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1. Diagram of a Chinook salmon showing the location of length (white arrow) and girth
measurements (black arrow).

Abstract

Management of the Chinook salmon fishery is difficult due to the mixed stocks of salmon,
commercial and subsistence fishing, the many tributaries and the vast expanse of the Yukon
River. As a result, several controversies and concerns have arisen over time about allocation of
the fishery based on the size of salmon runs year to year, the relative stock composition of the
run, and the potential decreasing size of this species over time in the Yukon River. The
biological sampling objectives of this proposed research are a direct attempt to address these
concerns by producing a locally specific data set to be included with other geographical data to
evaluate run size and genetic stock identification river-wide. Information such as age, sex, and
length (ASL), genetics, run timing, and harvest data are very useful to state and federal managers
to reconstruct the salmon runs, assess trends over time and implement management decisions to
maintain the resource and meet treaty obligations with Canada. The Ruby Tribal Council utilized
Subsistence fishermen to collect Chinook salmon samples with the use of 2 fish wheels (north
bank and south bank). In addition, the Alaska Department of Fish and Game (ADF&G) and
Yukon River Drainage Fisheries Association (YRDFA) concurrently utilized subsistence
fishermen to collect Chinook salmon samples with the use of set gillnets (north bank and south
bank). The Chinook salmon data collection from the subsistence fishery began June 23 and
ended July 18. 149 Chinook salmon samples were collected from both fish wheels and set nets
on north and south banks of the Yukon. Data collection occurred during the subsistence
windowed fishing schedule for Yukon River District 4 (Y-4). Data analysis was performed by
ADF&G and these data are included in the ADF&G Region III ASL database and are available
to the public.

Introduction

Current sampling programs (e.g., Yukon River District 1) are designed to assess Yukon River
Chinook salmon (Oncorhynchus tshawytscha) harvests by age, sex, length (ASL), and stock
composition (via genetic sampling). A lack of data from the Yukon River District 4 subsistence
harvest, which includes the communities of Nulato, Galena, and Ruby, has contributed to
uncertainties in previous stock-specific harvest estimates. Subsistence harvest samples from
Ruby in 2008 will add to the ASL and stock composition estimates of the total District 4 harvest.
In past years, with no or limited sampling in this region, the nearest commercial harvest samples
were used to estimate stock composition. In some districts, however, the subsistence harvest is
generally greater than the commercial harvest, and gear types used may be different, introducing
a potential sampling bias. Further, as subsistence harvests increase compared to other harvests,
these samples will become more important to the composite database.

Ruby is located in the Yukon River District 4 (Y-4) and the Chinook salmon subsistence
harvest from 2007 was approximately 1,700 fish (B. Busher, Alaska Department of Fish and
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Game (ADF&G), unpublished data). The Chinook salmon subsistence harvest from Ruby in
2006 and 2005 were 1,714 and 1,193 respectively. The five year average (2000-2004) Chinook
salmon subsistence harvest is 1,300 fish and prior to 2000, the five year average (1995-1999)
was 2,700 Chinook salmon harvested for subsistence use. The latter is slightly higher because
there were no subsistence fishing restrictions from 1995-1999. In 2005, the District Y-4 (without
the Koyukuk River) Chinook salmon subsistence harvest estimate was 13,653 fish (Busher et al.,
2007), approximately 26% of the total estimated Yukon River subsistence catch for Chinook
salmon. In 2004, the Chinook salmon subsistence harvest in District Y-4 totaled 15,628 (without
the Koyukuk River) approximately 29% of the total US subsistence harvest estimate.

In 2007, ADF&G coordinated a cooperative subsistence sampling data effort with the
community of Ruby to take ASL and genetic fin clips from 300 Chinook salmon harvested in
Ruby with set gillnets and fish wheels. The Ruby Tribal Council supported and wished to expand
on the data collection by also measuring weight and girth on both river banks. Chinook salmon
size appears to be decreasing on the Yukon River (Bigler et al., 1996; Hyer and Schleusner,
2005), thus raising concerns in subsistence communities. The 2007 genetic stock identification
(GSI) preliminary results show 16% of the Ruby subsistence harvest was of Canadian-origin,
compared to approximately 46% Canadian near Nulato (this community utilizes drift nets)
located about 100 miles downstream of Ruby (ADF&G, unpublished data). Preliminary age class
data was fairly even at, 26% 4-year old, 38% 5-year old, and 36% 6-year old (ADF&G
unpublished data).

Objectives

1.) Collect age, sex, length, weight, and girth data as well as genetic tissue samples
from Chinook salmon caught with fish wheels in the Ruby subsistence fishery

2.) Further understanding of stock biology and composition of the Ruby Chinook
salmon harvest throughout subsistence “window” periods.

3.) Train and build capacity in the community of Ruby

Methods

Two fish wheel operators were hired locally that fish both north and south banks of the
Yukon River. Two fish wheels (north and south banks) are needed to alleviate bank orientation
discrepancies among salmon stocks in the mixed stock fishery of the Yukon River. Similar to fall
chum salmon (O. keta), Chinook salmon bound for Canada are thought to preferentially swim on
the north bank of the river, while Tanana River stocks are generally caught on the south bank
(Scribner et al., 1998).

Chinook salmon were sampled as soon as possible after capture. Three scales were removed
from the “preferred area” on the left side of the fish, approximately two rows above the lateral
line. Scales were mounted on pre-printed gum cards. Age will be estimated from all collected
fish by examining scale annuli at the ADF&G aging laboratory (Bales, 2007).
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Length was measured to the nearest 5mm from mid-eye to fork of the tail (Figure 1). Girth
was measured to the nearest 5mm using a QM2000™ circumference measuring tape. Girth is
measured anterior of the dorsal fin in an approximate right angle to the lateral line of the salmon
(Figure 1). Girth was measured while fish were suspended from a weighing scale hook. Weight
was measured by free suspension of the fish from a scale hook and recorded to the nearest 0.5 oz.
Sex was determined by external morphological characteristics or internal examination of gonads.
A maximum of 30 fish per day was sampled during entire subsistence harvest for scales and
morphometric data. Sample collection over the course of the entire run was essential as the
proportion of Canadian fish contributing to certain pulses may vary with time and ensures
random sampling of all Chinook salmon populations migrating up the river. In addition,
sampling crews collected heads from all fish with a clipped adipose fin, which presumably
contain a coded-wire-tag from the Whitehorse hatchery in Canada. Tag recovery forms will be
completed for all fish checked for adipose fin clips.

The axillary process (located at the upper anterior base of the pelvic fin) was clipped from
each fish (up to 150 samples over the course of the run) and placed in individually labeled vials
filled with 95% ethanol. Samples were shipped to ADF&G’s Gene Conservation Laboratory and
will be genotyped for at least 26 SNP loci. Stock composition estimates will then be generated.

All morphometric data, scale samples, and genetic tissue collections were matched to
associated data, such as sampling date, specific location etc. and recorded in Rite-in-Rain
notebooks. Data and samples were submitted to ADF&G at the end of Chinook salmon run.

Figure 1. Diagram of a Chinook salmon showing the location of length (white arrow) and
girth measurements (black arrow).

Results and Discussion
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The project commenced on 20 June when the first Chinook salmon arrived in conjunction
with the subsistence window fishing schedule opening. The first data was recorded on 23 June
with 10 Chinook salmon caught by the South bank fish wheel. The total Chinook salmon sample
size collected for the North bank was 58, 15 from the fish wheel and 43 from the set gillnet. The
total Chinook salmon sample size collected from the South Bank was 62, 49 from the fish wheel
and 13 from the set gillnet. The last Chinook salmon data collected was 18 July.

The sample size goal of n=75 for the North and South bank fish wheels were not obtained.
Contributing factors included low Chinook salmon counts passing Ruby; limited subsistence
fishing opportunities (“windows”) due to the low Chinook salmon return and subsequent
regulations imposed by the Federal and state managers; as well as lots of debris in the river due
to high water impeding the operation of fish wheels. Attempts were made to increase the effort
of collecting data on the north bank when Ed Sarten set a gillnet for Chinook salmon and caught
62 chum salmon, 1 pink salmon, 2 sheefish, 2 whitefish, and no Chinook salmon in a 48 hour
opening. In addition, the North bank fish wheel contractor was experiencing below average
Chinook salmon catches.

Conflicts with technician and fishermen scheduling occurred due to the limited or restricted
subsistence window openings for the Ruby district which allowed for two – five technicians
working on data collection during any given subsistence opening, and the additional training of
fishermen to take the samples when technicians could not reach the collection site on time.

Collected samples and field data notebooks were given to ADF&G on 20 July. ADF&G has
read the scales for age, and is still in the process of analyzing the genetic fin clips and will send
the analyzed data back to Ruby Tribal Council when completed.

Acknowledgements

The Ruby Tribal Council wishes to thank the subsistence fishermen and women who
participated in this project, the technicians (Marissa and Maureen), Lara Dehn (ADF&G) and
Brandy Berkbigler (TCC) for all their assistance, and the Yukon River Panel for funding for this
project.

References

Bales, J. 2007. Salmon age and sex composition and mean lengths for the Yukon River area,
2005. Alaska Department of Fish and Game. Fishery Data Series 07-04: 111 pp.

Bigler, B.S., Welch, D.W., and Helle, J.H. 1996. A review of size trends among North Pacific
salmon (Oncorhynchus spp.). Canadian Journal of Fisheries and Aquatic Science 53: 455-
465.



Page 7 of 7

Busher, W.H., T. Hamazaki and A.M. Marsh. 2007. Subsistence and personal use salmon
harvests in the Alaska portion of the Yukon River Drainage, 2005. Alaska Department of
Fish and Game, Fishery Data Series No. 07-52, Anchorage.

Hyer, K.E., and C.J. Schleusner. 2005. Chinook salmon age, sex, and length analysis from
selected escapement projects on the Yukon River. Alaska Fisheries Technical Report 87.
U.S. Fish and Wildlife Service, Office of Subsistence Management, Anchorage, Alaska.


