o . oo o . oo o . oo o . oo 
WARM SPR 200 1 . 00 o . oo o . oo o . oo o . oo 0 . 00 
IMNAH 10 1 . 00 o . oo o . oo o . oo ' o . oo o . oo 

· TUCANN 76 1. 88 1 . 00 o . oo ' o . oo o . oo o . oo o . oo 
GRAN RONDE 198 1 . 00 o . oo . 0.00 o . oo  o . oo 0. 0() 
RD BUT  78 200 1 . 00 o . oo o . oo o . oo o . oo o . o� .. -

NIAGRA 78  1 38 1 . 00 o . oo o . oo o . oo o . oo 0 . 0() 
Uf'IATIL  74 54  1 .00  o . oo · o . oo o . oo o . oo 0 . 0() 
SO Ft< SAL 2  1 00 1 . 00 o . oo o . oo o . oo o . oo O . OQ 
SO · SANT 78 200 1 . 00 o . oo o . oo o . oo o . oo o . oo .  
WASHOUGAL3 4 2  1 .00 0. 00 o . oo o . oo 0. 00 o . oo 
WELLS 74  1 60 1 . 00 o . oo o . oo o . oo o . oo o . oo 
UMATIL 7 6  98 1. 00 o . oo o . oo o . oo o . oo o . oo 
RO BUT1 74 80 1 .00 o . oo 0.00 o . oo o . oo 0.00 
TUCANN 7 7  98 1 .00 o . oo o . oo o . oo o . oo 0.00 
RO  BUT2 74 76 1 .00 o . oo o . oo o . oo o . oo o . oo 
UMATILl  78 1 38 1 . 00 o . oo o . oo o . oo o . oo o . oo 
COW LTZ 78 200 1 . 00 0 . 00 o . oo 0.00 o . oo o . oo 
JOHN DAY 1 96 1 .00 o . oo o . oo o . oo o . oo o . oo 
OWORSHAK76 1 00 1 .00 0. 00 o . oo o . oo o . oo o . oo 
St<APIANIA78 194 1 .00 o . oo o . oo o . oo o . oo -o . oo 
WASHOUGAL ! 1 1 2 1 . 00 0. 00 0 . 00 o . oo o . oo o . oo 
WINO R 200  1 . 0 0  o . oo o . oo o . oo o . oo o . oo 
UMAT I L2 78 5 4  1 .00 0.00 o . oo o . oo o . oo o . oo 
WASHOUGAL2 46 1 .00 o . oo o . oo o . oo o . oo o . oo 



T ABL E E3 . LOCUS : ADH . 

SAMPLE  ALL E L E  F REQUENC I E S  
f'O F' U LAT I ON S I Z E 1 2 3 4 5 6 

SKAMAN I A 78 1 9 4 . o . 9 1 o . oo o . oo 0 . 09 o . oo o . oo .  
UMA T I L  42  0.93 0 . 07 0 . 00 o . oo o . oo o . oo 
RD  BUT 1 74 80 0 . 95 0 . 05 o . oo o . oo o . oo 0 . 00 
WARM  S f' R  200 0 . 98 0 . 02 o . oo o . oo o . oo 0 . 00 
JOHN  DAY  1 96 0 . 99 o . oo 0 . 02 o . oo o . oo o . oo 
RD BUT  77 1 00 0 . 99 0 . 0 1 o . oo o . oo o . oo o . oo 
TUCANN 77 · 9 8  0 . 99 o . oo o . oo 0 . 0 1 o . oo o . oo 
N I A .G RA  78 200 0 . 99 o . oo o . oo 0 . 0 1 o . oo o . oo 
W I ND R 200  0 . 99 0 . 0 1 o . oo o . oo o . oo o . o o 
UP\AT I L 1  7 8  1 38 0 . 99 0 . 0 1 o . oo o . oo 0 . 00 o . oo 

. SO FK  SAL 1 1 72 0 . 99 0 . 0 1  0. 00 o . oo o . oo 0 . 00 
RD BUT 78 260 1 . 00 0 . 0 1 o . oo o . oo o . oo 0. 00 
GRA N  RONDE . 1 98 · 1 . 00 0 . 0 1 o . oo 0 . 00 o . oo o . oo 
NIAGRA 7 7  200 1. 00 0 . 0 1  o . oo 0 . 00 o . oo o . oo 
COW L T Z  7 8  200 1 . 00 o . oo o . oo 0. 0 1  o . oo o . oo 
WASHOUGAL3  42  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
WELLS73  80  1.00 . 0. 00  o . oo o . oo o . oo o . oo 
HAZARD C 80 L OO o . oo o . oo 0 . 00 0 . 00 o . oo 
COWLTZ  7 2  78 1 .  00 · o . oo o . oo o . oo o . oo o . oo 
GUMBOOT 1 0 0 1.00 o . oo 0 . 00  o . oo o . oo 0 . 00 
WH I T E B I RD 1 4 2  1 . 00 o . oo o . oo o . oo o . oo o . oo 
DOLLAR  2 2  1 . 00 o . oo 0 . 00 o . oo o . oo o . oo 
SO SANT 78 200 1 . 00 o . oo o . oo o . oo o . oo o . oo 
11'\NAH  1 0  1 . 00 0. 00  o.oo 0 . 00 o . oo o . oo 
UMA T I L  74 54 1 . 00 0. 00  o . oo 0 . 00 0. 00 o . oo 
BUCKHORN 78  1 . 00 0 . 00 o . oo 0 . 00 o . oo o . oo 
RD BUT 7 1  80 1 . 00 . o . oo 0 . 00 o . oo o . oo o . oo 
WA SHOUGAL 1 1 12 1 . 00 o . oo o . oo o . oo o . oo o . oo 
PAHS I MERO I 80  1. 00 · o . oo o . oo o . oo o . oo o . oo 
UMAT I L  76  9 8  1 . 00 0 . 00 o . o o o . oo o . oo o . oo 
CHELAN  74  1 6 6 1. 00 0 . 00 o . oo o . oo o . oo o . oo 
Ul'1A T I L 2  78 5 4  1 . 00 o . oo 0 . 00 0 . 00 o . oo o . oo 
MARSH  C R •c 32  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RAf' l D  R 20  1 . 00 o . oo o . oo o . oo o . oo o . oo 
RD 8U T2  7 4  7 6  1 . 00 o . oo o . oo o . oo o . oo o . oo 
WASHOUG A L 2  4 6  1 . 0 0 o . oo o . oo o . oo o . oo o . oo 
SE LWAY 194 1 . 00 o . oo o . oo o . oo o . oo o . oo 
SO FK SAL2 l. 3 2  1 . 00 o . oo o . oo o . oo o . oo o . oo 
CHELAN  7 2  8 0  1 . 0 0  o . oo o . oo o . oo o . oo 0 . 0 0 
BOULDER  CK 32 1 . 00 o . oo 0 . 0 0 0 . 00 0 . 00 o . oo 
HELL ROV  22  1 . 0 0  0 . 00 0 . 0 0 o . oo 0 . 00 o . o o 
SO  SANT  76 1 0 2 1 .00 0 . 00 0 . 00 0 . 0 0 0 . 00 0 . 0 0 
T UCANN  7 6  100 1. 00 . o . o o o . oo o . oo 0. 00 o . oo 
DWORSH AK72  1 4 4 1 . 0 0 o . oo 0 . 00 o . oo o . oo o . oo 
L SAL 108 1 . 00 o . oo 0 . 00 o . oo o . oo 0 . 00 
W E L L S  7 4  80  1 . 0 0 o . oo . o . oo 0 . 00 0 . 00 o . oo 
.WALLOWA  6 2  1 . 0 0 o . oo o . oo 0.00 o . oo o . oo 
DWORSHAK76  404  1 . 00 0 . 00 0 . 00 o . oo 0 . 00 o . oo 
BEAR  VALLY  1 20 1 . 0 0 o . oo o . oo 0 . 00 0 . 0 0 0 . 00 
SNAKE 72  8 0  1 . 00 o . oo o . oo o . o o  o . oo o . oo 



TABLE E4 . 

SAMPLE 
PO F' U LA TION SIZE 1 

TU CANN 76 1 88 0.77 
COWLTZ 78 1 90 0.82 
TU CANN 77 1 00 0 . 86  
s •c AP\ANI A74 1 990 0 . 86 
COWLTZ  72 78 0. 90 
I ft'I NAH 10 0.90 
SO SANT 78 200 0 . 90 
SKAMAN IA78 . 1 9 4  0.9 0 
SO SANT 76  1 02 0.90 
t<ALAPIA 1 74 2  0.94 
WELL S73 80 0 . 95 
WASHOUGAL2 4 6  0.96 
WASHOUGAL ! 1 1 2 0 . 96 
WIN O  R 200 0.97 
CHELAN 74 388 0 . 9 7 
WASHOUGAl. 3 4 2  0 . 98 
WALLOWA 72  0.99 
F' A H S I MEROI 80  0 . 99 
N I AGRA 78 200 0 . 99 
WELLS 74 1 78 0.9 9  
-GRAN RONDE 198 1 .00  
WARM Sf' R  2 0 0  1 . 00 
JOHN DAY 1 96 1 .00 
RD  BUT 78 200 1 .00  
BUCKHORN 78 1 .00 
ELK CR K · 50- 1 .00 
G U MBOOT  1 00 1 . 00 
RD  BUT 1 74 80 1 .00 
DOLLAR 22 1 .00 
U MATIL 4 2  1 . 00 
UMATIL 2 78 54 1 . 00 
RD BUT  71 8 0  1 . 00 
RAPID R 20 1 .00 
N I AGRA 77 200 1.00 
UP1ATIL 1  78 1 38 1 .0 0  
DWORSHAK72 1 44 1 .00  
SO FK SAL 1 1 52 1.00 
WH I TE BIRD 1 20 1 . 00 
UMATIL  76  98  1. 00 
RD  BUT2 74 76 1.00 
HAZARD C 8 6  1 .00 
SNAKE 72  80 1 .00 
SO F K  SAL 2 1 32 1 . 0 0 
CHELAN 7 2  8 0  1 .00 
BOUL DER  C K  3 2  1 . 0 0 

P\ARSH CRK 32 1 .00 
RO BUT 77 9 4  1 .00  
SELWAY 1 94 1 .0 0  
OWORSHAK76 462 1 .00 
HELL  ROV 18 1 .00 
L SAL  1 08 1 . 00 
BEAR VALL Y 1 00 1 .00  

LOCUS : · AGF' - 1 

ALLELE F RE Q UENCIES 
2 . 3 4 5 

0 . 23 o . oo o . oo 0.00  
0.1 8 o . oo o . oo o . oo 
0 . 1 4 o . oo 0 . 00 o . oo 
0 . 14 o . oo o . oo o.oo 
0. 1 0  o . oo o . oo o . oo 
0. 1 0  o . oo o.oo o . oo 
0 . 1 0  o.oo o.oo o.oo 
0 . 10 0.00  o.oo o . oo 
0.1 0 o.oo o . oo o . oo 
0.06 o.oo o . oo o . oo 
0.05 o . oo o . oo o . oo 
0 . 0 4 · o . oo o . oo o.oo 
0.04 o . oo o . oo o . oo 
0. 03  0.01 o . oo o . oo 
0 . 03 o . oo o . oo o . oo 
0 . 02 o . oo o . oo o.oo 
0.0 1 o.oo o . oo 0.00 
0. 0 1  o . oo o.oo o.oo 
0.0 1 0.00 o . oo o.oo 
0 .01 o.oo o . oo o . oo 
0 . 0 1 o . oo o.oo o . oo 
0.0 1  o . oo o . oo o . oo 
0.01 o.oo o . oo o . oo 
0.0 1  o . oo o.oo o . oo 
o . oo o.oo o.oo· o . oo 
0.00 o.oo o . oo o . oo 
o . oo o.oo o . oo o.oo 
o . oo o.oo o . oo o . oo 
o . oo 0.00 o . oo o . oo 
o . oo o.oo  0.00 o.oo 
o . oo o.oo o.oo o.oo 
o.oo o.oo o . oo o . oo 
o.oo o.oo o.oo o . oo 
o.oo o.oo o . oo o.oo 
o . oo o . oo o . oo o . oo 
o . oo o.oo o.oo o.oo 
o . o o  o.oo o . oo o . oo 
o . oo o.oo o . oo o.oo 
0.00 o.oo o . oo o.oo 
0.0 0  o.oo o.oo o.oo 
0.00 o . oo  o.oo o . oo 
o.oo 0.00 0 . 00 o.oo 

o . oo 0. 00  o.oo o . oo 

0.0 0  o . oo o.oo o . oo 
o . oo o.oo o.oo 0 .  0 0  
o . oo o.oo o.oo o.oo  
o . oo 0.00 o.oo o . oo 
o . oo o.oo o . oo o.oo 
o.oo 0.00  o.oo o . oo 
0.0 0  o.oo o . oo 0.00 
0.0 0  o.oo  o . oo o.oo 
0. 00  o.oo o.oo o.oo 

6 

o.oo 
o . oo 
o.oo 
o .. oo 
o . oo 
o.oo 
o.oo 
o.oo 
o.oo 
o . oo 
o.oo 
o.oo 
o . oo 
o . oo 
o.oo 
o . oo 
o.oo 
o.oo 
o.oo 
o . oo 
o.oo 
o . oo 
o.oo 
o.oo 
o . oo 
o . oo 
0.00 
o . oo 
o . oo 
o.oo 
o.oo 
o . oo 
o.oo 
o . oo 
o .oo 
0.00 
o . oo 
o . oo 
o.oo 
o.oo 
0.00 
0.00 
o . oo 

0 . 00 
o.oo 
o . oo 
o.oo 
o . oo 
0.00 
0 . 00 
o.oo 
o.oo 

,..,. 

pa,, 

18', . -

� 
-·· 

ta>. 
·-

,.. 



TABLE ES. L OCUS : AGF' -· 2  

SAMF' L E  ALLELE F RE Q UENCI E S  
F' O F' ULAT I ON SI Z E  1 2 3 4 5 6 

DWORSHAK76 6 6  0.97 0.03 o . oo 0 .00 o . oo o . oo 
lJASHOUGALl 1 12 1 .00 · o . oo o . oo 0 .00 o . oo o . oo 
SO SANT 78  200 1 .00 o . oo 0.00 0.00 0.00 o.oo 
GRAN RONDE 1 98 1 . 0 0 o . oo o . oo 0 . 00 o.oo 0.00 
SO SANT 76  1 02 1 . 0 0  0 . 0 0 o . oo o . oo o.oo 0 .00 
SKAMANIA78 1 94 1 .00 o . oo o . oo o . oo o . oo o . oo 
KALAP'IA 128 2  1 . 00 o . oo o . oo o . oo o . oo o . oo 
SO Fl< SALl 1 5 2 1 . 0 0 o . oo o.oo o.oo o.oo o.oo 
WHITE B I RO 1 4 2 1 . 00 0.00 0 . 00 o . oo o.oo o.oo 
1 1'\ N A H  10 1 .00 o.oo o.oo o.oo o.oo o.oo 
WARM SPR 200 1.00 o.oo 0 . 0 0 o . oo 0 . 00 o.oo 
UMATI L 76 9 8  1 .00 o . oo o . oo 0.00 0.00 o.oo 
WE LLS 74 9 8  1 .00 o . oo o . oo o.oo o . oo o . oo 

.-. W I NO R 2 0 0  1 . 0 0 o . oo o . oo o . oo o.oo o.oo . .  
RD  BUT 78 2 0 0  1 . 0 0 o.oo o.oo o . oo o . oo 0.00 
RAF' I O  R 20  1 .00 o . oo o . oo o . oo o . oo o . oo 
WALLOWA .72 1 .00 o.oo 0.00 o . oo o.oo o . oo 
lJASHOUGAL2 46 1.00 o . oo o.oo o . oo 0.00 0.00 
COWLTZ 78  200 ·1.00 o . oo o . oo o . oo o . oo o . oo 
UMATIL1 78 1 38 1 .00 o.oo 0.00 o.oo 0.00 0.00 
RD BUT 77 94  1.00 o . oo o . oo o . oo o.oo o.oo 
NI AGRA 78 2 00 1 .00 o . oo o . oo o.oo 0. 00 o.oo 
MARSH CRK 32  1.00 o.oo o . oo o.oo o . oo o . oo 
BUCKHORN 78 1 .00 o . oo 0.00 o.oo o.oo 0.00 
CHE LAN 74  1 00 1 .00 o . oo 0.00 o . oo o . oo o . oo 
UP\·AT I L 2  78 5 4  1.00 o.oo 0.00 o . oo o . oo o . oo 
TUCANN 76 1 00 1 .00 0.00 o .oo 0.00 0 . 00 o.oo 
DOLLAR 22  1 .00 0.00 o.oo o . oo o.oo o.oo 
BEAR - VALLY 1 00 1 .00 0.00 o.oo 0.00 o.oo o . oo 
TUCANN 77 98 1 . 0 0 0 . 00 o . oo o . oo 0.00 o.oo 
NIAGRA 77 2 00 1 .00 o . oo o . oo o . oo o . oo o . oo 
HAZ ARD C 86  1 .00 o . oo o.oo o . oo o . oo 0.00 
L SAL 1 08 1 .00 o . oo o .oo o . oo o . oo o .oo 
WASHOUGAL3 4 2  1.00 o . oo 0.00 o . oo o . oo o . oo 
SELWAY · l 9'4 1.00 o.oo o . oo o.oo o . oo o.oo 
SO FK SAL2 1 32 1 .00 0.00 0.00 o . oo o . oo o . oo 
HE LL ROV 1 8  1 .00 o . oo o . oo o . oo o . oo 0.00 
GUMBOOT 1 00 1.00 o . oo o.oo o . oo o.oo o.oo 
BOULDER CK 32 1 .00 o.oo o . oo o . oo 0 .00 0 . 00 
JOHN DAY 1 9 6 1. 00  o . oo 0.00 o.oo o . oo 0.00 

TAe, L E  E6 . LOCUS : AGF' -· 3 

SAf1 f'LE ALLE LE FREQUENCI E S  
F'O f'ULAT ION S I ZE  1 2 3 '4 5 6 

WARM SPR 194 0.74 0.26 o . oo o . oo o . oo 0.00 
RD BUT 78 1 90 0 . 96  0.04 o.oo o.oo 0.00 o.oo 



T ABLE E7 . LOC US; AGF'- 4 

SAtlf'LE ALLELE F REQUENCI ES 
f'OF' ULATION SIZE 1 2 3 4 5 6 

... 

WARP\ Sf'R 182 0 . 6 1  0. 3 9  o.oo o.oo o . oo o.oo 
UP\ATIL 2 7 8  54 0. 6 9  0 . 32 o.oo o . oo o.oo o.oo 
I f'lNAH 1 0  0 . 70 0. 3 0  o . oo o.oo 0. 00 o.oo 
T UCANN 77 88 0. 71 0. 30  o . oo o.oo o.oo o.oo 
NIAGRA 78 1 00 0 . 71 0 . 29 o .oo o.oo o . oo o.oo 
WASHOUGAL1 112 0.73 0. 27 o.oo o.oo o.oo o.oo 
UP\ATIL1 78 38 0.74 0 . 26 o.oo o.oo o . oo o.oo 
GUMBOOT 1 00 0 .74 0.26 o.oo o.oo o.oo o.oo 
SO SANT 78 186 0.7 6 0.24 o.oo o.oo o.oo o.oo 
RD BUT 78 l. 94 0.77 0.20 0 . 03 o.oo o.oo o.oo 
JOHN DAY 190 0 . 77 0 . 23  o.oo o.oo o.oo o.oo 
WINO  R 2 00 0 . 78 0.22 o.oo o.oo o.oo o.oo 
COWLTZ 78 176 0 . 80  0. 21 o.oo o.oo 0. 00 o.oo 
WASHOUGAL2 46  0. 8 0  0.2 0  o.oo o.oo o.oo o.oo 
lJASHOUGAL3 42 0 . 83  0. 17  o.oo o.oo o.oo o.oo 
GRAN RONDE 196 0 . 8 4 0 . 12 0. 04 o.oo o . oo 0.00 
SKAP\AN I A78 194 0 . 92 0 .. 05 0 .. 03 o . oo o.oo o.oo 

- -

.,... 



TABLE E8. LOCUS : CK- 1  

SAMPLE  ALLELE FREQUENCI ES 
POF'ULAT I ON SI ZE  1 2 3 4 5 6 

KALAMA 9 2 6  1 . 00 o . oo o.oo o . oo o.oo o.oo 
SKAMANI A78 1 9 4 1. 00 o . oo o.oo o.oo o.oo o.oo 
Elf<  CRK 6 1 . 00 o.oo o.oo o.oo o.oo o.oo 
GRAN RONDE 1 98 1.00 o.oo o.oo o.oo o.oo o . oo 
COWLTZ 7 8  2 00 1 .  00 . o.oo  o.oo o . oo o . oo o.oo 
WASHOUGAL2 � 6  1 .00 o.oo 0.00 o.oo o.oo o.oo 
UMATIL  74 54 1 . 00  0.00 . o.oo o.oo o.oo 0.00 
SO FK  S AL2 1 32 1.00 0 . 00 o.oo o.oo 0 .00 o .oo 
SKAf'lANIA74  164 4  1. 00 o.oo o.oo o.oo o.oo o.oo 

.... TUCANN 77 98 1 .00 o.oo o . oo o.oo o.oo o.oo 
NIAGRA  77 200 1.00 o.oo o.oo o.oo o . oo o.oo 
DOLLAR 22  1 .00 o.oo o.oo o.oo o.oo o.oo 
WARM Sf'R 2 00 _ 1 .00 o . oo o.oo o.oo o.oo o.oo 
I MNAH 10 1 . 00 o.oo o.oo o . oo o.oo o.oo 
CHELAN 74 2 46 . 1 .00 o.oo o . oo o.oo o.oo o.oo 
RAP I D  R 20 1.00 Q.00 o.oo o.oo 0.00 o.oo 

• RD BUT 7 8  200 1. 00 o.oo o.oo o . oo o . oo 0 .00 
NIAGRA 78 2 00 1 . 0 0 o.oo o.oo o.oo o.oo o.oo 
WHI TE  B I RD 1 4 2  1 .00 o.oo  0.00 o.oo o. 00 o.oo 
UMATIL l  78  138 1.00 o.oo o.oo o.oo o . oo 0.00 
SO SANT 78 2 00 1 .00 o.oo o.oo o.oo 0.00 o.oo 
lJASHOUGAL 3  4 2  1.00 o.oo 0.00 o.oo o.oo o.oo 
RD 8UT2 74  76 1.00 o.oo o.oo o.oo 0.00 o.oo 
SO FK SAL1 172 1 .00 o.oo o.oo o.oo 0.00 o.oo 
RD BUT 1  74 8 0  1.00 o.oo o.oo o.oo 0.00 0.00 
W I ND R 200 1 . 0 0 o.oo o.oo o.oo 0.00 0.00 
TUCANN 76 200 1.00 o.oo o.oo o.oo 0.00 o.oo 
UMATIL 76 98  1.00 o.oo 0.00 o.oo 0.00 0.00 
WELLS 74 8 0  1.00 o.oo o.oo o.oo 0.00 o . oo 
JOHN DAY 19 6 1 .00 o.oo o.oo o.oo o.oo o-.oo 
MARSH CRK 32 1. 00 o.oo o . oo o.oo 0.00 0 . 00 
HAZARD C 86  1.00 o.oo o.oo o.oo o.oo o.oo 
Uf'\ATIL 4 2  1.00 o . oo o.oo o.oo o.oo o.oo 
GUMBOOT 100 1 . 0 0  o.oo o.oo o.oo o.oo o.oo 
WALLOWA 72 1 .00 o.oo o.oo o.oo 0.00 o.oo 
BUCKHORN 78 1 .00 0.00 o.oo o.oo o.oo o.oo 
DWORSHAK76 4 1 2 1.00 o.oo  0.00 o.oo 0.00 0 . 00 
WASHOUGALl 1 1 2  1 .00 o.oo o.oo o.oo 0.00 o.oo 
H E L L  ROV 2 2  1 .00 o.oo 0.00 o.oo o.oo o.oo 
BOULDER Cl< 32 1 .00 0.00 o.oo o.oo o . oo o.oo 
SO SANT 76 94 1.00 o . oo ' o.oo 0 .00 o.oo o.oo 
UMATI L 2  78 54 1 . 00 o.oo o.oo o.oo 0.00 o.oo 
SELWAY 194 1.00 o.oo o.oo o.oo 0 .00 0.00 
L SAL 108 1 .00 o.oo o.oo 0. 00 o.oo 0.00 
BEAR VALLY 172 1 .00 o.oo 0.00 o.oo o.oo o.oo 



T ABLE E9 . LOCUS : CK;.. 2 

SAMPL E  ALLE LE F REQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

KALAMA 92 6 1 . 00 o . oo o . oo o.oo o.oo 0.00 
GRAN RONDE 19 8 1 . 00 o . oo o.oo o.oo o . oo o.oo 
ELK CRK 6 1 .00 0.00 o.oo o.oo o.oo o.oo 
SKAMANIA78  1 94 1.00 o.oo o.oo o . oo o.oo o.oo 
WARM SPR 200 1 .00 o.oo o.oo o . oo o.oo o.oo 
SO F K  SAL 1 172 1 . 00 o.oo o.oo o.oo o . oo o.oo 
UMATIL 74 54 1 .00 o.oo o.oo o.oo 0.00 o.oo 
WASHOUG AL3 4 2  1.00 0. 00 o.oo o.oo o.oo o.oo 
SKAMANI A74 164 4 1 . 00 . o.oo o.oo o.oo o . oo o.oo 
DOLLAR 22  1 .00 o.oo o.oo o.oo o.oo o.oo 
NIAGRA 77 200 1 . 0 0  o.oo 0 . 00 o.oo o.oo o.oo 
TUCANN 7 7  98 1 . 00 o.oo o.oo o.oo o . oo 0.00 
COWLTZ 78 200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
RAPID R 2 0  1 . 00 o . oo o.oo o . oo o . oo o.oo 
CHELAN 74 246 1 .00 o.oo o.oo o.oo o.oo o.oo 
I MNAH 1 0  1 .00 o.oo 0. 00 o . oo o . oo o.oo 
RD BUT 78 200 1 . 00 0.00 o.oo o.oo . o . oo 0.00 
UMAT IL1  78 1 38 1 . 00 o.oo o.oo o . oo o.oo o.oo 
WH I TE BIRD 1 42 1 .00 0 . 00 o.oo o.oo o.oo o.oo 
NIAGRA 78 200 1 . 00 o.oo o.oo o.oo o.oo o.oo � 

SO SANT 78 200 1 . 00 o.oo o . oo o.oo o.oo o.oo 
SO F K  SAL2 1 32  1 . 00 o.oo o.oo o.oo o.oo o.oo 
RD BUT2 7 4  76 1 . 00 o . oo o . oo o.oo o.oo 0.00 
WASHOUGAL2 4 6  1 . 00 o.oo o.oo o.oo o.oo o.oo 
RD 8UT 1 74 80  1 . 00 o . oo o.oo o.oo o . oo 0.00 
UMATIL 76 98 1 . 00 o . oo o.oo o.oo o . oo o.oo 
TUCANN 76 200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WIND R 200 1 . 00 o . oo o.oo o . oo o.oo o.oo 
WELLS 7 4  B O  1 . 00 o.oo o.oo o.oo o . oo o.oo 
HAZARD C 86 1 . 00 o . oo o.oo o.oo o.oo · 0.00 
MARSH CRK 32 1 . 00 o . oo o . oo o . oo o.oo o.oo 
JOHN DAY  196 1 . 00 o.oo o.oo o.oo o.oo o.oo ,.. 

UMATIL 42 1 . 00 o.oo o.oo 0.00 o.oo o.oo 
. BUCKHORN 78 1 . 00 o.oo o . oo o.oo o . oo o.oo 
WALLOWA 72 1.00 o.oo o . oo o.oo o.oo o.oo 
GUMBOOT 1 00 1 . 00 .  o.oo 0. 00 o.oo o.oo o . oo 
DWORSHAK76 . 4 1 2  1.00 o.oo o.oo o.oo o.oo 0.00 
BOULDER CK 3 2  1 .00 o.oo 0.00 o.oo o.oo o.oo ... 

HELL R.OV 22 1 .00 0.00 0.00 o.oo 0.00 o . oo 

WASHOUGAL!  112 1 . 00 0.00 o.oo o . oo o.oo o.oo 
SO SANT 76 94 1.00 o.oo o.oo o.oo o.oo o.oo 
UMATI L2 78 54 1 . 00 o.oo o.oo o.oo 0.00 o.oo 
SELWAY 1 9 4 1 . 00 o.oo o.oo o.oo o . oo o.oo 
L SAL 108 1 . 00 0.00 o.oo o.oo o.oo o.oo 
BEAR VALLY 1 7 2 1. 00 o.oo o.oo o.oo o.oo o.oo 



T ABLE E lO .  LOCUS: EST 

,""I SAMF' L E  ALLE L E  FREQUENC I E S  
f'Of'ULA T ION SI Z E  1 2 3 4 5 6 .  

COWLTZ 78 1 8 6  0.57 0 . 4 3 0 . 00 0 . 01 o.oo o.oo 
TUCANN 77 98 0 . 83 0 . 1 7 o . oo o.oo o.oo o.oo 
N I AGRA 70 194 0 . 00 0 . 1 1 0 . 01 o.oo o.oo o.oo 
W I ND R 200  0 . 98 o.oo 0 . 0 2 o.oo o.oo 0 . 0 0 
RD BUT 78 . 200  1 . 00  o.oo 0 . 00 o.oo o.oo o.oo 
I MNAH 10 1 . 00 o.oo o.oo 0 . 00 o.oo o.oo 
WARM Sf'R 200  1 . 00 o.oo 0 . 00 o.oo o.oo o.oo 
SKAMANI A78 194 1 . 00 o.oo o.oo o.oo o.oo o.oo 
SO SANT 78 200  1 . 00 o.oo o.oo o.oo o.oo 0.00 
GRAN RONDE 1 98 1 . 00  o.oo o.oo o.oo o.oo o.oo 
GUf'l800T 1 00 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2 46 1 . 00 o.oo o.oo o.oo o.oo o.oo 
JOHN DAY 196 1 . 00 o.oo o . oo o.oo o.oo o.oo 
WASHOUGAL1 1 1 2 1 . 00 o.oo o.oo o.oo o.oo o.oo 
UMAT I L 2  78 54 1 .00 o.oo o.oo o.oo o . oo o.oo 
WASHOUGALJ  42  1.00 o.oo o.oo 0 . 00 o.oo o.oo 



TABLE E l l . LOCUS : Gl-1  

SAMf'LE AL LELE FREQUENCIES 
f'OF' ULATION SIZE 1 2 3 4 · 5  6 

OWORSHA�{76 4 82 0.4 7 0.52 o.oo 0.00 o.oo o.oo 
H E L L  ROV  22  0 . 6 4 0.36 0 . 00 o.oo o.oo 0.00 
SO  F K  SAL. 2  1 3 2 0.7 7 0.24 0 . 00 0.00 o.oo 0.00 
UMAT I L 1  78  :t. 38 0.8 3  0 .  :I. 7 o.oo o.oo o . oo o.oo 
SO  FK  SAL l 1 68 0.83 0 .17 o.oo o.oo o . oo o.oo 
RD BUT2 74 64 0.83 0 . 09 o .oe 0.00 o.oo o_. oo 
UMATIL 76 98 0.84 0.1 5  0 . 0 1  o.oo o.oo 0 . 00 
SELWAY 1 78 0.8 4 0.1 6  0 . 0 1  0 . 00 o.oo o.oo 
NIAGRA 77  200 0. 84 0 . 1 6  0 . 01 o.oo o.oo 0.00 
WARM S f'R 200 0.88 0. 05 o . oo o.oe 0.00 o.oo 
GRAN RONDE  198 0.88 0.12 O·. 01 o.oo o . oo o.oo 
Uf'\ATIL 4 2  0 . 88  0. 1 0  0 . 02 o.oo o . oo o.oo 
GUM BOOT 1 00 0. 90 0. 1 0  o.oo o.oo o.oo 0.00 
RAPID R 20 0 . 90 0. 1 0  o.oo o.oo o . oo o.oo 
RD BUT 78 200 0 . 9 1  0.09 o.oo 0. 01 o.oo o.oo 
Uf'\ATIL  74 54 0 . 91 0.09 o.oo 0. 00 0.00 o.oo 
CH ELAN 74 1 80 0.91 0 . 09 o.oo o.oo o.oo 0.00 
WELLS 74 16 8 0.92 0.08 0 . 00 0 . 00 o.oo o.oo 
UMATIL2 78 54 0 . 93 0.07 o.oo o.oo o.oo o.oo 
TUCANN 76 98 0.93 0.05 0.02 o.oo o.oo 0.00 
WALLOWA 72 0 . 93 0.07 o.oo o.oo o.oo o.oo -

JOHN DAY 1 96 0. 94 0.04 0 . 03 o.oo o.oo o.oo 
NIAGRA 78 200 0.94 0.04 o.oo 0.03 o.oo 0.00 
COWLTZ 78  200 0. 95 0.02 o.oo 0.04 o.oo 0.00 
WHITE e,IRD 1 36 0.97 0.03 o.oo o.oo o.oo o.oo 
S KAMANIA74 1912 0.98 0 . 02 0.01 o.oo o.oo . o.oo 
RD BUT! 74 80  0.98 0.03 o.oo o.oo o.oo o.oo 
SO SANT 78  200 0.98 0.02 o.oo 0.01 o.oo o . oo 
TUCANN 77 98 0 . 98  0.01 o.oo 0.01 0.00 0.00 
SKAMANIA78 1 94 0 . 99  0. 01 0.01 0.00 o.oo o.oo 
BUC.{ HORN 78  0.99 0.01 o.oo 0.00 o.oo 0.00 
HAZARD C 8 6  0 . 99 0.01 o.oo o.oo 0.00 0 . 00 
KALAMA 1224 0.99 0.01 o.oo o.oo o.oo o.oo 19, 

WIND R 200 0 . 9 9 0.01 o.oo o.oo 0.00 o.oo 
SO SAN T 76 102 0.99 0.01 o.oo o.oo o.oo o.oo 
WASHOU GAL !  :1. 12 0 . 99 0. 01 0. 00 o.oo o.oo o.oo 
BEAR VALLY 1 78 1.00 0.00 0.00 0.00 o.oo 0.00 
DOLLAR 2 2  1 . 00 o.oo o.oo· o.oo o . oo o.oo 
MARSH CR•< 3 2  1.00  o.oo 0 . 0 0 o.oo 0 . 0 0 o.oo 

� IM NAH  - 1 0 1 .00 o.oo 0.00 o.oo o.oo 0 . 00 

E U( C R •< 56 1.00 o.oo o.oo o.oo o.oo 0.00 
e,OULDER Cl< 32  1.00 o.oo o.oo 0.00 0.00 0.00 
L SAL 108 1. 00 o.oo 0.00 o.oo 0.00 0.00 
WASHOUGAL3 4 2  1.00 o . oo o.oo o.oo 0.00 0.00 
IJASHOUGAL 2 46 1. 00 o.oo 0. 00 0.00 0 . 00 o.oo 



TABLE E 1 2 .  LOCUS : GL.;.. 2  

SAf'lf' LE ALLELE F REQUENCIES 
POPULAT I ON S IZE 1 2 3 4 s 6 

NIAGRA 78 200 1 .  00 o.oo o.oo o.oo o.oo o.oo 
WARPl  S f' R  2 00 1.00 o.oo 0. 00 o.oo o.oo o.oo 
HAZARD C 86 1.00 o.oo 0.00 o . oo . o . oo o .. oo 
HELL ROV 26  1 . 00 o.oo o.oo o.oo o.oo o.oo 
UMATIL2 78 54 1 . 00 o.oo 0 . 00 o.oo 0 . 00 o . oo 
R D  BUT 78 2 0 0  1 . 00 o.oo o.oo 0.·00 o . oo o.oo 
UMAT I L 1  78 1 38 1 .00 o.oo o.oo o.oo o.oo 0. ·00 
RD BUT 77 88 1 .00 o.oo o.oo o . oo o.oo o.oo 
WIND R 200 1 . 00 o.oo o . oo o . oo o.oo o .oo 
COWLT Z 78 200 1 . 00 o.oo o.oo o.oo o . oo 0. 00 
SO FK SAL2 1 32 1.00 o.oo o . oo o.oo o.oo o.oo 
SEL�AY  1 9 4  1 .00 o . oo o . oo o . oo o . oo o.oo 
WASHOUGAL1 1 12 1 .00 o.oo o.oo o . oo o . oo o . oo 

.... SO SANT 78 200 1 . 00 o . oo o.oo o.oo o.oo o.oo 
BUCKHORN 78 1 . 00 o.oo o . oo o . oo o.oo · 0 . 00 
MARSH CRK 32  1 .00 o.oo o.oo o.oo o.oo o . oo 
SKAf"IANIA78 194 1 .00 o.oo o.oo o.oo o.oo o . oo 
N. IAGRA 77 200 1 .00 o.oo o . oo o.oo o . oo o.oo 
L SAL 1 08 1 .00 o.oo o.oo 0.00 o.oo o.oo 
WHI T E  BIRD 1A2 1 . 00 o.oo o . oo o . oo o . oo o.oo 
JOHN DAY 196 1 .0 0  o .oo . o . oo o . oo o.oo o.oo 
BEAR VALLY 1 78 1 .00 o.oo o.oo o.oo o . oo o.oo 
GRAN RONDE 1 98 1 . 00 0 . 00 o.oo o.oo o.oo o.oo 
WALLOWA 72 1 .00 0. 00 o.oo o . oo o . oo 0.00 
GUMBOOT 1 00 1 . 00 o.oo o . oo o . oo o.oo 0.0·0 
E L K  CRK 56 1.00 o.oo o.oo o.oo o.oo · o.oo 
BOULDER CK  32 1 .00 o.oo 0" 00 o.oo o.oo o.oo 
WASHOUGAL 2 4 6  1 .00 . o.oo o . oo o.oo o.oo o.oo 
DOLLAR 22  1 .00 o . oo o.oo o . oo o . oo o.oo 
TUCANN 77 9 8  i. . O O  o.oo o . oo o . oo o . oo o.oo 
RAPID R 20 1 .00 o.oo o.oo o.oo o . oo o.oo 
IM�AH 1 0  1 .00 o . oo o . oo o.oo . o . oo o.oo 
SO FK SAL1 1. 60 1 .00 o.oo o.oo o . oo o . oo o.oo 
WASHOUGAL3 42 1.00 o.oo o.oo o.oo o.oo o.oo 



F'OF'ULATION 

W I NO R 
WARM SPR 
JOHN DAY  
RD . BUT 7 8  
N I AGRA  7 8  
TUCANN 77 
WASHOUG AL2 
COWLTZ 78 
GUMBOOT 
SO SANT 78  
GRAN RONDE 
WASHOUGAL3 
U I NAH 
SKAPIAN I A 78 
UPIAT IL2  78 
WASHOUGAL! 

F'OF'ULATION 

NIAGRA 78 
WARM SPR 
JOHN DAY 
RD BUT 78 
WIND R 
COWLTZ 78 
WASHOUGAL2 
SO SANT 78  
WASHOUGAL3 
GRAN RONDE  
TUCANN 7 7 . 
IMNAH 
SKAMANIA78 
UMATIL2 7 8  
GUMBOOT 
WASHOUGAL l 

TABLE E 1 3 .  

SAMF'LE 
SIZE 

200 
200 
196 
200 
200 
98 
46 

200 
i oo 
200 
1 98 

42 
10 

1 9.4 
54  

1 1 2 

T ABLE E 1 4 .  

SAMPL E 
SIZE 

200 
200 
. 1 96 
200 
200 
2 00 

4 6  
200 
·42 

198 
98 
10 

1 94 
54  

1 00 
1 12 

1 

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 
1 . 00 

1 

1 . 00 
1 . 00 
1 . 00 
1 . 00 
1.00 
1. 00 
1.00 
1.QO 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1 .00 

,.. - -

LOCUS :  GLO 

ALLELE F RE QUENCI ES 
2 3 4 5 6 

o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo 0 . 00 o.oo 
o.oo o.oo 0 . 00 o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo 0 . 00 o.oo 
o.oo o.oo o.oo 0.00 o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o . oo o.oo o.oo 
0 . 00 0 . 00 o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo ,,... 

o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 0. 0 0  
o.oo o.oo o.oo o.oo o.oo 

- -

LOCUS: IDH- 1 

AL L ELE FREQUENCIES 
2 3 4 5 6 -

o.oo o.oo o.oo 0 . 00 o.oo 
o.oo o.oo o.oo o.oo 0.00 
o.oo o.oo o.oo o . oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o . oo o.oo o.oo 0� 00 o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o . oo o.oo o.oo o.oo -

-

o.oo o.oo o.oo 0. 00 0.00 
o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo 
o.oo o . oo o.oo o . oo 0.00 
0.00 o.oo 0. 00 o.oo o.oo 

,.. 



TABLE E15 . 

SAMPLE 
POPULATI ON SI ZE  1 

NIAGRA 78 200 1.00 
WARM SPR 2 00 1.00 
JOHN DAY 1 96 1 .00 
RD BUT 78 2 0 0  1 .00 
WIND R 200 1.00 
COWLTZ 78 200 1.00 
WASHOUGAL2 46 1.00 
SO SANT 78  200 1. 00 
WASHOUGAL3 4 2  1.00 
GRAN RONDE 198 1.00 
TUCANN 77 9 8  1 .  o·o 
U INAH 10 1.00 
SKAl'IANI A78 194 1 . 00 
UMATIL2 78  54 1.00 
GUMBOOT 1 00 1 . 00 
lJAS�OUGAL 1 1 12 1 .00 

TABLE El6 • .  
-

SAPIF'LE 
POF'ULAT I ON SI ZE  1 

UPIATIL 80  0. 58  
R D  BU T 7 1  108 0.58 

· SNAKE 72 . · · 152 o . 59 
CHELAN 72 152 0.6 2 
CHELAN 74 2 7 6  0.62 
f'AHS I MEROI 1 4 8  · 0 . 64  
RD BUT  78 - 3 9 6  0.64 
Uf'\AT IL1 78 264  0.64 
GRAN RONDE 368 0.66  
Uf'\ATI L 2  78 1 08 . o .  6 6  
RD. BUT1 74 144 0.66 
SO SANT 78 · 4 00 0.66 
WARP\ Sf'R . 380  0.67 
SKAMANI A78 384  0 . 67  
JOHN DAY 384 0.6 7 
COWLTZ 72 1 4 4  0 . 67  
WELLS73 1 28 0.68 
COWLTZ 78 3 96 0 . 68 
W IND  R 4 00 0.70 
WASHOUGALl 224  0 . 70 
WASHOUGALJ 84 0 . 70 

� T UCANN 77 19 6 0 . 72 
NIAGRA 78 3 96 0 . 73 
GUPIBOOT 2 00 0.74 
I P\NAH 20 0 . 75 
WASHOUGAL2 9 2  0 . 80 
DWORSHAK7 6  2 00 1.00 

LOCUS :  I DH- 2 

ALLELE FREQUENC IES 
2 

o.o o  
0.00 
o.oo  
o . oo 
o .oo  
o.oo  
0.00 
o . oo 
o . oo 
o.oo  
o.o o  
o.o o  
o . oo 
o . oo 
o . oo 
o.o o  

LOCUS: 

3 4 

o.oo  o . oo 
o .oo  0.00 
o.oo  o.oo 
o . oo o .oo  
o.oo  o . oo 
o . oo o . oo 
o.oo  o.oo  
o . o o .o.oo .  
o.o o  o.oo  
o.oo  o.oo  
o .oo  o .o o  
0.00 o.oo  
o.oo  o.oo  
o . oo o.o o  
o.oo  o . oo 
o.o o  o.oo  

. .  - - · - ------ --·-

I DH- 3 , 4 

5 

o.oo  
0 . 00 
0 . 00 
o . oo 
o .oo  
o .oo 
o.oo  
o .oo  
o.o o  
o.o o  
o .o o  
o.o o  
o.oo  
o . oo 
0 . 00 
o.oo  

ALLE LE F REQUENCIES 
2 3 4 5 

0. 17 0 . 01 0 . 2 4  o.oo  
0.21 0 . 07 0. 1 4  o . oo 
0 . 1 4  o . oo 0. 27 o . oo 
0.26 o .oo  0 . 12 o . oo 
0.2 4  0.00 0.14 o .oo  
0.14 o.o o  0.22 0.00 
·0.14 o . oo 0.22 0.00 
0.1 6 0.04 0.15 o.oo  
0.17 o.oo  0 . 1 7  0 . 01 
0.1 3  0.02 0.19 o.o o  
0. 1 6  o .oo  0.1 8 o . oo 
0 .18 0.02 0.12 o . oo 
0.16 0.01 0.16 o.oo  
0.15 o . oo 0 . 15 o . oo 
0 .1 6 0 . 01 0 .1 7 o . oo 
0.1 6 0 . 01 0.1 6 o . o o 
0 . 1 9 o . oo 0.13 0.00 
0. 14 o . o o  0.13 o . oo 
0.16 0. 03. 0.06 o.oo  
0.1 7 o . oo 0 .1 3 o.oo  
0.2 1 o.oo  0.07 o . oo 
0.14 o . oo 0.11 o.oo  
0. 16 o . oo 0.11 o.o o  
0 . 1 5 o . oo 0.12 o .oo  
0.05 o . oo 0.20 o . oo 
0.13 o.oo  0.03 o . oo 
o.o o  o .o o  o . oo o .oo  

6 

o.oo  
o .oo  
o . oo  
o.oo 
o .oo 
o . oo 
o . oo 
o .oo 
o . oo 
o.o o  
o .oo 
o.o o  
o.oo  
o.o·o 
o.oo  
o . o o 

6 

o.oo  
o .oo 
o.oo 
o.oo  
o . oo 
o.o o  
o.oo  
o.oo  
o . oo 
o . oo 
o.o o 
0 . 01 
o .oo  
0.03 
o . oo 
o .oo  
o .o o  
0 . () 4 
0 •. 06 
o.oo  
0.01 
0.03 
o.oo  
0.00 
o . oo 
0.03 
0.00 



T ABLE E l 7 .  

SAftF' L E  
F'O F'ULATION SI Z E  1 

SKAl'IANIA78 1 94 1 . 00 
WARf'\ SF'R 200 1 . 00 
SO F K  SALl 1 72 1 .00 
RD BUT l 74 80  1 . 00 
WASHOUGAL l 1 12 1 .00 

. RO BUT 78 200 1 . 00 
GRAN RONDE 1 98 1 .00 
L SAL 108 1. 00 
WI ND R 200 1 . 00 
SO SANT 78  200 1 . 00 
RAPI D  R 20  1 . 0 0  
WE L L S  7 4  1 60 1 .00 
UPIAT I L2 78  54  1 . 00 
COWLTZ 78 200 1 . 00 
DOLLAR 2 2  1 .00  
SELWAY 1 94 1 .00 
N I AGRA 78 200 · 1 .  00 
CHELAN 74 200 1 . 00 
BUCKHORN 78 1 . 00 
WHITE B IRD 14 2 1 .00 
WASHOUGAL 2 4 6  1. 00 
TUCANN 76 100 1 . 00 

. UPIATI L 1  78 1 38 1.00 
BEAR VALL Y 100 1 . 00 

· TUCANN  77 98 1.00 
NI AGRA 77 200 1 .00 
HAZARD C 86 1 .00 
I MNA"H 10 1.00 
SO F K  SAL2 132 1 .00 
GUMBOOT 100 1 . 00 
BOULDER CK 3 2  1. 00 
WASHOUGAL3 4 2  1.00 
JOHN DAY 1 96 1.00 

LOCUS : L DH-1 

ALLELE  F REQUENC I ES 
2 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o . oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o . oo 

3 4 

o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
O ;. OO o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo . .  4 · · --···--· --- -· 

o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o . oo 
o.oo o.oo 
0.00 o.oo 
o.oo o.oo 
0� 00 o.oo . 
() . 00 o.oo 
o.oo o . oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 

5 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

. o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo . 
o.oo 
o.oo 
o.oo 
o.oo 

- 0.00 
o.oo 
o.oo 
o.oo 

.. 

6 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo ""' 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo -

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo -

0 . 00 
. o.oo 
o.oo 
o.oo 
o.oo 
o.oo _.. 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 



TABL E E l8 .  · LOCUS : LOH- 2 

SAf'lf'L E ALLELE F REQUE NCIES 
f'Q fi ULAT I ON SIZE 1 2 3 4 5 6 

NIAGRA 78 200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WARM SPR 200 1 . 00 o.oo 0. 00 o.oo o.oo o.oo 
UP\AT IL1  78  1 38 1 .00 o.oo o.oo o.oo o . oo o.oo 
RD BUT 78 200  1.00 0.00 o.oo o.oo o.oo 0.00 
JOHN DAY 196 1.00 o.oo o . oo o.oo 0.00 o.oo 
TUCANN 77 9 8  1.00 0.00 o.oo o.oo 0 .00 o.oo 
W I ND R 200 1.00 0.00 o . oo o.oo o.oo 0.00 
COWLTZ 78 200 1.00 o.oo  o . oo o . oo ·  o.oo o . oo 
WASHOUGAL 2 46  1.00 o.oo 0.00 o . oo o.oo o.oo 
SO ·SANT 78 2 00 1.00 0. 00 o.oo 0.00 o.oo o.oo 
WASHOUGAL3 42 1 .00 o.oo o.oo o.oo o . oo o . oo 
GRAN RONDE 1 98 1 .00 o.oo o . oo o.oo 0.00 o.oo 
GUMBOOT 100 1.00 o.oo 0.00 o.oo o.oo 0. 0-0 
IMNAH 1 0  1 . 00 o . oo o .oo o.oo o . oo o . oo 
SKA P\ANIA78 194 1. 00 o.oo o.oo o.oo o.oo o.oo 
Uf'\ATIL2 78 54 1.00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL! 1 12 1 . 00 o.oo o .oo o . oo o.oo o.oo 

-



TAe.LE E19 . L OCUS: LDH -· 3  

SAMPLE ALL ELE F REQUE NCI ES 
F' O F'ULAT I ON S I ZE 1 2 3 4 5 6 

NIAGRA 7 8  200 1.00 o.oo 0 . 00 o.oo o.oo 0.00 
WARM SPR 200 1 . 00 o . oo 0.00 0.00 0 . 00 o.oo 
UMA T I L 1  7 8  1 38 1.00 o.oo o.oo o.oo o.oo o.oo 
HELL ROV  26 1 .00 o.oo 0.00 o.oo o.oo 0.00 
UMATIL 2 78 S 4  1 . 0 0  o.oo o . oo o . oo o.oo 0.00 
KALAMA 1280 1 . 0 0 o.oo 0.00 0.00 o.oo o.oo 
SO F K  SAL1 1 72 1.00 0.00 0.00 o.oo o.oo 0.00 
SO SANT 76 102 1.00 0.00 0.00 o . oo o . oo o.oo 
W I ND R 200 1 .00 0.00 o.oo 0.00 o.oo 0.00 
COWLTZ  78 200 1 . 0 0 o.oo 0. 00 o.oo o.oo o.oo 
UMATIL 76 9 8  1 . 0 0 o.oo o.oo o.oo 0.00 o . oo 
TUCANN 76 200 1.00 o.oo o.oo o.oo o.oo 0.00 
WAS HOUGAL 1 11 2 1.00 0.00 0.00 o.oo o.oo o.oo 
RD BUT 78 2 0 0  1 . 00 o.oo o.oo 0.00 o . oo 0.00 
L SAL 108 1 . 0 0 o.oo 0.00 o.oo o.oo o.oo 
WELLS 74  2 60 1 . 0 0 o.oo 0 . 0 0 0.00 o.oo 0.00 
SKAMANIA78 1. 94 1.00 o . oo o.oo 0.00 o . oo 0.00 
so SANT 78  200 1.00 o.oo 0.00 o.oo o.oo o . oo 
GRAN R ONDE  198 1.00 o . oo .o.oo o.oo o.oo 0.00 
MARSH CRK 30 1.00 o . oo 0.00 o . oo o . oo 0.00 
JOHN DAY 196 1.00 o.oo 0.00 0.00 o.oo 0.00 -

RD e.ur  77 100 1 . 0 0 o.oo o.oo o.oo o.oo 0.00 
SO F K  SAL2 1 3 2 1.00 o . oo 0 . 00 o . oo o . oo o.oo 
SELWAY 1 9 -4 1 . 0 0 o.oo 0.00 o.oo 0.00 0.00 
GUMe.OOT 100 1 . 0 0 o.oo o.oo o.oo o.oo 0.00 
CH ELAN 74 200 1 . 0 0 0.00 o.oo o . oo o . oo o.oo 
DOLLAR 22 1.00 o . oo o.oo o.oo o . oo o.oo 
WHITE BIRD 142 1.00 o . oo 0.00 o.oo o . oo 0.00 
WASHOUGAL2 4 6  1 . 0 0 o.oo o . oo o.oo o.oo 0.00 
RD e.UT 1 7-4  80  1 . 0 0 o.oo o . oo o.oo o.oo o.oo 
HAZARD C 86  1 . 0 0 o.oo o.oo o . oo o . oo 0.00 
OWORSHAt{76  1 00 1.00 o.oo o.oo o.oo o.oo 0.00 
TUCANN 77 98 1 . 0 0 o.oo o.oo o.oo o.oo o.oo 
U f'\ATIL 42 1.00 o . oo . 0.00 0.00 o . oo o . oo 
e.u c•{HORN 78  1.00 o.oo o.oo 0.00 o.oo o.oo 
P.,EAR VALL Y 94 1.00 o.oo o.oo o.oo 0. 00 0.00 
I MNAH 10 1.00 o.oo 0 . 0 0 0.00 o.oo 0.00 
NIAGRA 77 200 1 . 0 0 o.oo o.oo o.oo o.oo o.oo 
RAP I D  R 20  1 .00 0. 00 o.oo  o.oo o.oo o.oo 
WALL OWA 72 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL3 4 2  1.00 o.oo o.oo o.oo 0 . 00 0.00 
EL K CRK 56 1.00 0.00 o.oo o.oo o.oo o.oo 
BOULDER CK  32 1 . 00 0 . ()0 o . oo o.oo 0.00 o.oo 



TAB L E  E20 . LOCUS : LDH- 4  

SAP\f'L E  ALLELE F REQUENCIES 
f'OF'ULATION SIZ E 1 2 3 4 s 6 

HE L L  ROV 26 0. 1 5  0.85 o . oo o . oo 0 . 00 o.oo 
e,OULDER CK  30  0 . 17 0.8 3 o.oo o . oo 0 . 00 o.oo 
L SAL 1 08 0 . 1 8 0.82 0.00 o.oo 0.00 o.oo 
ELK CRK 56 0 . 21 0.79 o.oo o.oo 0.00 0.00 
BEAR VALLY  114 0.2 4 0.76 o . oo o.oo 0 . 00 0 .00 
so n< SAL 1 172 0 . 2 6 0.74 o . oo o . oo o . oo 0.00 
WHITE e,IRD 142 . o .  27 0.73 o.oo 0.00 0. 00 0 . 00 
BUCKHORN 78  0 . 28 0 . 7 2  o . oo o . oo o.oo 0 .oo 
SELWAY 1 94 0 . 28 0.72 o.oo o.oo 0.00 o.oo 
DWORSHAK72 144 0. 29 0.71 o.oo 0.00 0.00 0.00 
I MNAH 10 0 . 30 0.70 0.00 o . oo 0 . 0 0  0 .00 
GRAN RONDE 1 9 6 0. 30  0 . 70 o.oo o.oo 0.00 o . oo 
NIAGRA 77  198 0.3 1 0 . 6 9  0.00 o . oo o.oo o . oo 
DWORSHAK76 506 0 . 3 1  0.69 0.00 o . oo o.oo 0 . 00 
UP\ ATIL 2 78 5 4  0. 3 3  0 . 6 7 0 . 00 0.00 o.oo 0.00 
Rl

f 

BUT 1 74 66  0. 33 0 . 67 o.oo o . oo o . oo o.oo 
NIAGRA 78 200 0 . 33 0.66 0.01 o.oo 0 . 00 0.00 
GUM P., OOT 100 0. 34 0 . 65  0.01 o.oo o.oo o . oo 
RD BUT 78 200 0. 36 0.64 0.00 o.oo o.oo 0. 00 
CHELAN 74 422 0.38 0.6 2 o.oo o . oo 0 . 00 o.oo 
UMATIL 4 2  0 . 38  0.6 2 o . oo o.oo 0. 00 0.00 
ll P\ATIL 1 78 138 0.38 0.6 2 · 0 . 00 0.00 o.oo o.oo 
PAHS i f'IERO I 8 0  0.39 0.6 1 o.oo 0.00 o . oo 0.00 
UPIATIL 74 54 0. 39  0.6 1 o.oo o.oo 0.00 o . oo 
so F K  SAL2  1 3 2  0. 39  0.6 1 o.oo o . oo 0 . 00 o . oo 
HAZARD C 86  0 . 40  0 . 6 1  o . oo o . oo o.oo o.oo 
JOHN DAY 19 6 0 . 4 0  0.60 o . oo o.oo 0.00 o . oo 
RD. BUT 71 80 o.4o 0.60 o . oo o . oo o . oo o.oo 
WARM SPR 200 0.43 0. 57 o . oo o . oo o . oo o.oo 
RAPID R 20 0 . 4 5  0. 55  o . oo 0.00 0 . 00 o.oo 
DOLLAR 22 0. 4 6  0 . 55 o.oo o . oo o . oo o . oo 
SNAK E 72 80 0 . 46 0.54 0 . 00 o . oo o.oo o.oo 
UP\ATIL 76 98 0 . 4 7  0 . 53 o . oo o . oo o . oo o.oo 
MARSH CRK 32 0. 4 7  0.53 o.oo o . oo o . oo o . oo 
RD  sur2 · 74 76 0 . 4 7  0 . 53  . o . oo o.oo o.oo 0 .00 
W E L L S  74 21 6 0 . 50 0.50 o.oo 0.00 o.oo o.oo 
CHE L AN 72 BO  0. 5 1  0.49 o.oo o.oo 0. 00 0.00 
RO  BUT  77 100 0 . 52 0 . 4 4 o.oo 0 . 0 4  0 . 00 0 .00 
WALLOWA 7 0  0.53 0.4 7 o . oo 0.00 o.oo 0.00 
WELL S73 80 0. 55 0. 45  o.oo o . o o o.oo o.oo 
TUCANN 7 7  98 0 . 6 6 0.2 0 0 .1 3 o.oo o.oo 0.00 
COWLTZ 72 78  0.78 0.22 0.00 0.00 o.oo o . oo 
COWLTZ 78 200 0.80 0. 20 o.oo o.oo o.oo o.oo 
KALAMA 1666 0.8 4  0.17 0 . 00 0 .00 o . oo 0.00 
so SANT 76 102 0.84 0 . 16 o.oo o.oo o.oo o.oo 
TUCANN 76  19 8 0 . 85  0 . 15 o . oo o . oo o.oo o.oo 
WASHOUGAL 1 112 0 . 86 0 . 14 0 .00 o . oo o.oo o ... oo 
SK AMAN I A74 1 9 56  0.86 · 0. 1 4 o . oo 0.00 o.oo 0 . 00 
W I ND R 200 0.88 0.1 2 o.oo 0.00 o . oo o.oo 
SO SANT 78 200  0 . 90 0.1 0 o.oo o.oo o.oo 0 .00 
SKAMANIA78 194 0.90 0.1 0  o . oo o.oo o . oo o . oo 
WASHOUGAL 3 4 2  0.9 1 0. 1 0  o.oo o.oo 0.00 0.00 
WAS HOUGAL 2  46  0 . 9 1  0.0 9  o.oo o.oo o.oo o.oo 



TABLE E21 . L OCUS i LDH- 5 

SAMPLE ALLELE FREQUENCIES 
· POPULATION SIZE 1 2 3 4 5 6 

/1111, 

JOHN DAY 196 1 .00 0.01 o.oo 0.00 o.oo o.oo 
WARM SPR 2 00 1 .00 o.oo o.oo o.oo o.oo o.oo 
llf'IATIL1 78 · 1 3 8 1.00 0.00  o.oo o.oo o.oo o.oo 
HELL ROV 26 1.00 0.00 . o.oo o.oo o . oo o.oo 
NIAGRA 78 2 00 1.00 o . oo o.oo o . oo o.oo o.oo 
RD BUT 78 200  1 . 00 o.oo o.oo o.oo o.oo o.oo 
BOULDER CK 3 2  1.00 o.oo o.oo o.oo o.oo o.oo 
SO SAN T 76 90 1 .00 o . oo o.oo o.oo o . oo o.oo 
WASHOUGAL 1 112 1.00 o.oo o.oo o.oo o.oo o.oo 
COWLT Z 78 200 1.00 o.oo o.oo o.oo o . oo o.oo 
UP\ATIL 76  98 1 . 00 o.oo o.oo o.oo o . oo o.oo 
TUCANN 76 1 86 1.00 o.oo o.oo o.oo o.oo o . oo 
WINO R 2 00 1 .00 o.oo o.oo o.oo o . oo o.oo 
SO SANT 78 2 00 1 . 00 o . oo o.oo o . oo o . oo o.oo 
l SAL 1 08 • 1.00 o.oo o.oo o.oo o.oo o.oo 
WELLS 74 246 1.00 o.oo o.oo o.oo o.oo o.oo 
Uf'lATIL2 7 8  54 1 .00 o.oo o.oo o . oo o . oo 0 .00 
f'\ARSH cm< 32  1.00 o.oo o.oo o.oo o.oo o.oo 
GRAN RONO.E 1 9 8 1 .00 o.oo o.oo o.oo o . oo o.oo 
RD BUT 77 94 1 .00 o.oo o.oo o.oo o.oo o.oo 
SKAMANIA78 194 1.00 o . oo o.oo o.oo o . oo o.oo 
SELWAY 1 94 1 .00 o.oo o.oo o.oo o.oo o.oo 
SO FK SAL2 132 1.00 o.oo o.oo o.oo o.oo o.oo 
CHELAN 74 320 1 •. 00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2 4 6  1.00 0.00 - o.oo o.oo o.oo o.oo 
WHITE B IR D  1 4 2  1 .00 0� 00 o.oo o . oo o . oo o.oo 
DOLLAR 2 2  1 . 00 0.00 o.oo o.oo o.oo o.oo 
RD BUT1 74 80 1 .00  o.oo o.oo o.oo o.oo o.oo 
GUMBOOT 1 00 1 . 00 o . oo 0.00 o.oo o.oo o.oo 
OWORSHAK76 100 1.00 o.oo o.oo o.oo 0.00 o.oo 
HAZARD C 86 1.00 o.oo o.oo o.oo o.oo o.oo 
UP\AT"IL 4 2  1 .00 o.oo o.oo o.oo o.oo o.oo 
l f'INAH 10 1.00 o.oo o.oo o.oo o . oo o.oo 
BEAR VALLY 172 1 .00 o.oo o.oo o.oo o.oo o . oo 
SO FK  SAL1 172 1 .00 o.oo o.oo o.oo o . oo o . oo 
NIAGRA 77 2 00 1.00 o.oo o.oo o.oo o.oo o.oo 
T UCANN 77 98 1 . 00 o.oo · 0 . 00 0.00 o.oo o.oo 
WALLOWA 72 1.00 0 . 00 0 . 00 o.oo o.oo o.oo 
RAF' I D  R 20  1.00 o . oo o.oo o.oo 0 . 00 0.00  
ELK CRK  56  1.00 o.oo 0 . 00 o.oo 0.00 o.oo 
WASHOUGAL 3 42  1 .00 0 . 00 o.oo o.oo o.oo o.oo 
BUCKHORN 7 8  1.00 o.oo o . oo o.oo o.oo o.oo 



T ABLE  E22 . L OCUS : LGG  

SAMPLE  ALL ELE FREQUENC I E S  
F'OF·ULAT I ON S I Z E  1 2 3 4 5 6 

TUCANN 76  96 0.82 0.1 8  0.0 0  o . oo o . oo o . oo 
UftlA.T I L2 78 54  0.89 0.04 o.oo 0.07 o.oo o.oo 
RAP I D  R 16 0.94 o . ott o . oo . o . oo o.oo o.oo 
WH I T E  B IRD 1 4 2  0.94 0. 06 o.oo o . oo o . oo o . oo 
HELL ROV 26 0.96 0 . 04 o.oo o.oo o.oo o.oo 
WARM SPR 200 0.97 o.oo 0.04 o . oo o.oo o ;·oo 
RO BUT 7 8  200 o·.97 o.oo 0.04 o.oo o . oo o . oo . 
JOHN DAY . · 1 96 0 . 97 o . oo 0.02 0.0 1 o.oo o.oo 
WASHOUGAL2  46 0.98 . 0 . 0 2 o.oo o.oo o.oo o.oo 
W E L L S  74 98 0.98 0 . 02 o . oo o . oo o.oo o.oo 
W I ND R 200 0.99 o.oo o.oo 0.0 1 o.oo o . oo 
UMAT I L 1  7 8  1 38 0.99 0.0 1 o.oo o.oo o.oo o � oo 
COW L T Z  78  200  1.00  o . oo o.oo 0 . 00 o.oo 0 .  00. 
I MNAH  1 0  1.00  0 " 00  o . oo o.oo o.oo o . oo 
SELWAY  1 94 1.00  o.oo o.oo o.oo o.oo o.oo · 
SO f l( SAL 1 1 58 1 . 00 o.oo o.oo o . oo o.oo o . oo 
SKAMAN I A 7 4  1 00 0  1 .00  o.oo o.oo o.oo o.oo 0.00 · 
N I AGRA 78  200  1.00 o . oo o . oo o.oo o.oo o.oo 
SO · SANT  76 9 2  1.00  o.oo o.oo o.oo o.oo o.oo 
UMAT I L  76  68 1.00  o.oo o.oo o.oo o.oo o . oo 
SO SANT 78 200 1.00  o.oo 0.00 o.oo o.oo o . oo 
WASHOUGAL 1 1 1 2 1.00 0.00 o . oo o.oo o.oo o.oo 

· BEAR VALLY 1 48 1.0 0  o . oo o.oo o.oo o.oo o.oo 
HAZARD C 86 1.00 o.oo o.oo o.oo o . oo o.oo 
CH E LAN 74 100 1.00 o.oo o.oo o . oo o.oo o . oo 

GUfl\BOOT 100 1 .00 o . oo o.oo o.oo o.oo o.oo 
DWORSH A K 76 7 8  L oo o.oo o.oo o.oo o . oo o.oo · 
GR AN RONDE 198 1. 00 o.oo o . oo 0. 00 o.oo o . oo · 
WALLOWA 72  1.00 o . oo 0.00 o.oo o.oo o.oo · · -

WASHOUGAL 3 · 42 1 .00 . o.oo o.oo o.oo  o.oo o.oo 
N I AGRA  7 7  200  1 . 00 o.oo o.oo . o.oo o.oo o.oo 
SO F l<  SAL2  1 32 1.0 0  o.oo 0 . 00 o . oo o.oo o.oo 
MARSH. CRK 32  1 .00 o.oo o.oo o.oo o.oo o . oo 
SKAf'lAN I A78 1 94 1 .00 o.oo o.oo o.oo . 0.00 o.oo 
E LK  CRK 5 6  1 .00 o.oo o.oo o.oo o.oo o.oo 
DOLLAR 22 1 . 00 o.oo o.oo o.oo  0 � 00 o . oo 
L SAL 1 08 1 . 0 0  o . oo 0 . 00 o . oo o.oo o.oo 
T U C ANN 7 7  98  1.00 o . oo o.oo 0.00 o.oo 0 0 00  

. .  

BOULDER CK 3 2  1.00 o . oo o . oo o . oo o . oo o . oo 
BUCKHORN 78 1.00 . o.oo 0.00 0 . 00 o.oo · o.oo · 

,_ 



fa. 

TABLE E23. . LOCUS: MOH - A  

SAl'lf'LE ALLEL E FREQUENCIES 
POPULATION SIZE 1 2 3 4 5 6 

Utl_ATILi 7�- 1 08 .. 0.98 . o.oo 0� 09 . o.oi o ._9Q . . o !' _oo 
DWORSHAK 72 288  0.99 0.01 o .oo o.oo o.oo o.oo 
PAHSU\EROI 160 . 

0 . 9 9 0.01 o.oo o.oo o.oo o.oo 
WELLS73 1 6 0 0 . 99 0.01 o.oo o.oo o.oo o.oo 
SO SAN T  76 2 04 L OO 0.01 o.oo o.oo o . oo o.oo 
DWORSHAK 76 1 032 L OO 0.01 o.oo o.oo o . oo o . oo 
CHELAN 74 5 0 8  1 .00 o.oo o.oo o.oo o.oo o.oo 
SO SANT 78 4 00 1.00 o.oo o.oo 0.00 o.oo 0.00 
KALAMA 1 772 1.00 o.oo 0.00 o.oo o . oo o.oo 
SO F t<  SAL 1 3 4 4  . 1. 00 o.oo o.oo o.oo o.oo o.oo 
HELL ·ROV 52 1 .00 o . oo o.oo o.oo o.oo o.oo 
TUCANN 77 196 1 .00 o.oo o.oo o.oo o.oo 0.00 
WARtl SPR 4 00 1 . 00 o.oo . o.oo o.oo o.oo o.oo 
GRAN RONDE 396 1 .00 o . oo . o.oo o.oo o . oo o.oo 
RD 8UT1 74 1 60 1 .00 o.oo o.oo o.oo -o.oo o.oo 
WASHOUGAL3 84  1 .00 o.oo o.oo o.oo o.oo o.oo 
COWLTZ 72  1 56 1 .00 o.oo o.oo o.oo 0.00 o.oo 
BOULDER CK 64 1.00 o.oo o.oo o.oo o.oo o.oo 
NIAGRA 77 400 1.00 o.oo o.oo o.oo o.oo o.oo 
NIAGRA 78 4 00 1 .00 o.oo o.oo o . oo o . oo o.oo 
COWLTZ 78 4 00 1.00 o.oo o.oo o.oo o.oo o.oo 
DOLLAR 4 4  1.00 o.oo o.oo o.oo o.oo o.oo 
WELLS 7 4  1 04 1.00 o.oo o . oo o . oo o . oo 0.00 
IMNAH 20 1 .00 o.oo o.oo o.oo 0.00 o.oo 
RD BUT 78 4 00 1 .00 o.oo o.oo o.oo o.oo o.oo 
BUCKHORN 1 56 1.00 o.oo o.oo o . oo o . oo · 0.00 
ELK CRK 1 1 2  1 .00 o.oo o . oo o.oo o.oo o.oo 
GUMBOOT 200 1 .00 o.oo o .oo o.oo o.oo o.oo 
RO BUT 71 160 1 . 00 o . oo o.oo o.oo o . oo o.oo 
UMATIL1 78 276 1 . 00 o.oo o.oo o.oo o.oo o.oo 
RD BUT 77 200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL! 2·2 4 L OO o . oo o.oo o.oo o . oo o.oo 
SKAMANIA74 .1 24 0  1 .00 o.oo o.oo o.oo o.oo o . oo 
RAPID R 4 0  1.00 o.oo o.oo o.oo o.oo o.oo 
TUCANN 76 200 1 . 00 o.oo o .oo 0.00 o.oo o.oo � 

SKAMANIA78 388  1 .00 o.oo o.oo o . oo o.oo o.oo 
UMATI L 8 4  1 .00 o.oo 0.00 o.oo o.oo o.oo 
UMATIL 76 1 96 1 .00 o·.oo o.oo o.oo o.oo 0.00 
WHI TE BIRD 284  1.00 o.oo 0.00 o.oo o.oo o.oo 
JOHN DAY 392 1.00 0 . 00 o.oo 0.00 o.oo 0.00 
RD BUT2 74 1 52 1 .00 o . oo o.oo o.oo o.oo o.oo 
SO F t<  SAL2 264  1.00 o.oo o.oo 0.00 o.oo o.oo 
SE LWAY 388 1.00 o.oo o.oo o.oo 0.00 o.oo 
W INO R 400 1 .00 0 . 00 o.oo o . oo o.oo 0.00 
CHE L AN 72 1 60 1 .00 0.00 o.oo o . oo o.oo o.oo 
HAZARD C 1 60 1.00 o.oo o.oo o.oo o.oo 0.00 
L SAL 2 16 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2 92 1 .00 o . oo o.oo o.oo 0.00 0.00 · -

SNAKE  72 1 60 1.00 o.oo o . oo o.oo o.oo o.oo 
BEAR VALLY 2 4 0  1 .00 0.00 o.oo o.oo o . oo o.oo 
WALL OWA 1 32 1 . 00 o.oo o.oo o.oo o . oo 0.00 
PIARSH C RK 64 1. 00 o.oo o.oo o.oo o.oo o.oo 

,.. 



PO F· ULATION 

SO SANT 78 
CHELAN 72  
C OWLTZ 78  
WASHOUGAL2 
WASHOUGAL1 
KALAMA 
W I N D  R 
S KA-PlAN I A 7 4 
TUCANN 76 
WASHOUGAL3 
SO SANT 76  
SKAMANIA78 
COWLTZ 72 
RD BUT 2  74  
RD BUT 1 74 
RAP I D  R 
WELLS73  
SO  · r t< . S AL2 
RD · BUT 78 
TUCANN 77  
Uf'IAT IL 
UMAT IL 76 
WELLS 74 
CHEL AN 74 
SEL W A Y  
JOHN DAY 
W ALLOWA 
UMATIL 74 
MARSH CRI< 
RD BUT 77 
RD 'BUT 7 1 
GRAN RONDE 
DWORSHAK72 
WARJII . SP R  
OW ORSHAK76 
UMATIL 1  78 
PAHSIMEROI 
BUCKHORN 
L S AL 
BEAR VALL Y 
NI A.ORA 7 7  
N lAGRA 78 
ELK CRK 
OOLL�R 
S�AKE  7 2  
UMATIL 2 78 
WH ITE B I RO  
BO ULDER CK  
HELL ROV 
GUftBOOT 
SO  FK SAL 1 
I f'lNAH 
HAZARD C 

T ABLE E24. 

SAMF'LE 
SI Z E  

4 0 0  
160 
400  

92 
224  

3360 
4 0 0  

3832  
380 

84  
200 
388 
1 56 
152 
1 60 
4 0  

160 
264 
396 
196 
8 4  

1 96 
360  
816  
388  
392  
1 4 0  
1 08 

6 4  
1 88 
1 6 0  
396 
288 
4 00 
8 7 6  
276 
1 6 0  
1 56 
21 6 
304 
4 00 
4 00 

92 
4 4  

1 60 
1 08 
2 8 4  
6 4 · 
4 4  

200 
3 4 4  

20 
1 7 2  

LOCUS : P\OH- B 

ALLELE F REQUE N CIES 
1 2 3 4 5 6 

0.78 0 . 22 o.oo o.·oo o.oo o.oo 
0.8 7 0 . 1 3  0 . 0 1  o.oo o.oo o.oo 
0.87 0 . 1 2  0 . 0 1 0 . 0 1  0.00 o.oo 
0. 88 0. 1 1 o.oo 0.01 0 � 00  o . oo 
0.88 0 � 1 1 o.oo o.oo o.oo o . o·o 
0 . 9 1 0.00  0.0 1 o.o.o o.oo o.oo 
0 . 91 0. 09 o.oo o.oo o.oo o.oo 
0 . 9 1  o.oe o . oo 0.0 1  o.oo o.oo 
0.93 o.oo o.oo 0.0 7 o.oo o.oo 
0.9 3 0.07 o.oo o.oo o.oo o.oo 
0.9 3  0.06 · 0 . 0 1  0 . 0 1 o.oo o.oo 
0 . 94 0.06 o.oo o.oo o.oo. o.oo 
0.94 0.06 o.oo o.oo o.oo o.oo 
0.94 0.06 o.oo o.oo o.oo  0 . 00 .  
0.9 4 0 . 03 0.03 o.oo · 0 . 00 o.oo 
0 . 95 o.oo · 0.05 o.oo o.oo 0 . 0 0  
0.95 0 . 0 4 0 . 01 o.oo o.oo o.oo 
0 . 96 o.oo 0.03 0.0 1 o.oo 0 . -00 
0 . 96 0.04 o.oo o.oo o.oo 0 . 00 
0.96 0 . 0 4  o.oo o.oo o.oo o.oo 
0. 96 0.02 0 . 0 1  o.oo o.oo o.oo 
0.9 6 o.oo o.oo 0 . 04 o.oo o.oo 
0.9 7 0.03 0 . 01 o . oo o . oo o.oo 
0. 97  0.01 0 . 02 o.oo o.oo o.oo 
0.97 o.oo 0 . 03 o.oo o.oo o.oo 
0 . 9 7 0.01 0.00 0 . 01 o.oo o.oo 
0 . 98 0.0 1 0 . 0 1  o.oo o.oo 0. 00 
0 . 98 o.oo o.oo 0.02 o.oo o . oo . 
0 . 98 o.oo 0.02 o.oo o.oo o.oo 
0 . 98 0. 02 o.oo o.oo o.oo o.oo 
0.99 0.01 0.0 0 o.oo o.oo o.oo 
0. 99 0.01 o.oo o.oo o . oo 0 .00 
0 . 9 9 . 0.01 o.oo o.oo o.oo o.oo 
0 . 99  o.oo 0 . 01 o.oo o.oo o.oo 
0.99 o.oo 0.0 1 o.oo o . oo 0 .00 
0 . 99  o.oo o.oo o.oo o.oo · o.oo 
0.9 9 o.oo 0 . 01 o . oo o.oo 0.00 
0 . 99 o.oo 0 .01 o.oo o.oo o . oo 
1 .00 o.oo 0.0 1 o.oo o.oo o.oo 
1 .00 o.oo 0.00 o.oo  o.oo o.oo 
1 . 00 o.oo o.oo o.oo o.oo o.oo 
1 . 00 o.oo o.oo o.oo 0.00 o.oo 
1 .00 o.oo o.oo o.oo o.oo 0.00 
1 .  00 . o. 00 o.oo  o.oo o.oo 0.00 
1 .00 o.oo o.oo o.oo o . oo o.oo· 
1 .00 o.oo o.oo o.oo 0.00 o.oo 
1.00 o.oo 0 . 00 o.oo o.oo o.oo 
1 . 00 o.oo  o.oo o.oo  o.oo o.oo 
1 . 00 o.oo  o.oo 0.00 o.oo 0 . 00 
1 .00  o.oo o.oo o.oo o.oo o.oo 
1 .00 o.oo o.oo o.oo o.oo 0.09  
1 .00 o.oo o.oo  o.oo o.oo o . oo 
1 .00 o.oo o.oo o.oo o.oo 0 . 00 



TABLE E25 . LOCUS ; P\E-1 

SAM F'Lf. ALLELE FRE QUENC I E S 
POPULATION S I ZE 1 2 3 4 5 6 

NIAGRA 78 200 1.00 0.0 1 o.oo o.oo o . oo o.oo 
WARP\ Sf'R 200 1.00 0.0 1 o.oo o.oo o . oo o.oo 
JOHN DAY 196 1.00 0.00 o . oo o . oo o . oo o . oo 
RO BU T 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
WINO R 200 1 .00 o.oo o.oo 0.00 o.oo o.oo 
COWL T Z  78  196 1 .  oo· o . oo 0.00 0.00 o.oo o.oo 
IP\NAH 10 1.00 o . oo o.oo o.oo o.oo o.oo 
SO SANT 78 200 1 . 00 0.00 o.oo o.oo o.oo o.oo 
WASHOUGAL3 4 2  1.00 o.oo o . oo o . oo o . oo o .oo 
GRAN RONDE 1 98 1.00 o.oo o.oo o.oo o.oo o.oo 
T U CANN 77 98  1 .00 o.oo o.oo o.oo 0.00 o . oo 
WASHOUGAL2 46 1 . 00 o . oo o . oo o . oo o . oo 0.00 
St<AP\AN I A78 1� 4  1.00 o.oo o.oo o . oo o.oo o.oo 
UP\ATIL 2 78 54  1.00 0.00 o.oo o.oo o.oo o.oo 
GUMBOO T 100 1.00 o . oo o . oo o . oo o . oo o . oo 
WASHOUGALl 11 2 1.00 o.oo o.oo o.oo o.oo o . oo 

TABLE E26 . tocus : ME - 2  

SAMF' LE ALLELE FREQUENCI E S  
F'OF'ULAT I ON SIZE 1 2 3 4 5 6 

CHELAN 74 60 0.4 0 0 . 60 o.oo o.oo o . oo o.oo 
KALAMA 1066 0.77 0.23 o.oo 0.00 0.00 o . oo 
COWLTZ 78 19 2 0.9 2  0. 08 o.oo o . oo o . oo o.oo 
WASHOUGAL ! 1 12 0 . 92 0.08 o . oo o . oo o . oo o.oo 
SO SANT 78 200 0 . 92 0.08 0.00 o . oo o . oo o.oo 
WIND R 19 6 0.94 0.06 o.oo o . oo o.oo o . oo 
TUCANN 77 98 0.9 4  0.06 o.oo o . oo o.oo o.oo 
SKAMANIA74  838  0.96 0.04 o . oo o . oo o.oo o.oo 
St<AMAN IA78 1 94 0. 97 0.03 0.00 o.oo o.oo o.oo 
WASHOUGAL 3  42  0.98 0.02 o.oo o.oo 0. 00 o.oo 
WASHOUGAL2 46 0.98 0.02 o.oo 0.00 o . oo 0.00 
WARPI Sf•R 200 0.99 0. 01 0.00 0.00 o.oo 0.00 
UP\ATIL 1  78 1 36 0 . 99 0.01 o.oo o.oo o.oo o.oo 
UMATIL 42 1 .00 0.00 o.oo o . oo o.oo 0 . 00 
GU MBOOT 100 1 .00 o.oo o.oo o . oo o.oo o.oo 
RD BUT 78 200 1 .00 o.oo o.oo 0.00 0 . 00 o.oo 
GRAN RONDE  198 1 .00 o.oo o . oo o . oo o . oo 0.0 0 

UMAT I L 2  78 54  1 .00 0.00 o.oo o.oo o.oo 0.00 
N I AGRA 78 200 1.00 o . oo o . oo o . oo o . oo 0.00 
I fl\NAH 1 0  1 . 00 o.oo o.oo o . oo o.oo  o.oo 
JOHN DAY 1 9 6 1.00 o.oo o.oo o.oo o.oo o . oo 



T ABLE E27 .  L O CUS : 6 F'G 

SAf'lF'LE  ALLELE F REQUENCI ES 
f'O F'ULAT 1 ON SIZ E  1 2 3 4 5 6 

UMATIL 2  78 5 4  1.00 o.oo o.oo o.oo o.oo o.oo . 
WARM SPR 2 00 1.00 o.oo o.oo o.oo o.oo o.oo 
UMATIL 1 78  1 38 1.00 o.oo o.oo o . oo 0·.00 o.oo  
HELL ROV 2 6  1.00 o.oo o.oo o.oo o.oo o.oo 
NIAGRA 78 200 1 .00 o.oo o.oo o.oo o.oo o.oo 
KALAMA 350  1.00 o.oo o . oo o.oo o.oo o.oo 
L SAL 1 08 1.00 o.oo o.oo o.oo o.oo o.oo 
SO SANT 76 102 1 .00 o.oo · 0.00 o.oo o.oo o.oo 
WASHOUGAL ! 112 1 .00 o.oo 0.00 o.oo o.oo o � co 
COWL T Z  78 200 1.00 o.oo o.oo o.oo o.oo o . oo 
UMATIL 76  98 · ·  1 .00 0.00 0.00 o.oo o.oo 0 . 00 
T U.CANN 76 200 ' 1 . 00 o.oo 0.00 o.oo o.oo o.oo 
WI ND . R  2 00 1 . 00 o.oo o.oo o.oo o.oo o.oo 
RD BUT 78 2 00 1.00 0 � 00 o.oo o.oo  o.oo o.oo 
SO F K  SAL 1 172 1 .00 o.oo o.oo o.oo o.oo o.oo 
WELLS 74 1 00 1.00 0.00 o.oo o.oo o.oo o.oo 
JOHN DAY  1 96 1.00 o.oo 0 . 00 o.oo o.oo o.oo 
SO SANT  78 200 1.00 o . oo o.oo o.oo o.oo o.oo 
GRAN RONDE 198 1.00 o.oo o . oo o.oo o.oo o.oo 
BEAR  VALLY 150 1.00 o.oo o.oo 0.00 o.oo o.oo 
SKAf'lANIA7 8  194 1 .00 0.00 o.oo o.oo o.oo o.oo 
RD . BUT 77 1 00 1.00 o.oo o.oo o.oo o.oo o.oo  .
HAZARD C 80  1 .00 o.oo o.oo o.oo o.oo o.oo 
SELWAY 194 1. 00 0� 00 o .oo o . oo o.oo o.oo 
lJA SHOUGAL2 46 1 . 00 o.oo 0.00 o.oo o.oo o.oo 
CHELAN 7 4  200 1 .00 o.oo o.oo o.oo o.oo o.oo 
DOLL AR 22 1 .00 o.oo o.oo o.oo  o . oo o.oo  
WH I T E BIRD 1 42 1.00 o.oo o.oo o.oo o.oo o.oo 
GUPlBOOT 1 00 1 .00 0.00 o . oo o.oo o.oo o.oo 
DWORSHAK76 204 1 . 00 o.oo o.oo o.oo o.oo o.oo 
SO F K  SAL 2 132 1 .00 o.oo · o . oo o.oo o.oo o.oo 
MARSH CRK 2 8  1.00 o.oo o . oo 0.00 o.oo 0 . 60 . 
U INAH 1 0  1.00 o.oo o.oo o.oo o.oo o.oo 
NIAGRA .77 200 1 . 00 o ;oo o.oo o.oo o.oo . o.oo 
RAPID R 20  1.00 o.oo o.oo o.oo o.oo o.oo 
WALLOWA 44  1 .00 o.oo o.oo o.oo o.oo 0 . 0() 

TUCANN 77 98 1.00 o.oo 0 . 00 o.oo o.oo o.oo 
ELK CRK 5 6  1 .00 o.oo o.oo o.oo o.oo o.oo 
BUCKHORN 78 1 . 00 o.oo o.oo o.oo o.oo o.oo . 
lJASHOUGAL3 4 2  1.00 0 . 00 o.oo 0.00 o.oo o.oo 
BOULDE R CK 3 2  1 .00 o.oo o.oo o.oo o.oo o.oo 
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TABLE E28 . LOCUS : PGI- 1 

SAP\F'LE AL LEL E  F REQUENCIES 
F'OF'ULATION SIZE 1 2 3 4 5 6 

WAS HOUGAL! 11 2 0 .93  o . oo 0.07 o.oo o.oo o.oo 
WINO R 200  0.94 o.oo o.oo o.oo 0. 07 0.00 
WASHOUGAL2 4 6  0.96 o.oo 0 .0 4  o.oo o.oo o.oo 
WASHOUGAL3 4 2  0.98 o . oo 0.02 o.oo o.oo o.oo 
KALAMA 604 1 .00 o . oo o . oo o.oo o.oo o.oo 
GRAN RON DE 198 1 .  00 o . oo o.oo o.oo o.oo o . oo 
ELK CRK 56 1.00 o.oo 0.00 o.oo 0.00 o . oo 
SKAMAN IA78 1 9 4  1.00 o.oo o.oo o.oo o.oo o.oo 
WARf'\ SF' R  200 1.00 o.oo o.oo o.oo o.oo o.oo 
SO FK SAL1 1 72 1 .00  o.oo o.oo o.oo o.oo o . oo 
RO BUT 1 74 80 1 .00 o.oo 0. 0 0  o.oo o.oo o.oo 
I PlNAH 10 1.00 o.oo o.oo o.o.o o . oo o . oo 
SKAMANIA74 1200 1 .00 o . oo 0 .00  o.oo o.oo o.oo 
DOLLAR  ·22 1 .00 o.oo o.oo o.oo o.oo o.oo 
NIAGRA 77 200 1 .00 o.oo o . oo o . oo o.oo o.oo 
TUCANN 77 96 1.00 o.oo o.oo o.oo o . oo o.oo 
COWLTZ 78 

. .  

200  1 .00 · o . oo o.·oo o.oo o.oo o.oo 
RAPID R 20  1 .00 o . oo o.oo o . oo o . oo o.oo 
CHELAN 74 100 1 .00 o.oo o.oo o . oo 0.00 o . oo 
JOHN DAY 196 1 .00 0.00 o.oo o.oo o.oo 0 .- 00 
RD BUT 78 200 1.00 o . oo o.oo o . oo o.oo o . oo 
UPlATIL 1  78 13 2 1.0() o.oo o.oo o.oo o . oo o . oo 
WH ITE BIRD 1 42 1 . 00 o.oo o.oo 0.00 o.oo o . oo 
NIAGRA 78 200 1 .00 o.oo o . oo o.oo o.oo o.oo 
SO SANT 78 200 1 .00 o.oo o . oo o . oo o.oo o.oo 
SO Fl<  SAL2  132 1 .0 0  o.oo o.oo o.oo o.oo o.oo 
UMATIL 4 2  1.00 o.oo o.oo · 0 . 00 o.oo o.oo 
UMATIL2 78 54 1 .00 o.oo o.oo o.oo o.oo o.oo 
TUCANN 76 94 1 .00 o.oo o.oo o.oo o.oo o.oo 
U MATIL 76 98 1 .00  o.oo o.oo o.oo o.oo o.oo 
WEL L S  74 1 80 1 . 00  o.oo o . oo o.oo . 0.00 o.oo 
GUMBOOT 1 00 1 .00 o . oo o.oo o.oo o.oo o.oo 
MARSH CRI<  32 1 . 0 0 o.oo o.oo o.oo o.oo o.oo 
HAZARD C 8 6  1 .00 o.oo o . oo o.oo o.oo o . oo 
RO BUT 77 72 1.00 o.oo 0.00 0.00 o.oo 0.00 
BUCKHORN  78 1 .00 o.oo o.oo o . oo o . oo o.oo 
WALLOWA 72  1.00 o . oo o.oo o . oo o . oo o.oo 
BOULDER CK 3 2  1 .00 o.oo o.oo 0.00 o.oo o.oo 
DWORSHAK76 500 1.00 o . oo o.oo o . oo o.oo 0.00 
HELL ROV 26 1.00 o.oo. o.oo o.oo 0 .00 o.oo 
RD BUT2 74 76 1.00 0.00 o.oo 0.00 o.oo o.oo 
SE LWAY 1 94 1 .00 o.oo o . oo o.oo o.oo o . oo 
SO SANT 76  1 02 1 .00 0.00 0.00 o . oo o . oo o.oo 
L SAL 108 1.00 o.oo o.oo 0 . 00 o.oo 0.00 
BEAR VALLY 1 78 1 .00 o . oo o . oo o.oo o.oo o.oo 



TABLE E29. LOCUS: F'GI- 2 

SAMPLE ALLELE F RE QUE NCI ES 
POPULATION SIZE 1 2 3 4 5 6 

GRAN RONDE 1 98 1.00 o.oo . o.oo o.oo o.oo o.oo 
WARM SPR 200 1. 00 o.oo o.oo o.oo o.oo 0 •. 00 
S K AMANIA78 194 1 .00 o.oo o.oo o.oo o.oo o.oo 
ELK CRK 56  1 . 00 o.oo o.oo 0.00 o.oo o.oo 
SO FK  SAL 1 1 7 2 1 . 00 0. 00 o.oo 0 . 00 o.oo o.oo 
KALAMA 424 1 .00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL3 4 2  1 .00 o.oo o.oo o.oo o.oo o.oo 
Cl-4ELAN 74 100 1 . 00 o . oo 0 ,. 0 0  o . oo o . oo o.oo 
DOLLAR 22 1.00 o.oo o.oo o.oo o.oo o.oo 
COWLTZ 78 200 1 . 00 o.oo o.oo . o.oo o.oo 0 . 00 

.... TUCANN 77 98 1 . 00 · o . oo o.oo o.oo o.oo o.oo 
NIAGRA 77 200 1 . 00 o.oo o.oo o.oo o.oo o.co 
R.AF' I D  R 2 0  1 . 00 o.oo o.oo o.oo o.oo o.oo 
RD BUT 78 200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
I MNAH  1 0 1. 00 o.oo o.oo o.oo o.oo o.oo 

· RO  BUT 77 72 1 . 00 .o.oo o.oo o.oo o.oo o.oo  
UPlA T I L l  78 132 1 . 00 o.oo o.oo o.oo o.oo o.oo 
SO .SANT 78 200 1 . ()0 o.oo o.oo o.oo o.oo o.oo 
NIAGRA 78 200 1 .00 o.oo o.oo o.oo o . oo o.oo 
WH I-TE BIRD 14 2 1 . 00 o.oo o.oo o.oo o.oo o.oo 
SO Ft<  SAL2 13 2 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WELLS 74 100 1.00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2  46 1.00 o.oo o.oo o.oo o.oo o.oo 
WALLOWA 72 1 . 00 o.oo o.oo o.oo o.oo o.oo . 
UMATIL 76 98 1 . 00 o . oo o.oo o.oo o.oo o.oo 
SO SANT 76 1 0 2  1 . 00 . o.oo . o.oo o.oo o.oo 0. 06 
WI NO R 200 1.00 .0 . •  00 o.oo o.oo o.oo o .. oo 
f'\ARSH  CRK  32  1 . 00 o.oo o.oo o.oo o.oo 0.00 · 
HAZ ARD C 8 6  1 . 00 o.oo o.oo o.oo o.oo o.oo 
DWORSHAK76 74 1. 00 o.oo o.oo  o.oo o.oo o.oo 
JOHN DAY 1 96 1.00 o.oo o.oo o.oo 0.00 o.oo 
SELWAY 1 94 1. 00 o.oo o.oo o.oo o.oo o.oo 
BUCKHORN 78 1.00 o.oo · 0.00 o.oo o.oo o.oo 
HELL ROV 26  1� 00 o . oo o.oo o.oo o.oo o • .  oo 
GUMBOOT 1 00 1. 00 o.oo 0.00 o.oo o.oo o· . oo 
L SAL 1 08 1 . 00 0� 00 o.oo o.oo o.oo 0 .,Q.O 
BOULDER CK 3 2  1 .00 o.oo o.oo o.oo o.oo o .. oo 
BEAR VALLY 1 78 1 . 00 · 0.00 o.oo o.oo o.oo o.oo 
WASHOUGAL ! 1 1 2 · 1 .  00 · o.oo o.oo o.oo o.oo o .. oo 
UP\ATIL2 78 5 4  1 .00 o.oo o.oo o.oo o . oo o.oo 



TABLE E30 .  L O CUS: f' G l-3 

SAPIF'LE ALLELE F RE QUENCIES 
f'Of' ULATI ON S I ZE 1 2 3 4 5 6 

TUCANN 77 98  0.88 O.l. 2 o.oo o.oo o.oo o.oo 
TUCANN 76 2 0 0  0.90 0.1 1 0.00 o.oo o . oo o.oo 
SKAf'lAN I A74 1 908 0.92 0.08 o.oo o.oo 0.00 o.oo 
SKAPIANI A78 1 9 4 0.9 2 0.08 o.oo o . oo o.oo o.oo 
WASHOUGAL3 42 0.93 0.07 o.oo 0.00 o . oo o .oo 
SO SANT 76 92 0.9 4  0.07 0.00 o.oo o . oo o.oo 
l<ALAPIA 1 236  0 . 96 0.04 0 � 00 o.oo o . oo o.oo 
WASHOUGAL2 46 0 . 96 0 . 04 o.oo o . oo o . oo o.oo 
COWLTZ 78 200 0.96 0.04 o.oo o . oo o.oo o . oo 
SO  SANT 78 200 0 . 96 0.04 . o.oo o . oo 0.00 o . oo 
CHELAN 74  346 0.96 0.01 0.02 0.00 o . oo 0.00 
WELL S 74 180 0.97 0.03 0.01 o.oo o . oo o . oo 
WIND R 200 0.97  0.03 o.oo 0.00 o.·oo o.oo 
WASHOUGAL ! 1 1 2 0.98 0.02 o.oo o.oo o.oo o.oo 
NIAGRA 78 200 0.99 0 . 01 o.oo o . oo o . oo o.oo 
JOHN DAY 196 0 . 99 0.01 o.oo 0.01 o.oo o.oo 
RD  BUT 78 200 1 .00 0.01 o.oo o.oo o . oo o.oo 
OWORSHAl<76 500 1 .00 o.oo o . oo o . oo o . oo o.oo 
UMATIL1  78  1 36 1 .00 o . oo o.oo o.oo 0.00 o . oo 
WARP\ Sf' R 200 1 .00 o.oo o.oo o.oo o . oo o . oo 
GUPl800T  100 1 .00 . 0 . 00 o.oo o.oo o . oo o.oo 
ELK CRK 5 6  1.00 o . oo o . oo o.oo o . oo o.oo 
SO F t<  SAL1 172 1.00 o . oo o.oo o . oo o.oo o.oo 
RD BUT1 74 8 0  1.00 o.oo 0.00 o.oo o . oo o.oo 
H INAH 1 0  1 .00 o . oo o.oo o.oo o . oo o.oo 
NIAGRA 77 200 1 .00 o.oo o.oo o.oo o . oo o.oo 
DOLLAR 22 1 .00 0.0 0  0.00 o.oo o . oo o . oo 
UPIATIL 74 54  1 .00 o . oo o.oo o.oo o . oo o.oo 
Uf'lATIL2 78 54 1 .00 o . oo o.oo o . oo o . oo o.oo 
WHITE B I RD 1 42 1.00 o . oo 0.00 o . oo o.oo o.oo 
RAF'ID R 20  1 .00 o.oo o . oo o . oo o . oo o.oo 
RD  BUT 77 1 00 1.00 o . oo o . oo o.oo o.oo o.oo 
GRAN RONDE 19 8 1 .00 0.00 o . oo o.oo o . oo o . oo 
WALLOWA 72 1.00 o.oo o . oo o.oo o.oo o.oo 
SO F K  SAL. 2 13 2 1 .00 o.oo o.oo o.oo o . oo o . oo 
Ur\ATIL 42 1.0 0 o.oo 0.00 o.oo o . oo 0 .00  
LIMATIL 76 98 . 1 .  00 o.oo 0 . 00 o.oo o.oo o.oo 
f'IAR SH CR•< 3 2  1 .00 · o. oo o.oo 0.00 0.00 o.oo 
HAZARD C 86  1.00 o.oo 0.00 o.oo o . oo o.oo 
RD  BUT2 74 76 1 .00 o . oo o.oo o . oo o . oo o.oo 
BUCt<HORN 78  1 .00 0.00 o.oo o . oo o.oo o.oo 
SELWAY 1 94 1 .00 o . oo o.oo 0.00 o.oo o.oo 
BOULDE R  CK  3 2  1 .00 o . oo o.oo o.oo o . oo o.oo 
HELL ROV 26 1.00 o.oo 0 . 00 o.oo o . oo 0.00 
L SAL 108 1 . 00 o.oo o.oo o.oo o.oo 0 . 0 0 

BEAR VALL Y 1 78 1 .00 o . oo o.oo o.oo o . oo 0.00 



TABLE E3 1 . Locus : f'GP\- 1 a/ 

SAl'IF'LE ALLEL E  F REQUENCI ES 
f'O F'ULAT I ON SIZ E  1 2 3 4 5 6 

I f'lNAH 1 0  0.90 0 . 1 0  o.oo o . oo o.oo o.oo 
TUCANN 77 98 0 . 95 0 . 05 . o.oo o.oo o . oo o.oo 
SKAP\ANIA78 1 94 1 .00 0. 01 o.oo o.oo o . oo o.oo 
WARP\ SF'R 200 1 .00 o.oo o.oo o . oo o.oo o.oo 
JOHN . DAY 1 96 1 .00 o . oo o.oo o . oo o . oo o.oo 
RD BUT 78 2 00 .1 .00 o.oo o.oo o.oo o.oo o.oo 
WIND R 200 1 . 00 o.oo 0.·00 o.oo o . oo . 0.00 
COWLTZ 7 8  200 1 . 00 o . oo o . oo o.oo o.oo o.oo 
WASHOUGAL2 46 1 .00 o.oo o.oo o.oo o.oo o.oo 
SO SANT 78 200 1 .00 o . oo o.oo o.oo o.oo o.oo 
NIAGRA 78 2 00 · 1 .00 o . oo o.oo o.oo o.oo o.oo 
GRAN RONDE 1 98 1 . 00 o.oo o.oo o.oo o.oo o.oo 
GUM BOOT 100 1 . 00 o . oo o.oo o.oo o.oo o.oo 
WASHOUGAL ! 1 1 2 . 1 .00 o.oo o.oo o . oo o.oo 0.00 
UP'IAT IL2 78 54 1 .00 o.oo o.oo o.oo o.oo o.oo 
WAS.HOUGAL3 4 2  1 . 00. o.oo o . oo o.oo o . oo o.oo 

�/ Not reported in Milner and Teel 1979 . 



TABLE E32 . LOCUS : PGM- 22.I 

SAMPLE ALLE LE F R EQUENCI E S  
POPULATION SI Z E  1 2 3 4 5 6 

COW L T Z  72 78 0.94 0.06 o.oo o.oo 0.00 o.oo 
WALLOW A  72 0.99 0 . 0 1 o.oo o . oo o . oo o.oo 
UMAT IL 76 9 2  0 . 99  0.01 o.oo o.oo o.oo o.oo 
NIAGRA 78 200 0 . 99  0. 01 0.0 1 o.oo 0.00 o.oo 
OWORS HAK72 1 4 4  0 . 99 0 . 01 o.oo o.oo o.oo o.oo 
DWORSHA K 76 512 0 . 99 0.01 o.oo o.oo o.oo o.oo 
JOHN DAY 1 96 1 . 00 0 . 01 o.oo o.oo o.oo o . oo 
N I AGRA 77 2 0 0  1 .00 0.01 o . oo o.oo o.oo o.oo 
SO FK SAL2 13 2 1.00 o.oo o.oo o.oo o.oo 0.00 
so SANT 78 200 1 . 00 o.oo 0.00 o.oo o.oo o.oo 
TUCANN  77 98 1 . 00 o.oo 0.00 o.oo o.oo o.oo 
SO SANT  76  9 2  1 . 00 o . oo o.oo o.oo o.oo o.oo 
GRAN RONDE 1 98 1 . 00 o.oo o.oo o.oo o.oo o.oo 
KALAM A  1024 1.00 o.oo 0 . 00  0.00 o.oo 0 .00 
WASHOUGAL 1 1 1 2 1 .00 0.00 0.00 o.oo o.oo 0.00 
f'IARSH  CRK 32 1. 00 0 . 00 o . oo o.oo o.oo 0.00 
RAPID R 20  1 . 00 o.oo o.oo 0.00 o . oo o.oo 
WARM Sf'R  200 1 .00 0.00 o.oo o.oo o.oo o.oo 
SKAMAN I A78 194 1.00 o.oo o.oo o.oo o.oo o.oo 
WELLS 7 3  8 0  1 .00 0 . 00 0.00 o.oo o.oo o.oo 
DOLL AR  2 1.00 o.oo 0.00 o.oo 0.00 o.oo 
s •<AMANIA74 1208 1 . 00  o.oo o.oo o.oo o.oo o.oo 
UMATIL2 78 5 4  1 . 00 o.oo o.oo o.oo o.oo 0.00 
TUCANN 76 200 1.00 0.00 o.oo o.oo o.oo o.oo 
SO F K  SAL 1 172 1.00 o.oo 0. 00 o.oo o.oo o.oo 
COWLTZ 78 200  1.00 o.oo o.oo o.oo o.oo o.oo 
WIND  R 200 1 . 00 0.00 o.oo o.oo o.oo o.oo 
RD  BUT 2 74 76 1.00 o.oo o.oo o.oo o.oo o.oo 
UMATI L 1  78 1 38 1.00 0.00 o.oo 0.00 o.oo o.oo 
RD  e,U T  78 200 1 .00 0.00 o.oo o . oo o.oo o.oo 
WASHOUGA L 2  4 6  1.00 0.00 o.oo o.oo 0.00 0.00 
W H I TE BIRD 1 48 1 .00 o.oo o.oo o.oo o.oo 0.00 
BOULDER CK 3 2  1 . 00 0 . 00 o.oo o.oo o.oo o.oo 
RD BUT 71 80 1 . 00 0 . 00 o.oo o.oo o.oo o.oo 
GUMBOOT 1 00 1 . 00 0 . 00 0.0 0  o.oo o.oo o.oo 
CHELAN 72 80 1.00 0 . 00 o.oo o.oo o.oo o.oo 
BUCKHORN 2 1.00 o.oo o.oo o.oo o.oo o.oo 
S E L WAY 1 94 1.00 o.oo o.oo o.oo 0.00 o.oo 
I MNAH 1 0  .1 . 00 0.00 0 .00 0.0 0 o.oo o.oo 
llMA T I L  7 4  54  1 . 00 o.oo  o.oo o.oo o.oo o.oo 
HA ZARD C 8 6  1 .00 o.oo o.oo o.oo 0 . 00 0.00 
ELK CRK 56  1 . 00 0 . 00 o.oo 0.00 o . oo 0.00 
WASHOUGAL 3 4 2 1 . 00 o.oo o.oo 0 . 00 o . o o 0 . 00 
WELL S 74  1 80 1 .00 0.00 o.oo 0.00 o.oo o.oo 
PAHS I MERO I  80 1 .00 o.oo o.oo o.oo o.oo o.oo 
R D  e,U T  77 1 00 1 . 00 o.oo o.oo o.oo o.oo o.oo 
BEAR VAL L Y  120 1 .00 o.oo o.oo o.oo o.oo o.oo 
CHEL AN  74 346  1 .00 o.oo o.oo o.oo o . oo 0.00 
S N M<E 72 80 1.00 o.oo 0 . 00 o.oo o.oo o.oo 
RD  e,UT l 74 BO  1 . 0 0  o.oo o.oo o.oo o.oo o.oo 
L SAL 1 08 1 . 00 o.oo 0.00 0.00 o.oo 0.00 
UMATIL 4 2  1 . 00 o . oo o . oo o.oo o.oo 0.00 
HELL ROV 2 6  1 . 00 o . oo o.oo o.oo 0.00 o.oo 

2-I Same locus as PGM- 1 reported in Mi lner and Teel 1 9 79 . 



TABLE E 33 .  LOCUS i PHAP- 1 

.- SAMPLE ALLELE F REQUENCIES 
f•OF'ULAT I ON SI ZE 1 2 3 4 5 6 

N I AGRA 78  200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WARM  SPR 200 1 . 00 o . oo o.oo o.oo o.oo o.oo 
UMATIL1 78 3 8  1. 00 o.oo o.oo o.oo o.oo o.oo 

· R.D BUT 78 2 00 1 . 00 0.00 o.oo o.oo o.oo o.oo 
UMAT I L2 78 5 4  1. 00 o . oo o.oo o.oo o.oo 0.00 
COWLTZ 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
GRAN R.ONDE 198 1 . 00 o . oo o.oo o.oo o.oo o.oo 

. SO. $ANT 78 200 1.00 o.oo o.oo o.oo o . o o  0 . 00 
. · W.I ND R 200 1 . 00 o.oo o.oo 0. 00. o.oo o . oo 

WASHO�GAL1 1 1 2  1 . 00 0.00 o.oo  o.oo · o.oo  o.oo 
S KAMANIA78 1 94 1 . 00 o . oo o.oo o.oo o.oo o.oo . . 
JOHN DAY 1 96 1 .00 o.oo o.oo o.oo o.oo o.oo 
GUMBOOT 1 00 1 . 00 o . oo o.oo o.oo o . oo o.oo 
WASHOUGAL2 46 1 . 00 o.oo . o.oo o . oo 0 . 00 o.oo 
T UCANN 77 98  1 • . 00 o.oo o.oo o.oo o.oo o.oo 

l'9\ 
. HI NAH 10 1 . 00 o.oo o.oo o . oo o.oo o.oo 
WASHOUGAL3 4 2  1 . 00 o.oo o.oo o.oo o . oo o.oo 

TABLE E 34 . LOCUS : F' HAP- 2 

SAf'l PLE ALL E L E  FREQUENCIE S 
f' O F'ULAT ION S IZE 1 2 J .  4 5 6 

N I AGRA 78  200 1 . 00 o.oo o.oo  o . oo o.oo o.oo 
WARM  SPR . 20() 1 . 00 o.oo o.oo o . oo o . oo o.oo 
GRAN RONDE 98  1 . 00 o.oo o.oo o.oo o.oo o.oo 
RD B.UT 7 8  200 1 . 00 o·. oo o.oo o . oo o . oo o . oo 
Uf'lATIL2 78 5 4  1 . 00 o.oo o.oo o.oo o.oo  o.oo 
COWLTZ 78 200 1 . 00 0� 00 o.oo o.oo o.oo o . oo 
W INO R 2 00 1 . 00 o . oo o.oo o . oo o . oo - 0 . 00 
SO SANT 78 200 1 . 00 o.oo o.oo o . oo o.oo o . oo 
WASHOUGALl 11 2 1 . 00 o.oo o.oo o.oo o.oo o.oo  
£KAMANI A78 194 1. 00 o.oo o.oo o.oo o . oo o.oo 
JOHN DAY 19 6 1.00 o.oo  o.oo o.oo o.oo o.oo 
GUMBOOT 100 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2 46  1 . 00 o.oo o.oo o . oo 0 . 00 o.oo 
T UCANN 77 98 1 ._ 00 o.oo o.oo  o.oo o.oo o.oo 
1 1'\ N A H  1 0  1 . 00 o.oo 0 . 00 o.oo o.oo o.oo 
WASHOUGAL3 42 1 . 00 o.oo . o.oo o.oo o.oo Q . 00 



TABLE E 35 .  LOCUS :  f' HAF'- 3 

SAMF'LE ALLELE F REQUENC I E S  ia,. 

F'Of' ULAT I ON SI ZE 1 2 3 4 5 6 

N -I AGRA 78 2 00 1 . 00 o.oo o.oo o . oo o . oo o.oo 
WARf'l SPR 200 1 . 0 0  0 . 00 o . oo o.oo o.oo o.oo 
GRAN RONDE 1 98 1 . 00 0 . 00 o.oo o.oo 0 . 00 o.oo 
RD 8UT 78 200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
W I ND R 2 00 1 . 00 o.oo 0. 00 o.oo o.oo · o.oo 
COWLT Z 78 200 1 . 00 o.oo o.oo o.oo 0. 00 0. 00 
WASHOUGAL ! 1 1 2 1 . 00 0 . 00 o.oo o.oo o.oo 0.00 
SO SANT 78  200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
SKAMANIA78 1 94 1 . 00 0. 00 o.oo o.oo o.oo o.oo 
JOHN DAY 196 1 .00 0 . 00 o . oo o.oo o.oo o.oo 
GUMBOOT 1 00 1 . 00 0. 00 o.oo o.oo o.oo o.oo 
WASHOUGAL2 46 1 . 00 o.oo o.oo o.oo o.oo o . oo 
TUCANN 77 98 1 .00 o.oo o . oo o.oo o.oo o.oo 
UMATIL2 7 8  54  1 . 0 0  o.oo o.oo o.oo o.oo 0 . 00 
WASHOUGAL3 42 1 . 00 o.oo o.oo o . oo o . oo o.oo 
I MNAH 10 1.00 o.oo o.oo o . oo o.oo o.oo 



T ABLE E 36 .  LOCU S : Pl"\I 

SAPIF'LE ALL ELE FREQUEN C I E S  
f'OPULAT I ON SIZE 1 2 3 4 5 l-

UMAT IL  4 2  0 . 8 1  0.1 9 o.oo o.oo o.oo 0.00 
UMATIL 74 54 0.83 0 . 1 7 o . oo o.oo o . oo o.oo 
GUMBOOT  1 00 0.85 0.1 5  . o . oo o.oo o.oo o.oo 
UMA T l l  76  98 0 . 91 0.09 o.oo o.oo 0.00 0.00 
WHITE BIRD 1 42 0.9 4 0.04 0.02 o.oo o.oo o.oo 
RD BUT 1 74 80 0.96 0.04 o.oo . o.oo o.oo o.oo 
Ul"IAllL1  78 1 08 0.98 0 . 0 1 0 .01 o.oo o.oo o.oo 
WIND R 200 0.9 9 o . oo 0 .02 o .oo o.oo o.oo 
RD BUT2 74  76 0.99 0.01 o.oo o.oo o.oo 0.00 
N I AGRA 78 200 1 .00 o.oo 0.01 o.oo o.oo o . oo 
WARM SPR 200 1 .00 ·0 . 0 0  0 .01. o.oo o.oo o.oo 
WE LLS 7 4  260 1.00 o.oo 0.00 o.oo o.oo 0.00 
KALAPlA  49 2 1 .00 o.oo o.oo o . oo 0.00 o.oo 
SO  FK  SAL 1  1 72 1 .00 0.00 o.oo o.oo 0.00 o.oo 
N I AGRA 77 200 1 .00 o.oo o.oo o.oo o.oo 0.00 
UMA 'T IL2 78 54  1.00 o.oo 0� 00 o.oo o.oo o.oo 
SO SANT 78 2 00 1 .00 o . oo o.oo o . oo o . oo o.oo 
DCLLAR  2 1 . 00 o . oo o.oo o.oo 0 .00 o . oo 
RD BUT  77 92 1.00 o . oo o.oo o.oo o . oo 0.00 
TlJCANN 77 9 8  1 .00  o.oo o.oo o . oo o . oo o . oo -- . -- ·- -- --· . .. 

SKAl'IAN I A74 702 1 .0 0  o . oo o.oo o.oo o . oo o.oo 
RAP I D  R 2 0  1 . 00 o . oo o.oo o . oo o . oo o . oo 

,.,, ELK CRK 56 1 .00 · o.oo o.oo o . oo o.oo o.oo 
WASHOUGAL 1  1 1 2 1 .00 o.oo o.oo o.oo o . oo 0.00 
COWLTZ  78 2 00 1 .0 0  o.oo o.oo o . oo o . oo 0 . 00 
GRAN  RONDE  1 98 1 .00 o . oo 0.00 o.oo o . oo o.oo 
CHELAN 74 308 1 .00 o.oo 0.00 o.oo o.oo o.oo 
SKAMANIA78 1 94 1 .00 o.oo o . oo o . oo o . oo o.oo 
RD BUT  78 2 00 1 .00 o.oo 0.00 o.oo 0.00 o.oo 
SO F t<  SAL2 1 3 2 1 .00 o . oo o.oo o.oo o.oo 0.00 
DWORSHAl<76 328  1 .00 o.oo o.oo o . oo o.oo 0 .99 
JOHN DAY  1 96. 1 .00  o . oo o.oo o.oo 0.00 0. 00 · 
BE A R  VALLY 1 00 1 .00  o . oo o.oo o.oo 0 .0 0  o . oo 
BOULDE R  CK  32 1 .0 0  o.oo 0.00 . o . oo o.oo .0 • .  00 
WALLOW A  72  1.  00 o.oo o.oo 0.00 o.oo 0.00 
WASHOUGAL2 4 6  1 .00 o . oo o.oo o.oo o.oo o.oo 
MARSH CRK 10 1 .0 0  o.oo o.oo o.oo o.oo 0 . 00 
BUCKHORN 2 1 .00  o.oo o.oo o . oo o.oo o.oo 
T U C ANN 76  2 00 1 . 0 0 o . oo o.oo o.oo 0.00 o.oo 
I M NAH  1 0 1 .00 o.oo 0 . 00 0.00 0 . 00 o.oo 
H E L L  R OV 26  1 .00  o.oo o.oo o.oo o.oo 0.00 
HA ZARD C 86 1 .00 0.00 0.00 o.oo o.oo 0 . 00 
SELWAY 194 1 . 00 o.oo 0.00 o.oo 0.00 0 . 00 
WASHOUGAL3 4 2  1 . 00 o.oo 0.00 o.oo o.oo o.oo 
L SAL 1 08 1 .00 o.oo 0.00 0.00 0.00 o . oo 

. .  



,... 

TABLE E3 7 .  LOCUS; SOH- 1 

SAl'lF' LE ALLELE F REQUENCIES 
F'OF'ULAT I ON SIZ E 1 2 3 4 5 6 -

NIAGRA 78 200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WARP! SPR 2 00 1 . 00 o.oo  o.oo . o.oo o.oo o.oo 
JOHN DAY 1 96 1 .00 o . oo o.oo o.oo o.oo o.oo 
RD BUT 78 200 1 . 00 o.oo o.oo o.oo o.oo 0� 00 
W IND R 200 1.00 o.oo o.oo o.oo o .. oo 0 . 00 
COWLTZ 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2 4 6  1 . 00 o.oo o.oo o.oo o.oo o.oo 
SO SANT 7 8  200 1 . 00 o.oo o.oo o.oo o . oo o . oo 
WASHOUGAL3 4 2  1 . 00 o . oo o.oo o.oo  o.oo o.oo 
GRAN RONDE 1 98 1 . 00 o.oo o . oo o.oo o.oo o.oo 
TUCANN 7 7  98 1 . 00 o.oo o.oo o.oo o.oo o.oo 
If'\NAH 10 1.00 o.oo o.oo o.oo o.oo o.oo 

(lflt,, 

s•<Af'\ANIA78 1 9 4 1 . 00 o.oo o.oo o.oo o.oo o.oo 
UP1ATIL2 7 8  54  1 . 0 0 o.oo o.oo 0 . 0 0 o.oo o.oo 
6Uf'\800T 1 00 1.00 o.oo o.oo o.oo o.oo o.oo  
WASHOUGAL1 1 1 2  1 . 00 o.oo o.oo o.oo o.oo o.oo 

TABLE E38 . LOCUS : SOH- 2 

SAf'\F' L E  ALLELE F REQUENCI ES 
POPULATION SI ZE 1 2 3 4 5 6 

ll MAT I L1 78 38 0.92 0. 08 o.oo o.oo o . oo 0. 00 
WARM SPR 1 88 0 .97 0.00 O . OJ o.oo o.oo 0 . 00 
Uf'\ATIL2 78 54 0 . 98 o.oo 0 . 02 o.oo o.oo o.oo 
JOHN DAY 1 96 0.99 0. 02 o.oo o.oo o .oo o.oo 
NIAGRA 78 2 00 0 .99 o.oo 0. 01 o.oo o.oo 0 . 00 
WE LLS73 80 1 .00 o.oo o.oo o.oo o.oo o.oo 
GRAN RONDE 1 98 1 .00  o.oo o.oo o.oo o.oo 0. 00 
COWLTZ 72 78 1 .00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL! 1 1 2 1. 00  o.oo o.oo o.oo o.oo  o.oo 
F'AHSIMEROI 8 0  1 . 00 o.oo o.oo o.oo o.oo o.oo 
GUMBOOT 1 00 1 . 0 0 o.o o  o . oo o.oo o.oo o.oo 
SO SANT 78 200  1 .00 o.oo  o.oo o.oo o.oo 0. 00 ,. 

l f'\NAH 1 0  1.00 o.oo  o.oo o.oo o . oo o . oo 
Ul'IATIL 74 44 1 . 00 o.oo o.oo o.oo o . oo 0. 00 
SKAf'\ANIA78 1 94 1.00 o.oo o.oo o.oo o.oo 0. 00 
RO  BUT 78 2 00 1 .00 o.oo  o.oo o.oo o.oo o.oo 
WASHOUGAL2 4 6  1.00 o.oo  o.oo o.oo o.oo. o.oo 
DWORSHAK 76 1 4 6 1 .00 o.oo o.oo o.oo o.oo o .. oo 
TUCANN 77 98  1.00 o.oo o.oo  o.oo o.oo o.oo 
CGWLTZ 78 200 1.00 o.oo o.oo o.oo o.oo  o.oo 
WASHOUGAL3 42 1 .00  o.oo o.oo o.oo o.oo o . oo 
DWORSHAK 72  4 6  1 . 0 0  o.oo o.oo o.oo o.oo o.oo 
W I ND R 200 1. 0 0  o.oo . o.oo  o.oo o.oo o.oo 
RO BUT 71 80 L OO o.oo  o.oo o.oo o . oo o.oo 
SNAKE 72 80 1 . 00 o.oo 0. 00  o.oo 0 . 00 o.oo 
UMAT I L  42 1 . 00 o.oo  o.oo o.oo o . oo o.oo  
CHELAN 72 · a o 1 . 00 o.oo o.oo o.oo o.oo 0. 00 



TABLE  E3 9 . L OCUS : TO 

SAMPLE AL LELE FREQUENCI ES 
POPULATION SIZ E 1 2 3 4 5 6 

WIND R 200  0 . 63 0 .38  o.oo o.oo 0. 00  o.oo 
lJASHOUGAL2 46 0 . 63 0 . 37 0 . 00 o.oo o . oo o .oo 
WASHO.UGAL  1 112 0 . 64 0.35 0 . 01 o.oo o.oo o.oo 
TU CANN 7? 98 0 . 65 0 . 35 o.oo o.oo o . oo 0. 00 
SO SANT 76 102 0.67 0 . 33 o.oo o . oo o . oo 0.00 
WASHOUGAL3  4 2  0 . 67 0. 33  o.oo o . oo o.oo 0 . 00 
t<ALAPlA 1 4 14 0 . 69 0 . 3 1  o . oo o . oo 0 � 00 o.oo 
I MNAH 1 0 0.70 0.00 0.30 0.00 o.oo o.oo 
S t< AP\ANIA74 1 9 22  0.70 0 . 3 0  o.oo o.oo 0.00 0.00 
SO SANT 78 200 0. 7 1  0 . 2 9  o.oo o . oo o.oo 0.00 
SKAMAN I A78 "1 94 0.74 0.26 0.00 o.oo o . oo o.oo 
COWL T Z  78 200 0 . 78 0. 22 o . oo 0 . 00 o.oo o.oo 
TUCANN 76 1 82 0 . 80 0 . 20 o . oo o . oo o . oo o . oo 
SO FK SAL 1 1 6 2  0.80 0. 01 0 . 19 o . oo o . oo 0 . 00 
WE L L S73  80  0 . 8 4 O . 13 0 . 04 o.oo o.oo o.oo 
COWLT Z 72 78 0 . 85 0. 1 5  o . oo o.oo 0 . 00 o.oo 
BUCKHO�N  7.8 0 . 8 9  o . oo 0 . 1 2 o.oo o.oo 0.00 
BEAR VAL L Y  90 0 . 89 o . oo 0 . 1 1  o . oo o . oo o.oo 
RD BUT  77 1 00 0 . 89 0 . 09 0 . 02 0 . 00 o . oo o.oo 
GRAN RONDE  198 0.8 9 0 . 03 0 . 08 o . oo 0.00 o.oo 
CHE L AN 72 8 0  0 . 90 0. 0 8  0 . 03 o.oo 0.00 o.oo 
WA L L OWA 72 0 . 90 0 . 04 0 . 06 o.oo o . oo o.oo 

� UM ATIL 4 2  0 . 91  o.oo 0 . 1 0 o . oo o . oo o.oo 
JOHN D A Y  196 0 . 91 0 . 05 0 . 04 0 . 00 o . oo o.oo 
WARM  SF'R 200 0 . 92 0. 07  0 . 0 2 o . oo o.oo o.oo 
N I AGRA 78 200  0.92 0 . 04 0.05 0 . 00 o . oo 0 .00 
CHELd\N 7 4  4 1 0  0 . 92 0 . 06 0.02 o . oo 0. 00 o.oo 
WH I TE B I RD 1 28 0 . 9 2  0.00 .0 . 08 0 . 00 o . oo 0 � 00 
RD P.,UT 1 74  80  0 . 93  0.08 o.oo 0.00 0 . 00 o . oo 
PAHSH lEROI 80  0.94 0. 0 1  0 . 05 o.oo o . oo o.oo 
MARSH CRK 32 0 . 94 0.06 o . oo o.oo o . oo o.oo 
SNAKE 72 80  0 . 9 4 0 . 06 o . oo o.oo 0 . 00 o.oo 
WEL LS 74 236 0 . 9 4 0 . 05  0.0 1  o . oo 0 . 00 o.oo 
UMAT I L  7 4  5 4  0 . 94 0 . 06 o . oo o . oo o . oo 0 .00 
RD BUT  78 200 0.96 0 . 04 0 . 0 1 0.00 o.oo 0.00 
UM A T I L 2  78 54 0 . 96 0 . 04 o.oo 0.00 o . oo o.oo 
RO B U T  71 80  0.96 0.04 0.00 0.00 o.oo o.oo 
SO FK S A L 2  1 3 2 0 . 9 7 o.oo 0. 0 3  o.oo o.oo o.oo 
L SAL 1 00 0. 97 0 . 0 1  0 . 02 o.oo 0.00 0.00 
GUMBOOT  1 00 0 . 97 0. 02 0.0 1 0 .00 0 . 00 o.oo 
RD HUT2 74  7 6  0.97 . 0.03 o.oo 0.00 o.oo o.oo 
UMAT I L 1  78  1 3 8  0 . 98 0.0 2  o . oo o.oo o.oo o.oo 
SELWAY 1 94 0.99 0 . 0 1  0 . 01 0.00 o . oo o.oo 
HAZ ARD C 74 0.99 o.oo 0. 01 o.oo 0 . 00 o . oo 
NI AGRA 77 200 0. 99 0 . 0 1 o.oo o . oo o . oo o . oo 
UMAT I L  76 98 0 . 99  0 . 01 o .oo o.oo o . oo 0 � 00 
OWORSHA•< 72 4 6  1.00 o.oo 0 . 00 o.oo o . oo o . oo 
RAF'IO R 20  1.00 o.oo o . oo 0 . 0 0 o . oo 0 ,; .00 
HELL  ROV  16 1 .00 o.oo o.oo 0.00 o . oo o.oo 
DOLLAR 22 1 .00 o.oo 0.00 0 . 00 0. 00 0.00 
DWORSHAK76 5 16 1 .  00 o.oo o.oo o.oo 0.00 o . oo 
BOULDER CK 3 2  1 .00 0 . 00 0 .00 0.00 o.oo 0.00 



" 

TABLE  E40 . LOCUS : XDH 

SAMP L E  AL L E LE  FREQUENC I E S  
POPULAT ION SI ZE 1 2 3 4 5 6 

N I AGRA 78  200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WARPI SPR 200 1. 00 o.oo o.oo o.oo o.oo 0 . 00 
WASHOUGAL l  112  1 .00 o.oo o.oo o.oo o.oo o.oo 
RD BUT 78 200 1.00 o.oo o.oo o.oo o.oo o.oo 
W I NO R 200 1 . 00 0. 00 o.oo o.oo o.oo o.oo 
COWLT Z 78  200 1 . 00 o.oo o.oo o.oo o.oo o.oo 
GRAN RONDE 1 9 8 1.00 o.oo o.oo o.oo o.oo o.oo 
SO SANT 78 200 1 , 00 o.oo . o.oo o.oo o.oo o.oo 
SKAMANIA78 194 1 . 00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL2 46 1.00 o.oo 0.00 o.oo 0.00 o.oo 
GUMBOOT 100 1.00 o.oo o.oo o.oo o.oo o.oo (91, 

JOHN DAY  1 96 1.00 o.oo o.oo o.oo o.oo o.oo 
TUCANN 77  98 1.00 o.oo o.oo o.oo o.oo o.oo 
WASHOUGAL3 4 2  1 . 00 0.00 o . oo o.oo o.oo o.oo 
UMATIL2 78  54 1 . 00 o.oo o.oo o.oo o.oo o.oo 
I MNAH  10 1.00 o.oo o.oo o.oo o.oo o.oo 






