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ABSTRACT

The stock composition of all harvests of Chinook Oncorhynchus tshawytscha salmon within the Yukon River
drainage was estimated in 2005. Stock composition proportions were estimated for 3 geographically-based stock
groups termed Lower, Middle, and Upper. Age composition of the harvests were estimated from scales collected in
each respective harvest or estimated from similar harvests. Genetic stock identification was used to estimate stock
composition for the most abundant age classes, age-1.3 and age-1.4 fish in Districts 1 through 5 harvests. Observed
age composition ratios among escapements, in combination with genetic estimates for analogous age classes, were
used to estimate the stock composition of the less abundant age classes. Districts 1, 2, and 5 commercial harvests
and Districts 1 and 4 subsistence harvests were apportioned to stock groups using estimates from genetic samples
collected in each respective harvest. Districts 2 and 3 subsistence harvests were apportioned using samples from
other harvests. District 6, Canadian, and portions of District 5 subsistence harvests were assigned to stock group
based on geographic location. The total estimated Yukon River harvest in 2005 was 96,223 Chinook salmon, of
those, 20.7% were estimated to be of Lower, 21.4% Middle and 57.9% Upper Yukon River stock group origin.

Key words:  Chinook salmon, Oncorhynchus tshawytscha, Yukon River, stock composition, age composition,
commercial harvest, subsistence harvest, genetic stock identification, age-1.3, age-1.4, Canadian
harvest, stock groups.

INTRODUCTION

The goal of this project was to estimate the proportional harvest of stock groups (i.e., geographic
region) for all Chinook salmon Oncorhynchus tshawytscha harvested in the Yukon River
drainage during the 2005 season. The stock-specific proportional harvest was estimated using
genetic and age data collected from harvest samples, escapement age composition data collected
from spawning grounds, and geographic location of harvests.

The Yukon River drains roughly 531,100 square kilometers, originates in northern British
Columbia, and flows 3,700 kilometers to the Bering Sea (Vania et al. 2002). Chinook salmon
spawn in major tributaries throughout the drainage, such as the Andreafsky River, approximately
161 river kilometers (rkm) from the mouth of the Yukon River, and 3,200 rkm upriver in the
Swift River, British Columbia, near the Yukon Territory border. More than 100 spawning
streams have been documented in the Yukon River drainage.

Yukon River Chinook salmon are harvested annually in various fisheries in both marine and
fresh waters. Within the Yukon River, returning adult salmon are harvested in subsistence and
personal use fisheries in Alaska, Aboriginal and domestic fisheries in Canada, and commercial
and sport fisheries in Alaska and Canada (Figures 1 and 2). Commercially sold harvests consist
of fish sold in the round, fish utilized for commercial roe harvests, and fish harvested by the
Alaska Department of Fish and Game (ADF&G) in test fishing projects. Sport fisheries primarily
occur in tributaries of the Tanana River and in Canada; smaller sport fishing harvests occur
throughout the Alaska portion of the Yukon River drainage. The total annual harvest of Chinook
salmon within the Yukon River drainage based on the 1995-2004 average was 121,250; of these,
approximately 90% were harvested in Alaska (JTC 2006).

The United States (U.S.) and Canada have been engaged in the cooperative management and
conservation of stocks spawning in Canada since 1985 when a Memorandum of Understanding
was incorporated into the Pacific Salmon Treaty. In 2002, the Yukon River Salmon Agreement
was signed as part of the Pacific Salmon Treaty, whereby both nations agreed to harvest sharing
of Chinook salmon stocks that migrate through U.S. waters and spawn in Canada.



Fulfilling treaty obligations and evaluating stock production to effectively assess spawning
escapement goals and management strategies requires information on the stock composition of
the various Yukon River mixed stock harvests. From 1981 through 2003, stock composition of
Yukon River drainage Chinook salmon harvests was estimated using scale pattern analysis and
reported in an annual report series (DuBois 2005). Schneiderhan (1997) provided a summary of
analysis methods historically used in the stock identification project. A program was developed
by Bromaghin and Bruden (1999) to use improved analytical methods and Lingnau (2000)
reprocessed the historical data using the new method.

Based on surveys of genetic variation among Chinook salmon populations in the Yukon river
drainage (Gharrett et al. 1987; Beacham et al. 1989; Wilmot et al. 1992) a baseline of genetic
information was completed and used for genetic stock identification using allozyme loci (Wilmot
et al. 1992; Templin et al. 2005). In 1997, an expert panel convened by the U.S. and Canada
Joint Technical Committee (JTC) determined that scale pattern analysis provided sufficient
stock-specific information for management and research pending the development of improved
genetic stock identification capabilities. Two types of genetic markers, single nucleotide
polymorphisms (SNPs) and microsatellites, have been investigated to provide a replacement for
the allozyme baseline developed in the 1990s. A survey of SNPs in Yukon River Chinook
salmon (Smith et al. 2005) demonstrated that stock identification information could be obtained
in an accurate and efficient manner using recently developed genetic methods. In 2004, ADF&G
estimated the stock composition of Yukon River fishery harvests using mixed stock analysis
based on 17 SNPs markers to differentiate Chinook salmon stock groups (Templin et al. 2006a,
DuBois In prep).

ADF&G, the Department of Fisheries and Oceans Canada (DFO), and the U.S. Fish and Wildlife
Service (USFWS) surveyed a standardized set of 13 microsatellite loci in 9 U.S. populations as
part of “Yukon River Chinook Salmon Genetic Baseline: Survey of Pacific Salmon Commission
Loci for U.S. populations” (Templin et al. 2006b) and in 10 Canada populations as part of a
similar project (Beacham et al. In prep). Populations were organized into broad (“stock”) and
fine scale reporting groups (Table 1). The stock composition of the 2005 Chinook salmon
harvest samples were estimated using this 13 microsatellite loci baseline.

Aerial surveys of Chinook salmon escapements indicate that the largest concentrations of
spawning salmon occur in tributary groupings in 3 distinct geographic regions: 1) Alaskan
tributary streams draining the Andreafsky Hills and Kaltag Mountains (rkm 161-805); 2)
Alaskan tributary streams in the upper Koyukuk River and Tanana River basins (rkm 1,290-
1,770); and 3) Canadian tributary streams draining the Pelly and Big Salmon mountains (rkm
2,090-2,900). Initially, McBride and Marshall (1983) termed Chinook salmon stocks within
these geographic regions “runs” but Lingnau and Bromaghin (1999) now refer to these as Lower,
Middle, and Upper Yukon River stock groups.

This report apportions annual harvests within the drainage to Lower, Middle, and Upper stock
groups based upon the previously defined geographic stock groups combined with the 3 broad
scale reporting groups based on the 13 microsatellite loci baseline. The Lower stock group
includes Alaskan tributary streams from the Andreafsky River to near the confluence with the
Tanana River and the lower Koyukuk river drainage. The Middle stock group includes Alaskan
tributary streams upstream from the Tanana River confluence, and the upper Koyukuk and
Tanana river drainages. The Upper stock group is Canadian-origin fish.



METHODS

During 2005 Chinook salmon were sampled from commercial, subsistence, and test fisheries in
the U.S. portion of the river. Genetic sampling was included with the age, sex, and length (ASL)
sampling routine to pair the genetic sample with the correct scale sample and associated data.

ScALE COLLECTION, PROCESSING, AND AGING

Scales were removed from the preferred area of the fish for age determination and mounted on
gum cards (INPFC 1963). The preferred area is located on the left side of the fish, 2 rows above
the lateral line along a line from the posterior insertion of the dorsal fin to the anterior insertion
of the anal fin. Three scales were collected from each Chinook salmon to allow for the incidence
of regenerated scales. Sex and length were also recorded from each fish. Field data were
recorded in Rite-in-the-Rain® books and transferred to Opscan forms (converted into electronic
format when run through an Opscan reader) or entered into Microsoft Excel files. During
Districts 1 and 2 commercial harvests, test, and subsistence sampling, data were recorded
directly into Juniper data loggers and loaded into a Microsoft Access database.

The scales, which are mounted on gum cards, were impressed in cellulose acetate using methods
described by Clutter and Whitesel (1956). Scale impressions were magnified and examined in a
Microfiche reader. Age was determined by counting the number of freshwater and marine annuli,
the regions of the scale where the circuli, or rings, are tightly spaced, representing slower growth
rates associated with winter conditions (Mosher 1969). Ages were recorded using European
notation, number of freshwater annuli separated by a decimal from number of marine annuli.
Total age from the brood year is the sum of freshwater and marine annuli plus 1 to account for
time spent in the gravel before hatching. ADF&G staff processed fish age data using various
summary output programs, and weighted the age summaries by harvest and escapement
estimates when available.

GENETIC COLLECTION, PROCESSING AND ANALYSIS

The ADF&G Gene Conservation Laboratory use axillary process tissue samples from individual
fish to determine the genetic characteristics and profile of a particular run or stock of fish.
Scissors or dog toenail clippers were used to remove approximately ¥-inch of the axillary
process and put into an individually numbered 2 ml vial. The vial was filled with denatured
ethanol at an ethanol/tissue ratio of 3:1. Each vial number was recorded with the paired data
information. The vials were prelabeled and boxed in sequentially numbered sets of 100
according to the project location. At the end of the season the vials were shipped to the ADF&G
Gene Conservation Laboratory for processing.

Genetic data were extracted from the fishery samples as individual multi-locus genotypes and
compared with the 13 microsatellite loci used in the baseline (Table 1). Stock composition estimates
for both the 3 broad-scale and the 8 fine-scale stock groups were generated using SPAM version
3.7 (Debevec et al. 2000). For each estimation procedure, genotypes were removed from the
estimation procedure if their probability of occurring was near zero. For these cases, the mixture
estimates have an unknown group containing the percentage of the mixture that was removed.
Further, any individual missing data at 4 or more loci was deleted. Individual population or stock
estimates were first calculated, and then summed into reporting regions. Ninety percent

! Product names used in this report are included for scientific completeness, but do not constitute a product endorsement.



confidence intervals for all group contribution estimates were computed from 1,000 bootstrap
resamples of the baseline and mixture genotypes. For each resample, contribution estimates were
generated for all populations and summed to the group level. The 1,000 estimates for a group
were then sorted from lowest to highest with the 51st and 950th values in the sequence taken
respectively as the lower and upper bounds of the 90% confidence interval for that group.

Age-structured harvest component estimates were available and the individuals in each sample
were separated into the following groups: age-1.3 and age-1.4 fish (5 and 6 years old,
respectively). Mixed stock analysis was performed on these subsets of individuals separately
following the procedure described above.

ESCAPEMENT SAMPLING

During peak spawning mortality (late July through early August), ADF&G personnel collected
scale samples from carcasses at the Anvik, Chena, and Salcha rivers. U. S. Fish and Wildlife
Service (USFWS) crews sampled live salmon at weir projects on the East Fork Andreafsky
River, Gisasa River, and Henshaw Creek. The U.S. Bureau of Land Management crew sampled
fish at the Tozitna River weir. Samples were collected by DFO from fish captured in fish wheels
used for a mark—recapture project at White Rock and Sheep Rock in the Yukon Territory,
Canada. These scale samples, or combinations thereof, provide data used to estimate age
composition of the escapement by stock group.

HARVEST SAMPLING

From June through July, harvests were sampled from commercial and subsistence fisheries to
estimate the age and stock composition from each respective harvest. Age and stock composition
of harvests not sampled were estimated from adjacent harvests that were assumed to be similar.

ADF&G crews sampled Chinook salmon for age and genetic data from all 4 commercial periods
in District 1, and all 3 commercial periods in District 2. Sample sizes were 400 fish per period,
and crews worked quickly to achieve sample goals before their sampling activities impeded fish
processing crews.

The age and genetic data collected from the District 1 subsistence harvest samples were used to
estimate age and stock composition for that harvest. ADF&G crews traveled to subsistence
fishing camps and sampled all fish available from a variety of mesh sizes fished. Most of the
District 1 subsistence harvest occurred during early-to-mid June, and preceded the commercial
fishery.

The subsistence harvest in Districts 2 and 3 were not sampled. District 2 subsistence age and
stock composition estimates were based on pooled samples collected from the District 1
subsistence harvest and the District 2 commercial harvest, periods 1 and 2.

District 3 subsistence age composition estimates were based on pooled samples collected from
Pilot Station Sonar test fish from mesh sizes >5-inch and the Marshall test fishery. District 3
stock composition estimates were based on samples collected from the District 1 subsistence
harvest and the District 2 commercial harvest, periods 1 and 2.

In District 4, the City of Kaltag operated a project to collect age and genetic data from Chinook
salmon harvested in the subsistence fishery in large-mesh gillnets fished near Kaltag. The Yukon
River Drainage Fishermen’s Association (YRDFA) employed technicians in Nulato, Galena,
Bishop Rock, and Ruby to collect age and genetic data from set gillnets and fish wheels. The



District 4 subsistence harvest age composition was estimated by combining these samples.
District 4 stock composition estimates were divided between mainstem and upper Koyukuk
River harvests. The upper Koyukuk River harvest was assigned to the Middle stock group by
genetic classification of the baseline samples collected from this area (South Fork Koyukuk
River and Henshaw Creek; Templin et al. 2005; Smith et al. 2005). Mainstem stock composition
estimates were from genetic samples collected in Kaltag, Nulato, Galena, Bishop Rock, and
Ruby.

All 3 commercial periods in District 5 were sampled by ADF&G crews for age and genetic data.
Samples were not collected from the District 5 subsistence harvest; therefore, District 5
commercial sample data were substituted. Stock composition estimates were separated by
location: harvests downstream of Fort Yukon, harvests from Chandalar and Black rivers, and
harvests upstream of and including Fort Yukon. The Chandalar River and Black River
subsistence harvest was assigned to the Middle stock group because these fish are bound for
spawning grounds in Alaska. Harvests upstream of and including Fort Yukon were assigned to
the Upper stock group assuming these fish are bound for Canada. Subsistence stock composition
estimates from below Fort Yukon were estimated from samples collected in the District 5
commercial harvest.

District 6 stock composition was assigned to the Middle stock group based on geographic
location. ADF&G crews sampled Chinook salmon for age data from all 4 commercial periods in
District 6. Age composition estimates for the commercial and subsistence harvests were
estimated from samples collected in the District 6 commercial harvest. Sport fish harvests in
Alaska were assigned to the Middle stock with age composition based on escapement samples
from the Chena and Salcha rivers. Tributaries in the Tanana River drainage, specifically the
Chena and Salcha rivers, support most of the sport fishery harvest in Alaska.

All harvests occurring in Canada were assigned to the Upper stock group. The upriver adjusted
harvest from fish wheel samples was used to estimate age composition of Canadian commercial,
domestic, sport, and Aboriginal harvests. Samples from the Canadian gillnet test fishery were
used to estimate age composition from that harvest.

MINOR AGE CLASSES

Harvest of the less frequent age classes, age-1.1, -1.2, -2.2, -2.3, -1.5, -2.4, -1.6, and -2.5, were
apportioned to stock group based on escapement age composition ratios, specific harvest age
composition, and stock composition of analogous age classes (Schneiderhan 1997). McBride and
Marshall (1983) developed assumptions whereby the stock composition from major age classes,
typically age-1.3 and age-1.4 fish, were used to estimate stock composition of minor age classes,
i.e. all others. Staff collected age composition data used in analysis for the Lower stock group from
the Andreafsky, Anvik, Gisasa, and Tozitna rivers. Middle stock group age composition data were
collected from the Chena and Salcha rivers, and Henshaw Creek. DFO provided age composition
data from fish wheels located just up river from the U.S./Canada border used for the Upper stock
group. Age composition estimates from multiple projects within each stock group were weighted by
abundance information, when available. Age composition data from fish wheels in Canada were
collected, however, no corresponding abundance information was available to pair with them, and
these data were pooled into a single sample. The estimated age composition of the Upper stock
group observed in fish wheel catches was not used directly. Fish wheels preferentially harvest
younger fish; therefore, the age composition of fish wheel catches does not represent the true age of



the Canadian border passage. In 1996, a comparative analysis of historical Canadian age
information from fish wheels, commercial gillnets, and spawning ground escapements was
conducted (Jeff Bromaghin, ADF&G, Commercial Fisheries Division, Anchorage, unpublished
memorandum). Selectivity coefficients from this analysis were applied to the observed fish wheel
catch age composition, and the resulting age composition (termed “upriver adjusted”) is a more
accurate estimate for the Canadian border passage age composition.

RESULTS
AGE COMPOSITION

The weighted age composition proportion for the Lower stock group was predominantly age-1.3
(0.569) followed by age-1.4 fish (0.217; Table 2). Weighted age composition for the Middle
stock group was also mostly age-1.3 (0.454) followed by age-1.4 fish (0.422; Table 2). Weighted
age composition from the Lower stock was younger than the Middle stock; the age-1.2
proportion in the Lower stock was more than twice that of the Middle stock.

The combined Sheep Rock and White Rock fish wheel sample size from the Canadian tagging
project at the border was 996 fish. The adjusted Canada border passage escapement age
composition proportion was age-1.4 (0.627) followed by age-1.3 fish (0.314; Table 2).

Yukon River Chinook salmon commercial, subsistence, and test fishery age compositions are
reported in Table 3. Overall, age-1.3 Chinook salmon was the most abundant age class from
sampling locations in Alaska and Canada. Age-1.4 fish were more abundant in some locations
where larger mesh nets were used. For example, age-1.4 fish proportions were the greatest in
samples from the District 1 commercial and subsistence harvests, the Marshall test fishery, and
the District 4 subsistence harvest; most of these samples were from large mesh gear (Table 3).

GENETIC ANALYSIS FOR MAJOR AGE CLASSES

In 2005, commercial fishing occurred in Districts 1, 2, 5, and 6 of the Alaskan portion of the
Yukon River drainage (Figure 1). Technicians collected mixed stock scale and genetic samples
from the commercial harvest in Districts 1, 2, and 5, and from the subsistence harvest in Districts
1 and 4 (Table 4). Genetic stock composition for age-1.3 and age-1.4 fish were directly estimated
from these samples (Tables 5-7 and Figures 3-5).

A total of 1,263 samples were analyzed for stock identification by major age class from the 4
fishing periods in the District 1 commercial harvest: 562 were age-1.3 and 701 were age-1.4 fish
(Table 5). The Lower stock proportion estimates from the District 1 commercial harvest were the
highest in period 3 for age-1.3 fish (0.712) and in period 4 for age-1.4 fish (0.382; Table 5;
Figure 3). The proportion of Lower stock fish were more abundant than the Middle and Upper
stocks for periods 1 through 3 for age-1.3 fish and were the second highest proportion estimate in
all periods for age-1.4 fish.

The Middle stock proportion estimates from the District 1 commercial harvest were the smallest
stock estimate in all periods for both age-1.3 (range 0.060-0.138) and age-1.4 fish (range 0.058—
0.133; Table 5; Figure 3).

The Upper stock proportion estimates in the District 1 commercial harvest were greater in all
periods for age-1.4 fish (range 0.515-0.697) and in period 4 for age-1.3 fish (0.496; Table 5;



Figure 3). The Upper stock proportion estimate was the second largest age-1.3 proportion in the
other District 1 periods.

A total of 1,014 samples were analyzed for stock identification by major age class from the 3
fishing periods in the District 2 commercial harvest: 545 were age-1.3 and 469 were age-1.4 fish
(Table 6). Lower stock proportion estimates from the District 2 commercial harvest were the
greatest in all fishing periods for age-1.3 fish (range 0.509-0.750) and were the second highest
estimate in 2 of 3 periods for age-1.4 fish (Table 6; Figure 4). Lower stock proportion estimates
were highest in period 1 for both age groups.

The Middle stock proportion estimates from the District 2 commercial harvest were the smallest
stock proportion estimates in all periods for age-1.3 fish (range 0.113-0.204) and for 2 of 3
periods for age-1.4 fish (range 0.096-0.194; Table 6; Figure 4). Middle stock proportion
estimates were highest in period 2 for both age groups.

The Upper stock proportion estimates in the District 2 commercial harvest predominated all
fishing periods for age-1.4 fish (range 0.430-0.662) and were the second highest proportion
estimate in all periods for age-1.3 fish (Table 6; Figure 4). The Upper stock proportion estimates
were highest in period 2 for both age groups.

A total of 301 samples were analyzed for stock identification by major age class in the District 5
commercial harvest (Table 7). The Upper stock comprised 0.683 and 0.840 of the samples for
age-1.3 and age-1.4 fish, respectively (Table 7; Figure 5).

A total of 259 samples were analyzed for stock identification by major age class in the District 1
subsistence harvest (Table 7). The Upper stock proportion comprised the largest component,
0.537 and 0.771, for age-1.3 and age-1.4 fish, respectively (Table 7; Figure 5). The Middle stock
was the next highest proportion and comprised 0.336 and 0.179, for age-1.3 and -1.4 fish,
respectively (Table 7; Figure 5).

A total of 771 samples from the District 4 subsistence harvest were subdivided based upon the
nearest village and fishing location. A total of 365 samples were analyzed from the villages of
Kaltag and Nulato where age-1.4 fish were predominately Upper stock (0.665) and age-1.3 fish
were predominately Middle stock (0.541, Table 7; Figure 5). A total of 157 samples were
analyzed from Bishop Rock and Galena where the Upper stock comprised the largest proportion,
0.532 and 0.703, for age-1.3 and age-1.4 fish, respectively (Table 7; Figure 5). A total of 301
samples were analyzed from the village of Ruby where the Middle stock proportion
predominated the age-1.3 (0.848) and age-1.4 fish (0.724; Table 7; Figure 5).

STOCK COMPOSITION BY HARVEST

The 16,929 Chinook salmon harvested in the District 1 commercial fishery were composed of
7,068 (0.418) Lower, 1,525 (0.090) Middle, and 8,335 (0.492) Upper stock fish (Table 8).
Age-1.4 fish comprised 8,729 (0.516) of the harvest. The Upper stock proportions were greatest
in all District 1 commercial harvest periods except in period 3, where the Lower stock
predominated (Table 8; Figure 6). The Middle stock proportion was the smallest in all periods
(range 0.074-0.108). The largest harvests were in period 1 (5,007) and period 2 (7,645) and these
comprised 0.747 of the total harvest (Table 8).

The 13,413 Chinook salmon harvested in the District 2 commercial fishery were composed of
6,381 (0.476) Lower, 2,198 (0.164) Middle, and 4,833 (0.360) Upper stock fish (Table 9;
Figure 7). Age-1.3 fish comprised 6,687 (0.499) of the harvest. The Lower stock proportions
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were greatest in all District 2 commercial harvest periods except in period 2 where the Upper
stock was more abundant (Table 9; Figure 7). The Middle stock group proportion was highest in
period 2 (Table 9).

The 1,469 Chinook salmon harvested in the District 5 commercial fishery were composed of
12 (0.008) Lower, 458 (0.312) Middle, and 999 (0.680) Upper stock fish (Tables 10 and 11,
Figure 8). Age-1.3 fish comprised 685 (0.466) and age-1.4 fish were 585 (0.398) of the harvest.

The 5,058 Chinook salmon harvested in the District 1 subsistence fishery were composed of 512
(0.101) Lower, 1,496 (0.296) Middle, and 3,050 (0.603) Upper stock fish (Tables 10 and 11;
Figure 8). Age-1.3 fish comprised 2,039 (0.403) and age-1.4 fish were 2,334 (0.462) of the
harvest.

The 9,156 Chinook salmon harvested in the District 2 subsistence fishery were composed of
3,163 (0.345) Lower, 1,873 (0.205) Middle, and 4,120 (0.450) Upper stock fish (Tables 10
and 11; Figure 8). Age-1.3 fish comprised 4,286 (0.468) and age-1.4 fish were 4,163 (0.455) of
the harvest.

The 5,131 Chinook salmon harvested in the District 3 subsistence fishery were composed of
1,845 (0.360) Lower, 1,056 (0.206) Middle, and 2,231 (0.435) Upper stock fish (Tables 10
and 11; Figure 8). Age-1.3 fish comprised 2,673 (0.521) and age-1.4 fish were 2,036 (0.397) of
the harvest.

The 13,964 Chinook salmon harvested in the District 4 subsistence fishery were composed of
837 (0.060) Lower, 5,909 (0.423) Middle, and 7,218 (0.517) Upper stock fish (Tables 10 and 11;
Figure 8). Age-1.3 fish comprised 5,452 (0.390) and age-1.4 fish were 7,407 (0.530) of the
harvest. The upper Koyukuk River subsistence harvest of 311 fish was assigned to the Middle
stock and included as part of the District 4 harvest.

The 16,923 Chinook salmon harvested in the District 5 subsistence fishery were composed of
75 (0.004) Lower, 2,985 (0.176) Middle, and 13,863 (0.819) Upper stock fish (Tables 10 and 11;
Figure 8). Age-1.2 fish comprised 1,970 (0.116), age-1.3 fish were 7,891 (0.466), and age-1.4
fish were 6,739 (0.398) of the harvest. The District 5 subsistence harvest in the mainstem below
Fort Yukon was estimated from the District 5 commercial harvest, the Chandalar and Black
rivers harvest of 112 Chinook salmon was assigned to the Middle stock, and the Fort Yukon and
upstream harvest of 7,591 fish was assigned to the Upper stock.

The District 6 harvest of 3,107 Chinook salmon was assigned to the Middle stock (Tables 10
and 11; Figure 8). The District 6 harvest was composed of 453 commercial, 2,169 subsistence,
and 485 sport fish. Age-1.2 fish comprised 732 (0.236), age-1.3 fish were 1,058 (0.340), and
age-1.4 fish were 1,257 (0.404) of the harvest (Tables 10 and 11).

The Canadian harvest of 11,074 Chinook salmon was assigned to the Upper stock group. The
Canadian harvest comprised 4,066 (0.367) commercial, 6,770 (0.611) Aboriginal (includes
Porcupine River harvest near Old Crow), 65 (0.006) domestic, and 173 (0.016) sport harvested
fish (Tables 10 and 11). Age-1.3 fish comprised 3,479 (0.430) and age-1.4 fish were 6,945
(0.481) of the harvest.

TOTAL HARVEST

In 2005, the Chinook salmon total combined harvest for Alaska and Canada was 96,223 fish
(Tables 10 and 12). In Alaska, 7 commercial fishing periods in the lower river (Districts 1 and 2)



harvested 30,342 (0.315) fish and 7 commercial fishing periods in the upper river (Districts 5 and
6) harvested 1,922 (0.020) fish (Tables 10 and 11). The Alaska subsistence harvest accounted for
52,401 (0.545) fish and Alaska sport harvest was 485 (0.005) fish.

A total of 46,882 Chinook salmon, age-1.3 and age-1.4, were directly classified to stock group
based on genetic samples collected in each harvest and applied to that harvest. These included, in
whole or part, commercial harvest in Districts 1, 2, and 5; and subsistence harvests in District 1 and
4. A total of 27,146 Chinook salmon were indirectly classified to stock group based on genetic
samples collected in another fishery or estimated from major age classes. These included
subsistence harvests in Districts 2, 3, and part of District 5; all other minor age groups were
estimated from the major age classes. A total of 22,195 Chinook salmon were assigned to stock
group based on geographic location. These included the District 6 harvest, the Canadian harvest,
and part of the subsistence harvest in Districts 4 and 5.

The Upper stock was the largest estimated component of the total harvest, contributing 55,724
fish, or 0.579 of the harvest (Tables 12 and 13). Upper stock harvest by country was 44,650
(0.464) by the U.S. and 11,074 (0.115) by Canada. The Upper stock predominated in all mixed
stock fisheries except for the District 2 commercial harvest (Table 10). The 2005 Upper stock
harvest, in numbers of fish, was 16% more than the 5-year average (2000-2004) and 20% less
than the 10-year average (1995-2004) harvests (Table 12).

The Middle stock was second in total harvest abundance with an estimated 20,607 fish (0.214,
Tables 12 and 13). The largest Middle stock harvest was from the District 4 subsistence harvest
(Figure 10). The 2005 harvest estimated from the Middle stock, in numbers of fish, was 2% less
than the 5-year average (2000-2004), and 8% less than the 10-year average (1995-2004;
Table 12).

The Lower stock was the least abundant stock group in the 2005 total harvest, contributing an
estimated 19,893 fish (0.207; Tables 12 and 13). The majority of the Lower stock harvest was
attributed to the District 1 and 2 commercial harvests (Figure 10). The 2005 harvest estimated
from the Lower stock, in numbers of fish, was 27% more than the 5-year average (2000-2004)
and 31% less than the 10-year average (1995-2004; Table 12). In recent years, Lower stock
proportions have the greatest variability among stock groups, ranging from 0.339 (2000) to 0.068
(2003; Table 13).

DISCUSSION

Attainment of sample size objectives presented in the annual sampling plan is a reasonable
measure of operational success. In 2005, samples for aging were judged adequate from
escapement sampling locations and commercial and subsistence harvest sampling. Additionally,
the Yukon River Drainage Fisheries Association collected samples from subsistence harvests in
District 4 which provided comparison by gear and subdistrict.

The sample size objective of 400 Chinook salmon from each commercial harvest period was
expected to provide adequate numbers of age-1.3 and age-1.4 fish for genetic analysis.
Recommended sample goals were at least 190 aged fish by age group. The desired accuracy and
precision objectives were a 90% confidence interval with a width of approximately 0.10. In
2005, age-1.3 fish were present in above average proportions and consequently, sample sizes
were larger than expected for this age; age-1.4 fish typically are more abundant in the lower river
commercial harvests (Hayes and Clark 2006).



The District 5 harvest stock composition in the historical Chinook salmon origins reports from
1981 through 2003, using scale pattern analysis methods, were assigned to the Upper stock group
under the assumption that most of the fish harvested in District 5 were bound for Canada. Recent
radio-telemetry studies have shown substantial numbers of Chinook salmon return to Alaskan
tributaries flowing into the mainstem Yukon River in District 5 (Eiler et al. 2004). This area
includes the Yukon mainstem from the confluence with the Tanana River (rkm 1198) to the
Canadian border (rkm 1952) and the entire Porcupine River drainage. Contributions from these
stocks, considered part of the Middle stock group in this report, are identified on a finer scale as
‘Upper U.S. Yukon’ by Templin et al. (2006c) and are represented in the baseline samples by
only 2 tributaries: Chandalar River and Beaver Creek. Additional baseline collections from
Alaskan tributaries in this area, and increased sampling of District 5 harvests will further define
stock group boundaries.

Beginning in 2004, the District 5 commercial and subsistence harvests were apportioned as a
mixed stock (DuBois et al. In prep). In 2005, the District 5 commercial harvest samples collected
from the lower portion of the district had negligible (< 0.01) Lower stock proportion estimates
for both ages and substantial Middle and Upper stock proportion estimates for both ages
(Tables 7, 10, and 11). The 2005 age-1.4 Middle stock proportion estimate was similar to the
2004 estimate; however, the 2005 age-1.3 proportion estimate was nearly twice the 2004
proportion for the District 5 commercial harvest. Templin et al. (2006c) attributes the District 5
Middle stock estimate to the Upper U.S. Yukon in 2005. This suggests that higher proportions of
younger fish (age-1.3) were bound for Upper U.S. Yukon spawning locations in 2005 compared
to 2004.

The village of Ruby (rkm 935) is located along the south bank of the Yukon River approximately
180 km downstream from the Tanana River confluence. Most of the Ruby samples were from
south bank fish wheels and were dominated by the Middle stock (Table 7; Figure 5). Templin et
al. (In prep) shows the majority of these Middle stock samples were attributed to the Tanana
River. This finding supports the assumption held by fishery managers that the Tanana River fish
are south bank-oriented near the village of Ruby.
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Table 1.—Chinook salmon baseline collections from the Yukon River drainage
organized hierarchically into reporting groups for mixed stock analysis.

Reporting Group

Country Stock Fine scale Location Sample
United States
Lower
Lower Yukon
Anvik River 94
Andreafsky River 208
Tozitna River 190
Gisasa River 188
Middle
Upper U.S. Yukon
Beaver Creek 100
Chandalar River 113
Henshaw Creek 147
Tanana River
Chena River 189
Salcha River 133
Canada
Upper
Border
Chandindu River 567
Stewart
Mayo River 194
Stewart River 112
Pelly
Blind Creek 161
Pelly River 130
Carmacks
Little Salmon River 100
Big Salmon River 117
Tatchun Creek 366
Takhini
Takhini River 167
Whitehorse Hatchery 241
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Table 2.—Yukon River Chinook salmon escapement age composition by tributary and weighted age
composition by geographic area, 2005.

Age Group (Proportion)

Location 11 1.2 1.3 2.2 1.4 2.3 1.5 2.4 1.6 2.5 Total
E.F. Andreafsky R. 0.000 0.150 0.643 0.000 0.202 0.000 0.004 0.000 0.000 0.000 1.000
Anvik River 0.000 0.088 0.612 0.000 0.273 0.004 0.022 0.000 0.000 0.000 1.000
Gisasa River 0.000 0.285 0.553 0.000 0.156 0.002 0.004 0.000 0.000 0.000 1.000
Tozitna River 0.001 0.290 0.431 0.000 0.271 0.007 0.000 0.000 0.000 0.000 1.000

Lower River Weighted 0.000 0.203 0.569 0.000 0.217 0.003 0.008 0.000 0.000 0.000 1.000

Chena River 0.000 0.065 0.499 0.000 0.392 0.002 0.027 0.014 0.000 0.000 1.000
Salcha River 0.000 0.093 0.415 0.000 0.462 0.000 0.028 0.002 0.000 0.000 1.000
Henshaw Creek 0.000 0.279 0.493 0.000 0.228 0.000 0.000 0.000 0.000 0.000 1.000

Middle River Weighted 0.000 0.090 0.454 0.000 0.422 0.001 0.026 0.007 0.000 0.000 1.000

Upper River Combined
(unadjusted) 0.004 0.195 0.472 0.001 0.310 0.006 0.011 0.000 0.000 0.000 1.000

Upper River Combined
(adjusted)® 0.001 0.009 0.314 0001 0.627 0.012 0.036 0.000 0.000 0.000 1.000

% Adjusted age composition after gear-selectivity coefficients were applied to the combined Sheep Rock and
White Rock fish wheel age composition to obtain a more accurate estimate of the border passage escapement
age composition.

15



Table 3.-Yukon River Chinook salmon commercial, subsistence, and test fish age composition by
location, gear type, and sample size, 2005.

Age Group (Proportion)

Sample

Location Gear? Size 1.1 1.2 1.3 2.2 14 23 15 24 16 25 Total
District 1

. UGN 1,410 0.000 0.017 0.424 0.000 0.516 0.002 0.042 0.000 0.000 0.000 1.000
Commercial
DIStr.ICt ! SGN 325 0.000 0.111 0.403 0.000 0.462 0.003 0.022 0.000 0.000 0.000 1.000
Subsistence DGN
District 2

. UGN 1,184 0.000 0.029 0.498 0.000 0.453 0.001 0.016 0.001 0.000 0.000 1.000
Commercial
Pilot Station

. >5"VMG 593 0.000 0.096 0.587 0.000 0.304 0.000 0.013 0.000 0.000 0.000 1.000
Sonar Test Fish
Marshall Test
Fi;:S ATESt 825"DGN 420 0.000 0.024 0.455 0.000 0.490 0.000 0.031 0.000 0.000 0.000 1.000
Eagle Sonar Test

Fish >5"VMG 139 0.000 0.072 0.497 0.000 0.381 0.007 0.029 0.014 0.000 0.000 1.000

District 4

. GN/FW 899 0.000 0.047 0.427 0.000 0.487 0.001 0.032 0.004 0.000 0.001 1.000
Subsistence

District 5 SGN/FW 441 0.000 0.116 0.466 0.000 0.398 0.009 0.004 0.006 0.000 0.000 1.000
Commercial
District 6

. FW 226 0.000 0.043 0.535 0.000 0.407 0.002 0.012 0.000 0.000 0.000 1.000
Commercial
Chena River

. Carcass 1155 0.000 0.080 0.455 0.000 0.429 0.001 0.028 0.008 0.000 0.000 1.000
Salcha River

Canada Test Fish 6.75"GN 112 0.000 0.131 0.531 0.000 0.297 0.014 0.021 0.007 0.000 0.000 1.000

Canada Test Fish FW 996 0.004 0.195 0.472 0.001 0.310 0.006 0.011 0.000 0.000 0.000 1.000

& UGN is unrestricted mesh gillnet, SGN is set gillnet, DGN is drift gillnet, VMG is variable mesh gillnet, GN is gillnet, and
FW is fish wheel.
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Table 4.-Chinook salmon genetic collections from selected commercial and
subsistence fishery harvests in the Yukon River drainage, 2005.

Sample size

Harvest District Period Date Location Collected Analyzed
Commercial

1 1  June 24-25 Emmonak 400 380

2 June 27-28 Emmonak 400 380

3  June 30-July 1 Emmonak 400 380

4  July 5-6 Emmonak 260 260

2 1 June 23-24 Saint Mary's 400 380

2 June 26 Saint Mary's 400 380

3 July2 Saint Mary's 400 380

5 Rampart 400 380

Total Commercial 3,060 2,920
Subsistence

1 June 1-18 Emmonak 339 339

4 June 21- July 4  Kaltag / Nulato 449 444

June 23- July 7 Bishop Rock 190 188

June 20- July 5 Ruby 299 295

Total Subistence 1,277 1,266

Grand Total 4,337 4,186
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Table 5.—Genetic stock composition proportion estimates, by age and period, from Yukon River
District 1 commercial harvest samples, 2005.

Age-1.3 Age-1.4

Stock  Sample Sample
Strata Group Size Est. 90% CI Size Est. 90% CI
Period 1 Lower 153 0.501 (0.416-0.566) 194 0.224 (0.184-0.300)
June 24-25 Middle 0.138 (0.082-0.201) 0.080 (0.045-0.136)

Upper 0.361 (0.298-0.443) 0.697 (0.604-0.735)
Period 2 Lower 161 0.671 (0.584-0.725) 187 0.261 (0.210-0.336)
June 27-28 Middle 0.093 (0.049-0.141) 0.058 (0.027-0.104)

Upper 0.236 (0.187-0.313) 0.681 (0.601-0.729)
Period 3 Lower 163 0.712 (0.634-0.771) 180 0.257 (0.205-0.331)
June 30-July1  Middle 0.074 (0.036-0.132) 0.133 (0.075-0.186)

Upper 0.208 (0.152-0.271) 0.610 (0.531-0.674)
Period 4 Lower 85  0.445 (0.346-0.542) 140 0.382 (0.314-0.476)
July 5-6 Middle 0.060 (0.024-0.135) 0.103 (0.052-0.166)

Upper 0.496 (0.380-0.580) 0.515 (0.424-0.583)

Note: All commercial fishing periods in District 1 allowed unrestricted mesh sizes.
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Table 6.—Genetic stock composition proportion estimates, by age and period, from Yukon River
District 2 commercial harvest samples, 2005.

Age-1.3 Age-1.4

Stock  Sample Sample
Strata Group Size Est. 90% CI Size Est. 90% CI
Period 1 Lower 184 0.750 (0.663-0.796) 125 0.393 (0.334-0.508)
June 23-24 Middle 0.115 (0.072-0.178) 0.177 (0.096-0.231)

Upper 0.135 (0.095-0.201) 0.430 (0.329-0.505)
Period 2 Lower 183 0.509 (0.445-0.590) 170 0.144 (0.116-0.228)
June 26 Middle 0.204 (0.140-0.261) 0.194 (0.121-0.244)

Upper 0.287 (0.219-0.351) 0.662 (0.579-0.716)
Period 3 Lower 178 0.625 (0.546-0.682) 174 0.335 (0.288-0.431)
July 2 Middle 0.118 (0.071-0.179) 0.096 (0.054-0.150)

Upper 0.257 (0.198-0.327) 0.570 (0.473-0.617)

Note: All commercial fishing periods in District 2 allowed unrestricted mesh sizes.
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Table 7.—Genetic stock composition proportion estimates, by age, from Yukon River Districts
1 and 4 subsistence harvest samples and District 5 commercial harvest samples, 2005.

Age-1.3 Age-1.4

Stock  Sample Sample
Strata Group Size Est. 90% CI Size Est. 90% ClI
District 1 Lower 119 0.119 (0.094-0.234) 140 0.050 (0.030-0.126)
Subsistence Middle 0.336 (0.230-0.389) 0.179 (0.105-0.229)

Upper 0.537 (0.440-0.611) 0.771 (0.686-0.830)
District 4°  Lower 150 0.046 (0.030-0.123) 215 0.032 (0.023-0.096)
Subsistence Middle 0.541 (0.421-0.581) 0.304 (0.225-0.340)
Ktg/Nul Upper 0.413 (0.352-0.495) 0.665 (0.599-0.720)
District4”  Lower 55  0.075 (0.029-0.215) 102 0.090 (0.052-0.180)
Subsistence Middle 0.393 (0.232-0.481) 0.208 (0.124-0.286)
Br/Gal Upper 0.532 (0.402-0.647) 0.703 (0.601-0.766)
District 4°  Lower 149 0.142 (0.120-0.274) 90 0.250 (0.174-0.403)
Subsistence Middle 0.848 (0.696-0.851) 0.724 (0.531-0.777)
Ruby Upper 0.010 (0.000-0.064) 0.025 (0.010-0.115)
District 5 Lower 147 0.008 (0.000-0.051) 154 0.000 (0.000-0.058)
Commercial Middle 0.308 (0.211-0.363) 0.154 (0.062-0.182)

Upper 0.683 (0.615-0.772) 0.840 (0.787-0.909)

& Samples were collected from Kaltag and Nulato, in Subdistrict 4-A.
®  Samples were collected from Bishop Rock, and Galena in Subdistricts 4-B and 4-C.
¢ Samples were collected from Ruby in Subdistrict 4-C.
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Table 8.-Yukon River Chinook salmon District 1 commercial harvest by age group, stock group,
and period, 2005.

Stock Age Group
Strata Group 11 12 13 22 14 23 15 24 16 25 Tota
Period 1 Lower 0 75 1,033 0 604 0 25 0 0 0 1,736
June 24-25 Middle 0 11 285 0 214 0 15 0 0 0 525
Alaska 0 86 1,318 0 818 0 40 0 0 0 2,262
Upper 0 5 744 0 1,880 0 116 0 0 0 2,745
Total 0 91 2,062 0 2,698 0 156 0 0 0 5,007
Period 2 Lower 0 92 2,229 0 1,007 4 66 0 0 0 3,398
June 27-28 Middle 0 7 310 0 222 0 24 0 0 0 563
Alaska 0 99 2,539 0 1,229 4 90 0 0 0 3,961
Upper 0 3 784 0 2,624 16 257 0 0 0 3,684
Total 0 102 3,323 0 3,853 20 347 0 0 0 7,645
Period 3 Lower 0 61 930 0 368 2 20 0 0 0 1,381
June 30- Middle 0 4 97 0 190 0 18 7 0 0 316
July 1 Alaska 0 65 1,027 0 558 2 38 7 0 0 1,696
Upper 0 1 272 0 874 5 73 0 0 0 1,225
Total 0 66 1,299 0 1432 7 111 7 0 0 2922
Period 4 Lower 0 18 158 0 224 0 24 0 0 0 424
July 5-6 Middle 0 1 21 0 60 0 11 0 0 0 93
Alaska 0 19 179 0 284 0 35 0 0 0 517
Upper 0 2 176 0 302 0 48 0 0 0 528
Total 0 21 355 0 586 0 83 0 0 0 1,045
All Periods Lower 0 251 4431 0 2244 6 137 0 0 0 7,068
Combined® Middle 0 24 726 0 699 0 68 7 0 0 1,525
Alaska 0 275 5,157 0 2943 6 206 7 0 0 8,593
Upper 0 11 2,013 0 5,786 21 504 0 0 0 8,335
Total 0 285 7,170 0 8,729 27 710 7 0 0 16,929

Note: All District 1 Chinook salmon commercial fishing periods permitted unrestricted mesh sizes.
 Includes 310 fish harvested in the Lower Yukon Test Fishery and sold.
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Table 9.-Yukon River Chinook salmon District 2 commercial harvest by age group, stock group,

and period, 2005.

Stock Age Group
Strata Group 1 1.2 1.3 .2 1.4 2.3 15 24 .6 .5 Total
Period 1 Lower 0 192 2451 0 1,110 6 24 0 0 0 3,783
June 23-24 Middle 0 16 374 0 502 0 18 16 0 0 926
Alaska 0 208 2,825 0 1,612 7 42 16 0 0 4,710
Upper 0 3 442 0 1216 9 39 0 0 0 1,710
Total 0 211 3,268 0 2,828 16 81 16 0 0 6,420
Period 2 Lower 0 44 1,225 0 325 0 6 0 0 0 1,601
June 26 Middle 0 86 491 0 438 0 18 0 0 0 1,035
Alaska 0 131 1,716 0 763 0 25 0 0 0 2,635
Upper 0 18 690 0 1,494 0 49 0 0 0 2,252
Total 0 149 2406 0 2257 0 74 0 0 0 4,887
Period 3 Lower 0 28 633 0 334 0 3 0 0 0 998
July 2 Middle 0 3 119 0 95 0 20 0 0 0 237
Alaska 0 31 752 0 429 0 22 0 0 0 1,235
Upper 0 1 261 0 568 0 42 0 0 0 871
Total 0 32 1,013 0 997 0 64 0 0 0 2,106
All Periods Lower 0 264 4,309 0 1,769 6 33 0 0 0 6,381
Combined Middle 0 106 985 0 1,036 0 56 16 0 0 2,198
Alaska 0 370 5294 0 2,804 7 89 16 0 0 8,580
Upper 0 22 1,393 0 3,278 9 130 0 0 0 4,833
Total 0 392 6,687 0 6,083 16 219 16 0 0 13,413

Note: All District 2 Chinook salmon commercial fishing periods permitted unrestricted mesh sizes.
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Table 10.—Yukon River Chinook salmon total harvest by age group, stock group, and fishery, 2005.

Stock Age Group
District Fishery"  Group .1 1.2 1.3 2.2 1.4 2.3 1.5 24 16 2.5 Total
1 Commercial  Lower 0 251 4,431 0 2,244 6 137 0o 0 O 7,068
Middle 0 24 726 0 699 0 68 7 0 0 1,525
Alaska 0 275 5,157 0 2,943 6 206 7 0 0 8,593
Upper 0 11 2,013 0 5,786 21 504 0O 0 O 8,335
Total 0 285 7,170 0 8,729 27 710 7 0 0 16929
Subsistence Lower 0 148 244 0 117 1 2 0O 0 0 512
Middle 0 382 691 0 417 3 4 0O 0 O 1,496
Alaska 0 529 935 0 534 4 6 0 0 O 2,008
Upper 0 31 1,104 0 1,800 12 103 0 0 O 3,050
Total 0 560 2,039 0 2,334 16 109 0O 0 O 5,058
2 Commercial  Lower 0 264 4309 0 1,769 6 33 0o 0 O 6,381
Middle 0 106 985 0 1,036 0 56 16 0 0 2,198
Alaska 0 370 5294 0 2,804 7 89 16 0 0 8,580
Upper 0 22 1,393 0 3278 9 130 0 0 0 4,833
Total 0 392 6,687 0 6,083 16 219 16 0 0 13413
Subsistence’”  Lower 0 362 1,970 0 814 6 11 o 0 O 3,163
Middle 0 158 939 0 764 6 6 0O 0 O 1,873
Alaska 0 520 2910 0 1,578 11 17 0O 0 0 5,036
Upper 0 12 1,377 0 2,585 6 133 761 0 O 4,120
Total 0 531 4286 0 4,163 17 150 8 0 0 9,156
3 Subsistence®  Lower 0 210 1,229 0 3908 0 8 0O 0 0 1,845
Middle 0 92 586 0 373 0 5 0O 0 O 1,056
Alaska 0 301 1,814 0 772 0 13 0 0 O 2,900
Upper 0 7 859 0 1,264 0 101 0 0 O 2,231
Total 0 308 2,673 0 2,036 0 114 0 0 O 5,131
4 Subsistence’  Lower 0 59 343 0 423 0 13 0 0 O 837
Middle 0 450 3,040 O 2,364 0 53 2 0 0 5,909
Alaska 0 509 3,383 0 2,787 0 66 2 0 0 6,746
Upper 0 10 2,069 0 4,620 14 426 65 0 14 7,218
Total 0 519 5,452 0 7,407 14 492 66 0 14 13,964
5 Commercial  Lower 0 4 6 0 0o 2 0 0O 0 0 12
Middle 0 150 211 0 91 6 0 0O 0 O 458
Alaska 0 154 217 0 91 8 0 0 0 O 470
Upper 0 17 468 0 494 5 6 9 0 0 999
Total 0 171 685 0 585 13 6 9 0 0 1,469
Subsistence®  Lower 0 28 36 0 0 11 0 0O 0 0 75
Middle 0 953 1,377 0 613 40 2 1 0 O 2,985
Alaska 0 981 1,413 0 613 50 2 1 0 0 3,060
Upper 0 989 6,478 0 6,126 99 68 103 0 0 13,863
Total 0 1,970 7,891 0 6,739 150 69 104 0 0 16,923
6' Commercial Middle 0 20 242 0 184 1 6 0o 0 O 453
Subsistence Middle 3 674 595 0 865 0 33 0 0 O 2,169
Sport Fish Middle 0 39 221 0 208 0 13 4 0 0 485
Total 3 732 1,058 0 1,257 1 52 4 0 0 3,107

-continued-
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Table 10.—Page 2 of 2.

Stock Age Group
District Fishery Group 1.1 1.2 13 2.2 14 23 15 24 16 25 Tota
Canada’ Commercial  Upper 3 38 1278 4 2550 49 144 0O 0 0 4,066
Aboriginal Upper 5 64 2,127 7 4,246 82 240 0 0 0 6,770
Domestic Upper 0 1 20 O 41 1 2 0O 0 O 65
Sport Fish Upper 0 2 54 0 108 2 6 0O 0 O 173
Total 8 104 3,479 11 6,945 134 393 0O 0 0 11,074
Total Lower 0 1325 12568 0 5,764 31 204 0 0 0 19,893
Harvest Middle 3 3046 9612 0 7614 57 246 29 0 0 20,607
Alaska 3 4371 22,180 0 13,378 88 450 29 0 O 40,500
Upper 8 1,203 19,240 11 32,899 299 1,865 184 0 14 55,724
Total 11 5574 41,421 11 46,277 387 2,315 213 0 14 96,223

Age and stock composition estimates were based on samples collected in each respective fishery, unless otherwise noted;
District 1-5 subsistence harvests provided by Busher and Hamazaki 2007.

The District 2 subsistence age and stock composition estimates were based on samples collected from the District 1
subsistence harvest and the District 2 commercial harvest, peroids 1 and 2.

The District 3 subsistence age composition estimates were based on samples collected from the Marshall Test Fishery and
Pilot Station Sonar Test Fishery (>5-inch mesh). Stock composition estimates were based on samples collected from the
District 1 subsistence harvest and the District 2 commercial harvest, periods 1 and 2.

The District 4 subsistence age composition estimates were from samples collected in Kaltag, Nulato, Galena, Bishop Rock,
and Ruby. The District 4 stock composition estimates were divided between mainstem and upper Koyukuk River harvests.
The upper Koyukuk River harvest was assigned to the Middle stock group. Mainstem stock composition estimates were
divided based on sample location and nearest village. Kaltag and Nulato samples were used for estimating the harvest from
the villages of Anvik, Grayling, Kaltag, and Nulato. Bishop Rock and Galena samples were used for estimating the harvest
from the villages of Koyukuk and Galena. Ruby samples were used for estimating the harvest from Ruby.

The District 5 subsistence age composition estimates were from samples collected during the District 5 commercial harvest.
Stock composition estimates were separated by location: harvests downstream of Fort Yukon, harvests from Chandalar and
Black rivers, and harvests above and including Fort Yukon. Chandalar River and Black River subsistence harvests were
assigned to the Middle stock group. Harvests above and including Fort Yukon were assigned to the Upper stock group
because these fish are assumed bound for Canada. Stock composition estimates from below Fort Yukon were estimated from
samples collected in the District 5 commercial harvest.

The District 6 stock composition was assigned to the Middle stock group based on location. Age composition estimates for
the commercial and subsistence harvests were estimated from samples collected in the District 6 commercial harvest. The
sport fish harvest age composition was estimated from samples collected during carcass surveys along the Chena and Salcha
rivers.

Canadian commercial, Aboriginal, domestic, and sport fish age compositions were based on the upriver adjusted harvest from
fish wheels. The Porcupine River harvest near Old Crow was included under the Aboriginal harvest.
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Table 11.—Yukon River Chinook salmon total harvest proportions by age group, stock group, and
fishery, 2005.

Stock Age Group (Proportion)
District  Fishery” Group 1.1 12 13 22 14 23 15 24 1.6 2.5 Total
1 Commercial Lower 0.000 0.015 0.262 0.000 0.133 0.000 0.008 0.000 0.000 0.000 0.418
Middle 0.000 0.001 0.043 0.000 0.041 0.000 0.004 0.000 0.000 0.000 0.090
Alaska 0.000 0.016 0.305 0.000 0.174 0.000 0.012 0.000 0.000 0.000 0.508
Upper 0.000 0.001 0.119 0.000 0.342 0.001 0.030 0.000 0.000 0.000 0.492
Total 0.000 0.017 0.424 0.000 0.516 0.002 0.042 0.000 0.000 0.000 1.000
Subsistence  Lower 0.000 0.029 0.048 0.000 0.023 0.000 0.000 0.000 0.000 0.000 0.101
Middle 0.000 0.075 0.137 0.000 0.082 0.001 0.001 0.000 0.000 0.000 0.296
Alaska 0.000 0.105 0.185 0.000 0.106 0.001 0.001 0.000 0.000 0.000 0.397
Upper 0.000 0.006 0.218 0.000 0.356 0.002 0.020 0.000 0.000 0.000 0.603
Total 0.000 0.111 0.403 0.000 0.462 0.003 0.022 0.000 0.000 0.000 1.000
2 Commercial Lower 0.000 0.020 0.321 0.000 0.132 0.000 0.002 0.000 0.000 0.000 0.476
Middle 0.000 0.008 0.073 0.000 0.077 0.000 0.004 0.001 0.000 0.000 0.164
Alaska 0.000 0.028 0.395 0.000 0.209 0.000 0.007 0.001 0.000 0.000 0.640
Upper 0.000 0.002 0.104 0.000 0.244 0.001 0.010 0.000 0.000 0.000 0.360
Total 0.000 0.029 0.499 0.000 0.453 0.001 0.016 0.001 0.000 0.000 1.000
Subsistence” Lower 0.000 0.040 0.215 0.000 0.089 0.001 0.001 0.000 0.000 0.000 0.345
Middle 0.000 0.017 0.103 0.000 0.083 0.001 0.001 0.000 0.000 0.000 0.205
Alaska 0.000 0.057 0.318 0.000 0.172 0.001 0.002 0.000 0.000 0.000 0.550
Upper 0.000 0.001 0.150 0.000 0.282 0.001 0.015 0.001 0.000 0.000 0.450
Total 0.000 0.058 0.468 0.000 0.455 0.002 0.016 0.001 0.000 0.000 1.000
3 Subsistence® Lower 0.000 0.041 0.239 0.000 0.078 0.000 0.002 0.000 0.000 0.000 0.360
Middle 0.000 0.018 0.114 0.000 0.073 0.000 0.001 0.000 0.000 0.000 0.206
Alaska 0.000 0.059 0.354 0.000 0.150 0.000 0.003 0.000 0.000 0.000 0.565
Upper 0.000 0.001 0.167 0.000 0.246 0.000 0.020 0.000 0.000 0.000 0.435
Total 0.000 0.060 0.521 0.000 0.397 0.000 0.022 0.000 0.000 0.000 1.000
4 Subsistence’ Lower 0.000 0.004 0.025 0.000 0.030 0.000 0.001 0.000 0.000 0.000 0.060
Middle 0.000 0.032 0.218 0.000 0.169 0.000 0.004 0.000 0.000 0.000 0.423
Alaska 0.000 0.036 0.242 0.000 0.200 0.000 0.005 0.000 0.000 0.000 0.483
Upper 0.000 0.001 0.148 0.000 0.331 0.001 0.031 0.005 0.000 0.001 0.517
Total 0.000 0.037 0.390 0.000 0.530 0.001 0.035 0.005 0.000 0.001 1.000
5  Commercial Lower 0.000 0.003 0.004 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.008
Middle 0.000 0.102 0.144 0.000 0.062 0.004 0.000 0.000 0.000 0.000 0.312
Alaska 0.000 0.105 0.148 0.000 0.062 0.005 0.000 0.000 0.000 0.000 0.320
Upper 0.000 0.011 0.319 0.000 0.337 0.003 0.004 0.006 0.000 0.000 0.680
Total 0.000 0.116 0.466 0.000 0.398 0.009 0.004 0.006 0.000 0.000 1.000
Subsistence® Lower 0.000 0.002 0.002 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.004
Middle 0.000 0.056 0.081 0.000 0.036 0.002 0.000 0.000 0.000 0.000 0.176
Alaska 0.000 0.058 0.084 0.000 0.036 0.003 0.000 0.000 0.000 0.000 0.181
Upper 0.000 0.058 0.383 0.000 0.362 0.006 0.004 0.006 0.000 0.000 0.819
Total 0.000 0.116 0.466 0.000 0.398 0.009 0.004 0.006 0.000 0.000 1.000
6"  Commercial Middle 0.000 0.006 0.078 0.000 0.059 0.000 0.002 0.000 0.000 0.000 0.146
Subsistence  Middle 0.001 0.217 0.191 0.000 0.278 0.000 0.011 0.000 0.000 0.000 0.698
Sport Fish ~ Middle 0.000 0.012 0.071 0.000 0.067 0.000 0.004 0.001 0.000 0.000 0.156
Total 0.001 0.236 0.340 0.000 0.404 0.000 0.017 0.001 0.000 0.000 1.000

-continued-

25



Table 11.—Page 2 of 2.

Stock Age Group (Proportion)
District Fishery  Group 11 12 13 22 14 23 15 24 16 25 Total

Canada® Commercial Upper 0.000 0.003 0.115 0.000 0.230 0.004 0.013 0.000 0.000 0.000 0.367
Aboriginal  Upper 0.000 0.006 0.192 0.001 0.383 0.007 0.022 0.000 0.000 0.000 0.611
Domestic Upper 0.000 0.000 0.002 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.006
Sport Fish  Upper 0.000 0.000 0.005 0.000 0.010 0.000 0.001 0.000 0.000 0.000 0.016

Total 0.001 0.009 0.314 0.001 0.627 0.012 0.036 0.000 0.000 0.000 1.000

Total Harvest Lower 0.000 0.014 0.131 0.000 0.060 0.000 0.002 0.000 0.000 0.000 0.207
Middle 0.000 0.032 0.100 0.000 0.079 0.001 0.003 0.000 0.000 0.000 0.214

Alaska 0.000 0.045 0.231 0.000 0.139 0.001 0.005 0.000 0.000 0.000 0.421
Upper 0.000 0.012 0.200 0.000 0.342 0.003 0.019 0.002 0.000 0.000 0.579

Total 0.000 0.058 0.430 0.000 0.481 0.004 0.024 0.002 0.000 0.000 1.000

Age and stock composition estimates were based on samples collected in each respective fishery, unless otherwise noted.

The District 2 subsistence age and stock composition estimates were based on samples collected from the District 1
subsistence harvest and the District 2 commercial harvest, peroids 1 and 2.

The District 3 subsistence age composition estimates were based on samples collected from the Marshall Test Fishery and
Pilot Station Sonar Test Fishery (>5-inch mesh). Stock composition estimates were based on samples collected from the
District 1 subsistence harvest and the District 2 commercial harvest, periods 1 and 2.

The District 4 subsistence age composition estimates were from samples collected in Kaltag, Nulato, Galena, Bishop Rock,
and Ruby. The District 4 stock composition estimates were divided between mainstem and upper Koyukuk River harvests.
The upper Koyukuk River harvest was assigned to the Middle stock group. Mainstem stock composition estimates were
divided based on sample location and nearest village. Kaltag and Nulato samples were used for estimating the harvest from
the villages of Anvik, Grayling, Kaltag, and Nulato. Bishop Rock and Galena samples were used for estimating the harvest
from the villages of Koyukuk and Galena. Ruby samples were used for estimating the harvest from Ruby.

The District 5 subsistence age composition estimates were from samples collected during the District 5 commercial harvest.
Stock composition estimates were separated by location: harvests downstream of Fort Yukon, harvests from Chandalar and
Black rivers, and harvests above and including Fort Yukon. Chandalar River and Black River subsistence harvests were
assigned to the Middle stock group. Harvests above and including Fort Yukon were assigned to the Upper stock group
because these fish are assumed bound for Canada. Stock composition estimates from below Fort Yukon were estimated from
samples collected in the District 5 commercial harvest.

The District 6 stock composition was assigned to the Middle stock group based on location. Age composition estimates for
the commercial and subsistence harvests were estimated from samples collected in the District 6 commercial harvest. The
sport fish harvest age composition was estimated from samples collected during carcass surveys along the Chena and Salcha
rivers.

Canadian commercial, Aboriginal, domestic, and sport fish age compositions were based on the upriver adjusted harvest from
fish wheels. The Porcupine River harvest near Old Crow was included under the Aboriginal harvest.
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Table 12.—Yukon River Chinook salmon historical harvest by stock group for the United
States and Canada, 1981-2005.

Upper
Year Lower Middle U.s. Canada Total Total
1981 11,164 112,669 64,644 18,109 82,753 206,586
1982 23,601 41,967 87,241 17,208 104,449 170,017
1983 28,081 73,361 96,994 18,952 115,946 217,388
1984 45,210 71,656 44,735 16,795 61,530 178,396
1985 57,770 46,753 85,773 19,301 105,074 209,597
1986 32,517 15,894 97,593 20,364 117,957 166,368
1987 32,847 40,281 115,258 17,614 132,872 206,000
1988 36,967 26,805 84,649 21,427 106,076 169,848
1989 42,872 27,936 86,798 17,944 104,742 175,550
1990 34,007 42,430 72,996 19,227 92,223 168,660
1991 49,113 44328 61,210 20,607 81,817 175,258
1992 30,330 40,600 97,261 17,903 115,164 186,094
1993 38,592 45,671 78,815 16,611 95,426 179,689
1994 35,161 41,488 95,666 21,218 116,884 193,533
1995 35,518 44,404 97,741 20,887 118,628 198,550
1996 33,278 16,386 88,958 19,612 108,570 158,234
1997 50,420 32,043 92,162 16,528 108,690 191,153
1998 34,759 18,509 46,947 5,937 52,884 106,152
1999 54,788 8,619 60,908 12,468 73,376 136,783
2000 16,989 6,176 22,143 4,879 27,022 50,187
2001 20,115 10,190 23,325 10,139 33,421 63,726
2002 14,895 22,395 30,058 9,257 39,387 76,677
2003 7,394 31,232 59,940 9,619 69,559 108,185
2004 18,965 35,553 57,831 11,238 69,069 123,587
2005 19,893 20,607 44,650 11,074 55,724 96,223
( 13; f_r;gg " 32,723 37,389 72,902 15,994 88,897 159,009
10-Year
Average 28,712 22,551 58,001 12,056 70,061 121,323
(1995-2004)
5-Year
Average 15,672 21,109 38,659 9,026 47,692 84,472

(2000-2004)
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Table 13.-Yukon River Chinook salmon historical harvest proportions by stock group for the
United States and Canada, 1981-2005.

Upper
Year Lower Middle u.s. Canada Total Total
1981 0.054 0.545 0.313 0.088 0.401 1.000
1982 0.139 0.247 0.513 0.101 0.614 1.000
1983 0.129 0.337 0.446 0.087 0.533 1.000
1984 0.253 0.402 0.251 0.094 0.345 1.000
1985 0.276 0.223 0.409 0.092 0.501 1.000
1986 0.195 0.096 0.587 0.122 0.709 1.000
1987 0.159 0.196 0.560 0.086 0.645 1.000
1988 0.218 0.158 0.498 0.126 0.625 1.000
1989 0.244 0.159 0.494 0.102 0.597 1.000
1990 0.202 0.252 0.433 0.114 0.547 1.000
1991 0.280 0.253 0.349 0.118 0.467 1.000
1992 0.163 0.218 0.523 0.096 0.619 1.000
1993 0.215 0.254 0.439 0.092 0.531 1.000
1994 0.182 0.214 0.494 0.110 0.604 1.000
1995 0.179 0.224 0.492 0.105 0.597 1.000
1996 0.210 0.104 0.562 0.124 0.686 1.000
1997 0.264 0.168 0.482 0.086 0.569 1.000
1998 0.327 0.174 0.442 0.056 0.498 1.000
1999 0.401 0.063 0.445 0.091 0.536 1.000
2000 0.339 0.123 0.441 0.097 0.538 1.000
2001 0.316 0.160 0.365 0.159 0.524 1.000
2002 0.194 0.292 0.393 0.121 0.514 1.000
2003 0.068 0.289 0.554 0.089 0.643 1.000
2004 0.153 0.288 0.468 0.091 0.559 1.000
2005 0.207 0.214 0.464 0.115 0.579 1.000
(1;§fzgg4) 0.206 0.235 0.458 0.101 0.559 1.000
10-Year
Awerage 0.237 0.186 0.478 0.099 0.577 1.000
(1995-2004)
5-Year
Awverage 0.186 0.250 0.458 0.107 0.565 1.000

(2000-2004)
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Figure 1.—Alaska portion of the Yukon River drainage with district boundaries and major spawning tributaries.
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Figure 2.—Canada portion of the Yukon River drainage and major spawning tributaries.



Lower Stock Composition Estimates by Age from District 1 Commercial Harvest, 2005
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Upper Stock Composition Estimates by Age from District 1 Commercial Harvest, 2005
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Figure 3.—Genetic stock composition estimates, by age and period, from Yukon River District 1
commercial harvest samples, 2005.
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Lower Stock Composition Estimates by Age from District 2 Commercial Harvest, 2005
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Upper Stock Composition Estimates by Age from District 2 Commercial Harvest, 2005
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Figure 4.—Genetic stock composition estimates, by age and period, from Yukon River District 2
commercial harvest samples, 2005.
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Lower Stock Composition Estimates by Age from Districts 1 and 4 Subsistence
and District 5 Commercial Harvests, 2005
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Note: Ktg/Nul were from Kaltag and Nulato, Br/Gal were from Bishop Rock and Galena.

Figure 5.-Genetic stock composition estimates, by age, from Yukon River subsistence harvest
samples in Districts 1 and 4, and District 5 commercial harvest samples, 2005.
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District 1 Commercial Harvest Stock Group Proportion, 2005
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Figure 6.-Yukon River District 1 Chinook salmon commercial harvest stock group by proportion
(upper figure) and number of fish (lower figure) for periods 1-4, 2005.
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District 2 Commercial Harvest Stock Group Proportion, 2005
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Figure 7.-Yukon River Chinook salmon District 2 commercial harvest stock group by proportion
(upper figure) and number of fish (lower figure) for periods 1-3, 2005.
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Stock Composition by District and Fishery, 2005
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Figure 8.—Yukon River Chinook salmon total harvest stock composition by district and fishery by
proportion (upper figure) and in numbers of fish (lower figure), 2005.
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