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Abstract

Here we report results for genetic mixed-stock analysis (MSA) of Yukon River chum
salmon harvested from the sonar test fishery operated near Pilot Station. For the 2013
season, 80% of the chum salmon were from summer run stocks and 20% from fall run
stocks. Summer chum salmon comprised the majority of the harvest through July 18.
Within the summer run component, apportionments were 80% to the lower river stock
group and 20% to the middle river stock group (16% upper Koyukuk and middle
mainstem, 4% Tanana).

Fall chum salmon began to outnumber summer chum salmon during the July 19 to July
29 time period, in concurrence with the start of the fall management season. Within the
fall run component, the largest contribution of fall chum salmon came from the Tanana
region (36%). Contributions of fall chum salmon from other regions were: U.S. border
28%, Canada mainstem 16%, Canada Porcupine 4%, White 15%, and Teslin 1%.

Key Words: chum salmon, Yukon River, mixed-stock analysis, microsatellites.

Citation: Flannery, B. G., and J. K. Wenburg. 2015. Application of mixed-stock analysis
for Yukon River chum salmon. U.S. Fish and Wildlife Service, Office of Subsistence
Management, Fisheries Resource Monitoring Program, Final Report for Study 10-205,
Anchorage, Alaska.



Introduction

The Yukon River flows 3,200 km through Alaska and Canada, and chum salmon are an
important resource for subsistence users in both countries. Two seasonal races of chum
salmon, termed “summer” and “fall”, return to spawn in the Yukon River. Summer chum
salmon spawn only in the Alaska portion of the Yukon River, whereas fall chum salmon
spawn in both Alaska and Canada. Both runs are managed to meet escapement goals and
provide maximum harvest opportunities. Fishery managers have additional obligations to
conserve and equitably share fall chum salmon with Canada, per the Yukon River
Salmon Agreement, an annex of the 1985 U.S.—Canada Pacific Salmon Treaty (PST).

Determining stock structure and the relative contributions of stocks to harvests are
essential for effective management (Larkin 1981). This is a difficult task, greatly
simplified through the use of genetic mixed-stock analysis (MSA; Cadrin et al. 2005).
Since 2004, MSA has been conducted on Yukon River chum salmon harvested from the
sonar test fishery operated near Pilot Station (Flannery et al. 2007, Flannery et al. 2008,
Flannery et al. 2009, Flannery et al. 2010, Flannery et al. 2011, Flannery and Wenburg
2012, Flannery and Wenburg 2013, Flannery and Wenburg 2014). Here we document the
2013 results and compare estimates over the course of the project.

Methods

Sample collection and laboratory analysis—Tissue samples (axillary process) were
collected from every chum salmon caught in the sonar test fishery, located 197 km
upriver of the Yukon River mouth near Pilot Station, from the start of the run until the
end of test fishing. Samples were stratified by pulse of fish or time period, and 288
samples were selected for each stratum, with the daily sample size proportional to the
daily sonar passage estimate. Samples were genotyped as in Flannery et al. (2007) for the
following loci: Okil, Oki2 (Smith et al. 1998); Oki100 (Miller unpublished); Omy1011
(Spies et al. 2005); Onel02, Onel03, Onel04, Onell4 (Olsen et al. 2000); Ots103
(Beacham et al. 1998); OtsG68 (Williamson et al. 2002); Oke3 (Buchholz et al. 2001);
and Ssa419 (Cairney et al. 2000).

Data analysis—The stock compositions of the mixtures were estimated using Bayesian
mixture modeling (Pella and Masuda 2001) with the baseline data (Figure 1) described in
Flannery et al. (2007). The estimates were summed by seasonal race, region, and country
(Figure 1) and then distributed to fishery managers within 24 — 48 hours after the samples
were received in the laboratory. The stock composition for the entire sampling period was
calculated by taking a weighted average of each stratum’s estimate of stock composition
based on the stratum’s relative abundance for the entire period as determined from sonar
passage estimates (Seeb et al. 1997). Stock specific abundance estimates were derived by
combining the mainstem sonar passage estimates with the genetic stock composition
estimates.

A post season analysis was conducted to compare the fall stock specific abundance
estimates from the genetic/sonar method against estimates from the escapement/harvest
method. The escapement for Tanana River fall chum salmon was estimated from the
Delta River escapement using a regression relationship between historical Delta River
escapements and Tanana River mark and recapture abundance estimates (JTC 2013).



Comparisons were not possible for summer chum salmon because escapements were only
partially monitored. Escapements from the following projects were compiled: Tanana
River regression (JTC 2013), Chandalar River sonar (JTC 2013), Sheenjek River
regression (JTC 2013), Canada border (Eagle) sonar (JTC 2013), and Porcupine sonar
(JTC 2013). The latest five year average harvest estimates (upriver of Pilot Station) by
river location were obtained from a post season survey of subsistence fishers conducted
by the Alaska Department of Fish and Game (ADFG; Jallen et al. 2012). Harvest was
apportioned to the U.S. and Canada fall stocks in a stepwise downstream fashion by using
the escapements to estimate the relative proportions of these stocks available at various
locations and multiplying these proportions by the harvest at each location. These stock
specific harvest estimates were then added to the appropriate escapements in order to
allow a direct comparison between data sources.

Results and Discussion
2013

Sampling occurred from June 13 through September 7 at Pilot Station, with July 19
designated by the ADFG as the transition date between summer and fall management
seasons. There were 9 strata of chum salmon analyzed for stock composition from the
mainstem sonar test fishery. Strata 1 — 4 were from the summer management season, and
strata 5 — 9 were from the fall management season. Stratum 6 and 9 were analyzed with
sample sizes of 224 and 238 due to low passage and harvest. All other strata were
analyzed with a sample size of 288 that was proportional to the passage of chum salmon.

For the 2013 season, 80% of the chum salmon were from summer run stocks and 20%
from fall run stocks. Summer chum salmon comprised the majority of the harvest through
July 18 (Table 1). Within the summer run component, apportionments were 80% to the
lower river stock group and 20% to the middle river stock group (16% upper Koyukuk
and middle mainstem, 4% Tanana; Table 2).

Run timing differences among the summer stock groups were apparent (Figure 2). Lower
river chum salmon were the largest contributing stock (=50%) through stratum 4, July 12
— July 18, and then in stratum 5 the largest contribution came from middle river chum
salmon (37%). Tanana River summer chum salmon, like their fall counterpart, had late
migration timing.

Fall chum salmon were first detected with a significant contribution in stratum three (July
5 — 11), two weeks prior to the fall management season, and were in the majority by
stratum five (July 19 — July 29; Table 1, Figure 3). The presence of both summer and fall
chum salmon before and after the switch in management seasons is consistent with data
from previous studies (Wilmot et al. 1992; ADFG 2003; Flannery et al. 2007). Based on
the fall season management start date of July 19 at Pilot Station, the run transition from
summer to fall chum salmon occurred on time for the first time since 2005 (Flannery et
al. 2008).

Fall chum salmon from the U.S. border and Porcupine regions were the earliest to
migrate, followed by fall chum salmon from the White and mainstem regions (Figure 2).
Teslin fall chum salmon were not appreciable contributors, and Tanana fall chum salmon



continued to migrate last, slowly building until they comprised the majority of the final
strata (Figure 2). Fall chum salmon from the U.S. border region were sustained
throughout the run, with contributions ranging from 11% — 33% for strata 5 — 9 (Table 1),
accounting for 28% of the total fall run (Table 3). The Tanana region was the largest
contributor of fall chum salmon at 36%, and overall, U.S. chum salmon accounted for
64% of the fall run (Table 3). The contributions from Canada fall stocks were 16%
mainstem, 4% Porcupine, 15% White, and 1% Teslin (Table 3). All of the contributions
were within reported ranges (Table 3). Canada border fall fish, which includes the
Porcupine and mainstem regions, continued to return in greater numbers than upper
Canada fall fish, which includes the White and Teslin regions. The contribution of
Canada border fall fish was 1.3 times larger than upper Canada (Table 3).

Stock abundance estimates, the products of estimates of genetic stock composition (Table
1) and mainstem sonar passage near Pilot Station (Table 4), ranged from 4,182 to
3,162,156 fish (Table 5). Escapement totals from the upriver monitoring projects for fall
chum salmon ranged from 35,626 to 275,000 fish (Table 6). Subsistence harvests of fall
chum salmon from the fishing districts, upriver of Pilot Station, were added to the fall
escapement totals (Table 7). The genetic/sonar estimates of fall chum salmon continued
to be less than the escapement/harvest estimates (Figure 4), as expected (Pfisterer and
Maxwell 2000). The sonar abundance estimate during the fall management season, July
19 — September 7, was 711,082 (Table 4, strata 6 — 10), but genetics estimated that only
632,863 of these fish were actually fall chum salmon. The total fall chum salmon passage
for the entire season, June 6 — September 7, was estimated by genetics and sonar at
682,546 fish (Table 5).

2004 - 2013

Initially the project was focused on stock composition estimation of fall chum salmon
owing to Pacific Salmon Treaty obligations. Sampling began in 2004 at the mainstem
sonar site, near Pilot Station, on July 19, coinciding with the start of the fall management
season. However, in 2005 — 2007 sampling began on July 1 to account for early fall chum
salmon. Interest in the stock composition of summer chum salmon developed, and, since
2008, stock composition estimation has included the summer run. Sampling now begins
at the start of operations (6/1) at the mainstem sonar and concludes at the end of
operations (9/7). The first day summer chum salmon have arrived has ranged from June 6
in 2011 to June 13 in 2013.

The composition of the total chum salmon migration (6/1 — 9/7) by seasonal race has
ranged from 74% — 87% for summer chum salmon and 13% — 26% for fall chum salmon.
Within the summer run, the largest contributing stock is from the lower river. Chum
salmon from the lower river have comprised 73% — 87% of the summer run whereas
chum salmon from the upper Koyukuk/middle mainstem and Tanana have comprised 6%
— 21% and 2% — 8%, respectively (Table 2). The contribution of U.S. origin chum
salmon to the fall run has ranged from 59% — 72% whereas Canada has contributed 28%
— 41%. The U.S. border and Tanana stocks are the largest contributors to the fall run
(Table 3). The U.S. border has ranged in contributions from 28% — 49% of the fall run,
and Tanana has ranged from 16% — 37%. For Canada, the major contributing stocks are
mainstem and White, which have contributed 12% — 20% and 11% — 17% of the fall run



(Table 3). Porcupine and Teslin are minor contributing stocks in Canada. The Porcupine
stock has contributed 1% — 10% of the fall chum salmon and Teslin 1% — 2%.
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Table 1. Chum salmon stock composition estimates from the test fishery operated near
Pilot Station, 2013, with associated standard deviations and 95% credible intervals by
stratum and management group. A. see Figure 1 for management groups. B. contains
apportionments to various combinations of management groups; Summer represents
apportionments to Lower, UppKoy+Main, and Tanana Summer; Fall represents
apportionments to U.S. Border, Porcupine, Mainstem, White, and Teslin; Middle
represents apportionments to UppKoy+Main and Tanana Summer; Canada Border
represents apportionments to Porcupine and Mainstem; Upper Canada represents
apportionments to White and Teslin; Fall U.S. represents apportionments to the Tanana
Fall and U.S. Border; U.S. Border + Canada represents apportionments to the U.S.
Border, Porcupine, Mainstem, White, and Teslin; Mainstem + Upper Canada represents
apportionments to the Mainstem, White, and Teslin.

Management Group Stratum 1

6/13 - 6/24

Estimate SD 95% ClI
A.
Lower 0.778 0.060 0.659 0.892
UppKoy+Main 0.193 0.066 0.065 0.325
Tanana Summer 0.020 0.020 0.000 0.067
Tanana Fall 0.001 0.003 0.000 0.009
U.S. Border 0.005 0.009 0.000 0.032
U.S. total 0.998 0.003 0.988 1.000
Porcupine 0.000 0.001 0.000 0.002
Mainstem 0.001 0.003 0.000 0.010
White 0.000 0.001 0.000 0.003
Teslin 0.000 0.001 0.000 0.002
Canada total 0.002 0.003 0.000 0.012
B.
Summer 0.992 0.010 0.965 1.000
Fall 0.008 0.010 0.000 0.035
Middle 0.214 0.060 0.099 0.333
Canada Border 0.001 0.003 0.000 0.010
Upper Canada 0.001 0.001 0.000 0.004
Fall U.S. 0.006 0.009 0.000 0.033
U.S. Border + Canada 0.006 0.009 0.000 0.034
Mainstem + Upper Canada  0.002 0.003 0.000 0.011
Continued



Table 1. Continued.

Management Group Stratum 2
6/25-7/4
Estimate SD 95% ClI

A.

Lower 0.860 0.059 0.741  0.966
UppKoy+Main 0.110 0.064 0.000 0.237
Tanana Summer 0.018 0.019 0.000 0.061
Tanana Fall 0.004 0.007  0.000 0.026
U.S. Border 0.005 0.008 0.000 0.030
U.S. total 0.998 0.003 0.988 1.000
Porcupine 0.001 0.003 0.000 0.009
Mainstem 0.001 0.002 0.000 0.006
White 0.000 0.001 0.000 0.002
Teslin 0.000 0.001 0.000 0.001
Canada total 0.002 0.003 0.000 0.012
B.

Summer 0.989 0.011  0.959 1.000
Fall 0.011 0.011 0.000 0.041
Middle 0.129 0.060 0.020 0.248
Canada Border 0.002 0.003 0.000 0.011
Upper Canada 0.000 0.001 0.000 0.003
Fall U.S. 0.009 0.011  0.000 0.039
U.S. Border + Canada 0.007 0.009 0.000 0.032
Mainstem + Upper Canada  0.001 0.002 0.000 0.007

Continued



Table 1. Continued.

Management Group Stratum 3
7/5-7/11
Estimate SD 95% CI

A.

Lower 0.740 0.054 0.633 0.851
UppKoy+Main 0.118 0.056 0.001 0.229
Tanana Summer 0.117 0.029 0.062 0.177
Tanana Fall 0.007 0.011 0.000 0.038
U.S. Border 0.009 0.013 0.000 0.043
U.S. total 0.991 0.010 0.964  1.000
Porcupine 0.002 0.006 0.000 0.021
Mainstem 0.007 0.009 0.000 0.032
White 0.000 0.001 0.000 0.002
Teslin 0.000 0.001 0.000 0.002
Canada total 0.009 0.010 0.000 0.036
B.

Summer 0.975 0.016 0.938 0.998
Fall 0.025 0.016 0.001 0.062
Middle 0.235 0.056 0.123  0.345
Canada Border 0.009 0.010 0.000 0.035
Upper Canada 0.001 0.001 0.000 0.004
Fall U.S. 0.016 0.016 0.000 0.055
U.S. Border + Canada 0.018 0.014 0.000 0.051
Mainstem + Upper Canada  0.007 0.009 0.000 0.032

Continued



Table 1. Continued.

Management Group Stratum 4
7/12 -7/18
Estimate SD 95% CI

A.

Lower 0.522 0.064 0.394 0.636
UppKoy+Main 0.148 0.073 0.009 0.296
Tanana Summer 0.183 0.042 0.104 0.267
Tanana Fall 0.147 0.031 0.092 0.211
U.S. Border 0.073 0.035 0.002 0.144
U.S. total 0.929 0.027 0.872  0.982
Porcupine 0.061 0.029 0.000 0.118
Mainstem 0.005 0.012 0.000 0.042
White 0.004 0.005 0.000 0.017
Teslin 0.001 0.003 0.000 0.009
Canada total 0.071 0.027 0.018 0.128
B.

Summer 0.853 0.030 0.789  0.908
Fall 0.147 0.031 0.092 0.211
Middle 0.331 0.068 0.211  0.468
Canada Border 0.066 0.028 0.013 0.122
Upper Canada 0.004 0.006 0.000 0.020
Fall U.S. 0.077 0.035 0.007 0.149
U.S. Border + Canada 0.144 0.030 0.089 0.206
Mainstem + Upper Canada  0.009 0.013 0.000 0.047

Continued

10



Table 1. Continued.

Management Group Stratum 5
7119 -7/29
Estimate SD 95% ClI

A,

Lower 0.097 0.043 0.021  0.190
UppKoy+Main 0.308 0.071 0.174  0.449
Tanana Summer 0.058 0.043 0.000 0.146
Tanana Fall 0.046 0.026  0.002 0.106
U.S. Border 0.328 0.058 0.220  0.446
U.S. total 0.837 0.042 0.748 0.914
Porcupine 0.026 0.035 0.000 0.108
Mainstem 0.063 0.039 0.000 0.146
White 0.074 0.018 0.043 0.112
Teslin 0.000 0.001 0.000  0.002
Canada total 0.163 0.042 0.086 0.252
B.

Summer 0.463 0.054 0352 0.563
Fall 0.537 0.054 0437 0.648
Middle 0.366 0.066 0.236  0.489
Canada Border 0.088 0.040 0.018 0.173
Upper Canada 0.075 0.018 0.043 0.112
Fall U.S. 0.373 0.063  0.257  0.503
U.S. Border + Canada 0.491 0.049 0396  0.590
Mainstem + Upper Canada  0.137 0.043 0.063  0.225

Continued

11



Table 1. Continued.

Management Group Stratum 6
7/30 - 8/6
Estimate SD 95% CI

A.

Lower 0.097 0.025 0.051 0.150
UppKoy+Main 0.064 0.045 0.000 0.153
Tanana Summer 0.009 0.018 0.000 0.065
Tanana Fall 0.124 0.039 0.053 0.203
U.S. Border 0.300 0.055 0.195 0.408
U.S. total 0.594 0.055 0483 0.695
Porcupine 0.020 0.034 0.000 0.113
Mainstem 0.195 0.048 0.107  0.297
White 0.168 0.028 0.117 0.226
Teslin 0.022 0.014 0.001 0.056
Canada total 0.406 0.055 0.304 0517
B.

Summer 0.170 0.043 0.091 0.257
Fall 0.830 0.043 0.743  0.909
Middle 0.074 0.042 0.001 0.157
Canada Border 0.215 0.052 0.124 0.324
Upper Canada 0.190 0.031 0.133 0.254
Fall U.S. 0.424 0.062 0.303 0.543
U.S. Border + Canada 0.706 0.045 0.615 0.791
Mainstem + Upper Canada  0.386 0.053 0.286  0.493

Continued

12



Table 1. Continued.

Management Group Stratum 7
8/7 -8/16
Estimate SD 95% CI

A.

Lower 0.009 0.008 0.000 0.030
UppKoy+Main 0.026 0.026  0.000  0.087
Tanana Summer 0.002 0.006 0.000 0.021
Tanana Fall 0.312 0.042 0.232 0.397
U.S. Border 0.252 0.051 0.157 0.355
U.S. total 0.601 0.051 0.500 0.700
Porcupine 0.065 0.044 0.000 0.150
Mainstem 0.170 0.048 0.081  0.269
White 0.159 0.024 0.114 0.208
Teslin 0.004 0.006 0.000 0.021
Canada total 0.399 0.051 0.299 0.500
B.

Summer 0.037 0.025 0.003 0.096
Fall 0.963 0.025 0.904  0.997
Middle 0.028 0.026  0.000 0.088
Canada Border 0.236 0.051 0.138 0.334
Upper Canada 0.163 0.025 0.117 0.215
Fall U.S. 0.564 0.057 0453 0.676
U.S. Border + Canada 0.651 0.042 0568 0.730
Mainstem + Upper Canada  0.334 0.051 0.236 0.434

Continued

13



Table 1. Continued.

Management Group Stratum 8
8/17 — 8/22
Estimate SD 95% CI

A.

Lower 0.014 0.009 0.001 0.035
UppKoy+Main 0.003 0.007  0.000 0.024
Tanana Summer 0.001 0.002 0.000 0.006
Tanana Fall 0.378 0.037 0.307 0.451
U.S. Border 0.215 0.045 0.127 0.304
U.S. total 0.612 0.046 0518 0.699
Porcupine 0.005 0.017 0.000 0.067
Mainstem 0.202 0.043 0.121  0.290
White 0.178 0.025 0.133 0.228
Teslin 0.002 0.006  0.000 0.020
Canada total 0.388 0.046  0.300 0.482
B.

Summer 0.018 0.010 0.003 0.042
Fall 0.982 0.010 0.957  0.996
Middle 0.004 0.007  0.000 0.025
Canada Border 0.208 0.044  0.125 0.299
Upper Canada 0.180 0.025 0.134 0.232
Fall U.S. 0.594 0.047 0498 0.683
U.S. Border + Canada 0.603 0.037 0530 0.676
Mainstem + Upper Canada  0.383 0.045 0.296 0.473

Continued
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Table 1. Continued.

Management Group Stratum 9
8/23 -9/7
Estimate SD 95% CI

A

Lower 0.030 0.013 0.009 0.061
UppKoy+Main 0.003 0.006 0.000 0.022
Tanana Summer 0.001 0.003 0.000 0.008
Tanana Fall 0.703 0.038 0.625 0.774
U.S. Border 0.109 0.037 0.045 0.190
U.S. total 0.845 0.039 0.768 0.921
Porcupine 0.001 0.005 0.000 0.014
Mainstem 0.071 0.035 0.000 0.140
White 0.078 0.020 0.043 0.122
Teslin 0.005 0.008 0.000 0.027
Canada total 0.155 0.039 0.079 0.232
B.

Summer 0.033 0.014 0.011  0.067
Fall 0.967 0.014 0933  0.989
Middle 0.004 0.007  0.000 0.024
Canada Border 0.072 0.035 0.001 0.140
Upper Canada 0.083 0.022 0.045 0.131
Fall U.S. 0.811 0.040 0.732  0.890
U.S. Border + Canada 0.264 0.038 0.192 0.341
Mainstem + Upper Canada 0.154 0.039 0.077 0.231

Continued
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Table 1. Continued.

Management Group Overall
6/13 - 9/7
Estimate SD 95% ClI

A

Lower 0.638 0.028 0.583  0.693
UppKoy+Main 0.128 0.031 0.067 0.189
Tanana Summer 0.033 0.010 0.014 0.052
Tanana Fall 0.073 0.005 0.063 0.083
U.S. Border 0.056 0.007 0.043 0.069
U.S. total 0.928 0.005 0.918 0.939
Porcupine 0.009 0.004 0.002 0.017
Mainstem 0.032 0.005 0.023 0.042
White 0.029 0.002 0.025 0.034
Teslin 0.001 0.001 0.000 0.003
Canada total 0.072 0.005 0.061 0.082
B.

Summer 0.800 0.006 0.788  0.811
Fall 0.200 0.006 0.189 0.212
Middle 0.161 0.029 0.105 0.217
Canada Border 0.041 0.005 0.031 0.052
Upper Canada 0.031 0.003 0.025 0.036
Fall U.S. 0.129 0.008 0.114 0.144
U.S. Border + Canada 0.127 0.006 0.115 0.140
Mainstem + Upper Canada 0.063 0.005 0.053 0.073
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Table 2. Estimates of summer chum salmon stock proportions for 2013. Proportions were
calculated by dividing the region proportion by the total summer contribution in Table 1.

Year Lower UppKoy+Main Tanana
2008 0.731 0.209 0.060
2009 0.864 0.060 0.075
2010 0.772 0.198 0.029
2011 0.841 0.124 0.035
2012 0.867 0.108 0.024
2013 0.798 0.160 0.041
Average 0.812 0.143 0.044

Table 3. Estimates of fall chum salmon stock proportions for 2013. Proportions were

calculated by dividing the region proportion by the total fall contribution in Table 1.

Year Tanana U.S.Border Mainstem Porcupine White  Teslin
2004 0.370 0.312 0.116 0.079 0.118  0.004
2005 0.209 0.494 0.117 0.048 0.108  0.024
2006 0.206 0.438 0.189 0.033 0.127  0.007
2007 0.283 0.330 0.184 0.030 0.171  0.002
2008 0.255 0.385 0.144 0.044 0.164  0.008
2009 0.257 0.385 0.202 0.039 0.111  0.010
2010 0.312 0.283 0.146 0.099 0.160  0.004
2011 0.163 0.441 0.143 0.078 0.162 0.014
2012 0.321 0.397 0.145 0.010 0.120  0.008
2013 0.364 0.278 0.161 0.045 0.146  0.006
Average 0.274 0.374 0.155 0.050 0.139  0.009
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Table 4. Preliminary mainstem sonar chum salmon passage estimates near Pilot Station

for 2013.
Year Season Strata Date Passage
2013 Summer Stratum 1 6/13 to 6/24 1,058,879
Summer Stratum 2 6/25to 7/4 1,174,663
Summer Stratum 3 7/5to 7/11 338,590
Summer Stratum 4 7/12 to 7/18 123,569
Fall Stratum 5 7/19 to 7/29 105,106
Fall Stratum 6 7/30 to 8/6 65,557
Fall Stratum 7 8/7 to 8/16 246,146
Fall Stratum 8 8/17 to 8/22 175,841
Fall Stratum 9 8/23 t0 9/7 118,432
Total 6/13t0 9/7 3,406,783
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Table 5. Total abundance estimates derived from genetic stock composition and sonar
chum salmon passage estimates collected near Pilot Station in 2013. The standard
deviations and 95% credible intervals are based on the variances of the genetic estimates
only. A. see Figure 1 for management groups. B. contains apportionments to various
combinations of management groups; Summer represents apportionments to Lower,
UppKoy+Main, and Tanana Summer; Fall represents apportionments to U.S. Border,
Porcupine, Mainstem, White, and Teslin; Middle represents apportionments to
UppKoy+Main and Tanana Summer; Canada Border represents apportionments to
Porcupine and Mainstem; Upper Canada represents apportionments to White and Teslin;
Fall U.S. represents apportionments to the Tanana Fall and U.S. Border; U.S. Border +
Canada represents apportionments to the U.S. Border, Porcupine, Mainstem, White, and
Teslin; Mainstem + Upper Canada represents apportionments to the Mainstem, White,
and Teslin.

Management Group 6/13 - 9/7

Estimate SD 95% ClI
A.
Lower 2,173,848 96,118 1,985,457 2,362,240
UppKoy+Main 436,855 105,585 229,910 643,801
Tanana Summer 112,198 33,268 46,992 177,404
Tanana Fall 248,561 16,737 215,757 281,366
U.S. Border 190,048 22,627 145,698 234,398
U.S. total 3,162,156 18,223 3,126,439 3,197,874
Porcupine 31,056 13,139 5,304 56,807
Mainstem 110,212 16,306 78,252 142,171
White 99,846 8,310 83,557 116,134
Teslin 4,182 2,659 0 9,393
Canada total 244,627 18,231 208,893 280,360
B.
Summer 2,724,237 20,347 2,684,357 2,764,118
Fall 682,546 20,347 642,666 722,425
Middle 549,262 97,504 358,154 740,369
Canada Border 141,042 17,627 106,493 175,591
Upper Canada 103,911 8,701 86,856 120,966
Fall U.S. 438,204 25,868 387,503 488,906
U.S. Border + Canada 434,305 21,037 393,072 475,539

Mainstem + Upper Canada 213,776 17,368 179,735 247,817
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Table 6. Preliminary fall chum salmon escapement project estimates for 2013.

Escapement project (Genetic Equivalent) Estimate
Chandalar sonar (U.S. Border) 253,041
Sheenjek regression (U.S. Border) 109,000

Eagle sonar border passage (Mainstem + Upper) 204,149
Porcupine sonar (Porcupine CA) 35,626
Tanana regression (Tanana Fall) 275,000




Table 7. Subsistence harvest apportionments for 2013. Bold numbers indicate
escapements estimated by the monitoring projects. Harvest estimates are averages from
2006-2010 (Jallen et al. 2012). Harvest was apportioned to the U.S. and Canada fall
stocks in a stepwise downstream fashion by using the escapements to estimate the
relative proportions of these stocks available at the river locations and multiplying these
proportions by the harvest at the river locations.

Abundance of Contributing Stocks

Location Harvest M.S.CA  Porcupine Sheenjek Chandalar  Tanana
Chandalar (w/ Black) 1,728 253,041
Y6 18,085 275,000
Y5D Above Porcupine 16,576 204,149
Ft. Yukon 7,306 220,725 35,626 109,000
Y5D Below Chandalar 979 225,139 36,338 111,180 254,769
Y5C 2,468 225,490 36,395 111,353 255,167
Y5B 19,364 226,376 36,5638 111,791 256,169
Y5A 293,085
Y4 6,185 233,324 37,660 115,222 264,032 293,085
Y3 1,098 234,854 37,906 115,977 265,763 295,007
Y2 (Marshall only) 439 235,126 37,950 116,111 266,070 295,348
Total 74,228 235,234 37,968 116,165 266,193 295,484
Continued
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Table 7. Continued.

Proportion of Contributing Stocks

Location M.S.CA  Porcupine  Sheenjek  Chandalar Tanana

Chandalar (w/ Black) 0.0000 0.0000 0.0000 1.0000 0.0000

Y6 0.0000 0.0000 0.0000 0.0000 1.0000

Y5D Above Porcupine 1.0000 0.0000 0.0000 0.0000 0.0000

Ft. Yukon 0.6041 0.0975 0.2983 0.0000 0.0000

Y5D Below Chandalar 0.3588 0.0579 0.1772 0.4061 0.0000

Y5C 0.3588 0.0579 0.1772 0.4061 0.0000

Y5B 0.3588 0.0579 0.1772 0.4061 0.0000

Y5A 0.0000 0.0000 0.0000 0.0000 1.0000

Y4 0.2473 0.0399 0.1221 0.2799 0.3107

Y3 0.2473 0.0399 0.1221 0.2799 0.3107

Y2 (Marshall only) 0.2473 0.0399 0.1221 0.2799 0.3107
Harvest Apportionment

Location M.S.CA  Porcupine  Sheenjek  Chandalar Tanana

Chandalar (w/ Black) 0 0 0 1,728 0

Y6 0 0 0 0 18,085

Y5D Above Porcupine 16,576 0 0 0 0

Ft. Yukon 4,414 712 2,180 0 0

Y5D Below Chandalar 351 57 173 398 0

Y5C 886 143 437 1,002 0

Y5B 6,948 1,121 3,431 7,863 0

Y5A 0 0 0 0 0

Y4 1,530 247 755 1,731 1,922

Y3 272 44 134 307 341

Y2 (Marshall only) 109 18 54 123 136

Total 31,085 2,342 7,165 13,152 20,484
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Figure 1. Baseline sampling locations, 1 = Andreafsky, 2 = Chulinak, 3 = Anvik, 4 =
California, 5 = Tostoi, 6 = Rodo, 7 = Kaltag, 8 = Nulato, 9 = Gisasa, 10 = Dakli, 11 =
Clear, 12 = Henshaw, 13 = Jim, 14 = South Fork Koyukuk Early, 15 = South Fork
Koyukuk Late, 16 = Melozitna, 17 = Tozitna, 18 = Chena, 19 = Salcha, 20 = Bluff Cabin,
21 = Tanana Mainstem, 22 = Delta, 23 = Nenana, 24 = Toklat, 25 = Kantishna, 26 = Big
Salt, 27 = Chandalar, 28 = Sheenjek, 29 = Black, 30 = Fishing Branch, 31 = Big Creek,
32 = Minto, 33 = Pelly, 34 = Tatchun, 35 = Donjek, 36 = Kluane, and 37 = Teslin. Pilot
Station is located on the Yukon River mainstem near sample location 2. The middle
region encompasses the upper Koyukuk and middle mainstem and Tanana summer
regions. The Canada border encompasses the Porcupine and mainstem regions, and upper

Canada encompasses the White and Teslin regions.
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Figure 2. Chum salmon stock composition estimates from the test fishery near Pilot Station for 2013. Error bars represent one standard

error.
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Figure 3. Stock composition estimates for Yukon River chum salmon from the test
fishery near Pilot Station for 2013.
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Figure 4. Comparisons of chum salmon stock abundance estimates from genetic/sonar
(grey bars) and escapement/harvest (black bars) methods for 2013. The 95% credible
intervals are based on the variances of the genetic estimates only.
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NON-DISCRIMINATION STATEMENT

The U.S. Fish and Wildlife Service, Office of Subsistence Management, conducts all
programs and activities free from discrimination on the basis of sex, color, race, religion,
national origin, age, marital status, pregnancy, parenthood, or disability. For information
on alternative formats available for this publication please contact the Office of
Subsistence Management to make necessary arrangements. Any person who believes she
or he has been discriminated against should write to: Office of Subsistence Management,
1011 E. Tudor Rd., Anchorage, AK 99503; or O.E.O., U.S. Department of Interior,
Washington, D.C. 20240
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