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ABSTRACT

This is a draft report for the 2020 Upper Cook Inlet Board of Fisheries meeting that will be superseded by a future
Fisheries Data Series report undergoing peer review. Genetic tissue samples were collected from Chinook salmon
harvested in the Northern District commercial set gillnet fishery and the Tyonek subsistence fishery during 2016—
2017 to determine stock composition of marine harvests in Northern (Upper) Cook Inlet. Samples represented 100%
of commercial harvests and 98% of subsistence harvests in both 2016 and 2017. Genetic mixed-stock analysis
produced stock composition and stock-specific harvest estimates for each fishery by 6 reporting groups: 1) West, 2)
Susitna,3) Deshka, 4) Yentna,5) Knik-Turnagain,and 6) Kenai Peninsula.Forthe General Subdistrict (south), harvest
contributions were 34-36% Susitna in both 2016 and 2017,24% West in 2016, followed by 19% Yentna and 14%
Deshka. In 2017, harvest contributions were similar among West (19%), Yentna (17%), and Deshka (18%). For the
General Subdistrict (north), harvest contributions were most (66—72%) from Knik-Turnagain in both years. For the
Eastern Subdistrict, harvest contributions in both years were greatest from Knik-Turnagain (48—60%) followed by
Susitna (21-23%). Overall Northern District commercialharvest contributions in 2016 and 2017 were greatest from
Knik-Turnagain (32-35%), followed by Susitna (27-28%). Remaining harvest contributions were similar among West
(13-14%), Deshka (11-14%), and Yentna (12—13%).In the 2016 Tyonek subsistence fishery, the largest contributions
to harvest were from Susitna (32%) and West (29%) followed by Yentna (17%), Deshka (12%), and Knik-Turnagain
(10%). In2017, Tyonek subsistence harvest was dominated by Susitna (38%) followed by West (17%), Yentna (18%),
and Knik-Turnagain (16%); Deshka contributed 10%. In2016 and 2017, harvest contributions of the Kenai Peninsula
reporting group ranged from 0—2% across all 3 commercial areas and across commercialand subsistence fisheries.

Key words:  Chinook salmon, Oncorhynchus tshawytscha, genetic tissue, mixed-stock analysis, Northern District of
Upper Cook Inlet, set gillnet, subsistence, Tyonek

INTRODUCTION

Chinook salmon (Oncorhynchus tshawytscha) returning to Cook Inlet, Alaska streams are
harvested in the mixed-stock marine fisheries of Northern Cook Inlet (NCI), primarily the Tyonek
subsistence set gillnet and Northern District commercial set gillnet fisheries (Figure 1). There are
7 Chinook salmon stocks of concern that are susceptible to harvest in NCI marine fisheries
(Chuitna, Theodore, and Lewis rivers, and Alexander, Willow, Goose, and Sheep creeks). The
Northern District King Salmon Management Plan (5 AAC 21.366) was created by the Alaska
Board of Fisheries in 1986 and was most recently modified in 2014. The plan provides direction
to the Alaska Department of Fish and Game (ADF&G) regarding management of the Northem
District for the directed commercial harvest of Chinook salmon. The directed Chinook salmon
commercial fishing season opens on the first Monday on or after May 25 and remains open for all
Mondays through June 24. Fishing periods are 12 hours per day from 7:00 AM to 7:00 PM unless
altered by emergency order. The commercial fishery is limited to an annual harvest not to exceed
12,500 Chinook salmon. Each permit holder is allowed to fish one 35-fathom, maximum 6-inch
mesh set gillnet, with a minimum separation of 1,200 feet between nets.

Under the Northern District King Salmon Management Plan, if sport fishing restrictions are
imposed on Theodore, Ivan, Lewis, Chuitna, or Deshka rivers, time and area restrictions will be
placed on the commercial fishery. The Northern District set gillnet fishery has been closed from
the wood chip dock, adjacent to Tyonek, to the Susitna River due to a sport fishing closure on the
Chuitna River since 2011 (Shields and Frothingham 2018). Following the directed Chinook
salmon fishery, the set gillnet fishery in the Northern District opens by regulation on or after June
25 for regular Monday and Thursday 12-hour periods to target other salmon species. This fishery
is managed primarily by the Northern District Salmon Management Plan (5 AAC 21.358).

Under the statewide subsistence fishery regulations for Upper Cook Inlet (5 AAC 01.560), the
Tyonek subsistence fishery is open for 2 seasons per year. The early season, May 15 through June



15, is open 3 days per week (Tuesday, Thursday, and Friday) for 16 hours per day (4:00 AM to
8:00 PM). The late season, June 16 through October 15, is open for 1 day per week (Saturday) for
12 hours (7:00 AM to 7:00 PM). Subsistence fishing targeting Chinook salmon occurs from May
15 until approximately June 30. The fishery extends froma point 1 mile south of the southern edge
of the Chuitna River to the easternmost tip of Granite Point (Figure 1).

Genetic mixed-stock analysis (MSA) has been used to estimate the stock composition of sockeye
salmon in the Cook Inlet commercial fishery since the 1990s (Seeb et al. 2000; Habicht et al. 2007,
Barclay et al. 2010a, 2010b, 2013, 2014). With the development of comprehensive genetic
baselines for Upper Cook Inlet Chinook salmon (Barclay et al. 2012; Barclay and Habicht 2015),
MSA has more recently been used to estimate the stock composition of Chinook salmon harvested
in the Upper Subdistrict set gillnet fishery (Eskelin 2013; Eskelin and Barclay 2015, 2016) and the
Cook Inlet marine sport fishery (Barclay et al. 2016).

For the first time, stock composition estimates of the Tyonek subsistence and Northern District
commercial set gillnet Chinook salmon fisheries were produced from harvest samples collected
during 2014 and 2015 using the Barclay and Habicht (2015) baseline (St. Saviour et al. 2019).
Four groups of populations (reporting groups) were chosen for MSA:

1) UCI Northwest (West Cook Inlet and Yentna River populations)

2) Susitna-Matanuska (Susitna River mainstem and Matanuska River populations)

3) Knik-Turnagain (Knik Arm and Turnagain Arm populations)

4) Kenai Peninsula (Kenai Peninsula populations from the Kenai River south to the Anchor
River)

Although the estimates for the 4 reporting groups represented the finest-scale possible and the best
available information at the time, estimates were needed for Yentna River, West Cook Inlet,
Susitna River, and Deshka River to more precisely manage the sport and commercial fisheries of
NCI. The inability of the Barclay and Habicht (2015) baseline to distinguish fine-scale NCI
Chinook salmon reporting groups prompted an effort to improve the baseline with additional
populations and genetic markers.

In 2016, the Pacific States Marine Fisheries Commission (PSMFC) appropriated Cook Inlet
disaster relief funding for a collaborative study between the University of Washington and
ADF&G with the primary objective of increasing the genetic differentiation of Chinook salmon
reporting groups in the Cook Inlet baseline. This was done by developing a higher resolution
baseline with hundreds of genetic markers and a subset of key populations. In addition to the Cook
Inlet disaster relief funding, the previous MSA project (St. Saviour et al. 2019; Alaska Sustainable
Salmon Fund project 44908) was leveraged by using remaining project funds to genotype
additional baseline populations and the 2016 Tyonek subsistence and Northern District
commercial samples for the same set of single nucleotide polymorphisms (SNPs). The genotypic
data from both projects was combined and analyzed to produce a new baseline of 67 populations
genotyped for 413 SNPs with the capability of distinguishing finer-scale reporting groups in NCI
(Barclay et al. 2019). This new baseline made it possible to produce the fine-scale reporting group
estimates for this PSMFC project (16-107G). All methods used to produce estimates are detailed
below.

Here we present a draft report of the MSA results of Chinook salmon harvested in the Tyonek
subsistence and Northern District commercial marine fisheries in 20162017 for the 2020 Upper



Cook Inlet Board of Fisheries meeting. This report will be superseded by a future Fisheries Data
Series report that will undergo regional and interregional peer review.

OBJECTIVES
Primary Objectives

1) Estimate the proportion of Chinook salmon harvested in the Tyonek subsistence
fishery and Northern District set gillnet commercial fishery by reporting group (West,
Susitna, Deshka, Yentna, Knik-Turnagain, and Kenai Peninsula) for each geographic
stratum such that the estimated proportions are within 10 percentage points of the true
values 90% of the time.

2) Estimate the age composition of Chinook salmon harvested by the Tyonek subsistence
and Northern District set gillnet commercial fisheries such that the estimates are within
10 percentage points of the true values 95% of the time.

Secondary Objectives

1) Sample a minimum of 100 Chinook salmon per stratum harvested in the Northern District
commercial set gillnet fishery and the Tyonek subsistence fishery for tissue, age, sex, and
length in proportion to reported harvest.

2) Estimate the number of Chinook salmon harvested by the Tyonek subsistence and
Northern District set gillnet commercial fisheries by reporting group (West, Susitna,
Deshka, Yentna, Knik-Turnagain, and Kenai Peninsula) for each geographic stratum.

3) Estimate the sex and length compositions of Chinook salmon harvested in the Tyonek
subsistence and Northern District set gillnet commercial fisheries.

METHODS
SAMPLE COLLECTION

Genetic tissue samples and age, sex, and length data were collected from Chinook salmon
harvested in the Northern District set gillnet commercial fishery and the Tyonek subsistence
fishery in 2016 and 2017 to estimate stock composition of marine harvest in NCI. Samples were
collected at ports, processors, buying stations, and set gillnet sites in Anchorage, Tyonek, and the
Soldotna area during and after fishery openings. Crews were directed to maximize the number of
samples collected to meet sample size requirements. Target sample sizes were a minimum of 100
fish per spatiotemporal stratum within each fishery in proportion to reported harvest.

Similar to previous years, 4 targeted Chinook salmon commercial fishing periods occurred in 2017
during May 29—June 19; each was intensively sampled. The first 2 “regular” commercial fishing
periods (June 26 and 29) that target primarily sockeye salmon but incidentally harvest a small
number of Chinook salmon were opportunistically sampled.

Tissue Sampling

Tissue samples were preserved for DNA analysis by stapling them onto numbered Whatman' (GE
Healthcare Life Sciences) paper cards in numbered grid locations; cards were then placed in an

' Product names used in this publication are included for completeness but do not constitute product endorsement.



airtight case with desiccant beads to preserve samples. The Whatman paper card and grid numbers
were recorded on data sheets. Genetic tissues were sent to the ADF&G Gene Conservation
Laboratory (GCL) for long-term storage and genetic analysis.

Age, Sex, and Length Sampling

Sampled fish were measured from mid eye to tail fork (METF) to the nearest 5 mm. Sex was
determined by external physical characteristics, such as kype development (males) or a protruding
ovipositor (females). When sex could not be determined by external characteristics, samplers
would request permission to make a small incision from the vent forward and sex was determined
by inspection of gonads.

During both commercial and subsistence sampling, 4 scales were removed from the preferred area
of each fish and placed on an adhesive-coated card (Clutter and Whitesel 1956; Welander 1940).
Impressions from scales mounted on the adhesive-coated cards were made in cellulose acetate as
described in Clutter and Whitesel (1956) and Scarnecchia (1979). The impressions were magnified
40x, viewed on a microfiche reader, and the ages were determined from growth patterns of the
circuli. Ages were recorded in European notation (Jearld Jr. 1983). All age data were recorded on
the same data sheets described in the previous “Tissue Sampling” section and entered into
electronic spreadsheets.

LABORATORY ANALYSIS
Assaying Genotypes

Genomic DNA was extracted from tissue samples using a NucleoSpin 96 Tissue Kit by Macherey-
Nagel (Diiren, Germany).

Samples were genotyped for 588 amplicons as reported in Barclay et al. (2019). These amplicons
were partitioned into 2 panels hereafter referred to as the UW (289 amplicons) and CRITFC (299
amplicons) panels. Of the 289 UW amplicons, 230 contained 1 SNP locus and 59 contained 2—4
SNP loci (366 SNPs total) (Dann et al. 2018; McKinney et al. 2019). All 299 CRITFC amplicons
contained 1 SNP locus (Janowitz-Koch et al. 2019). For each panel, sequencing followed the GT-
seq methods described in Campbell et al. (2014) other than deviations as follows. During PCR2,
the volume was increased to 2 pL of 10 uM well-specific 15 tag primers per well, bringing the
final reaction volume to 11 pL. During the purification step with magnetic beads the final elution
volume was increased to 17 pL and no additional TE (pH 8.0 with 1% TWEEN 20) was added.
The quantification by qPCR was completed using triplicate dilutions of 1:1000, 1:5000, and
1:10000. Four microliters of each dilution was used as template in a 10 pL reaction using the 6 pL
Kapa Library Quantification Kit - [1lumina/ROX Low (Kapa Biosystems, Wilmington, MA). The
gPCRs were performed in 384-well plates on a QuantStudio 12K Flex Real-Time PCR System
(Life Technologies). Final dilutions of each plate library were normalized to 4 nM. The final
pooled library went through an additional purification step via magnetic beads. This involved
adding 46.4 uL of Agencourt AMPure XP magnetic beads to 58 uL of pooled library in a 1.5 mL
tube. The tube was incubated at room temperature for 7 minutes, placed in a magnetic stand for 5
minutes, and the supernatant was discarded. A double wash of 80% ETOH was performed, each
for 30 seconds. The tube incubated at room temperature for 5 minutes to evaporate residual ETOH.
The elution was performed with 30 pL of 1X Low-EDTA TE, pH 8.0, and incubated for 5 minutes
before final transfer to a new 1.5 mL tube. The elution product was quantified for DNA yield via
the manufacturer’s direction for the Qubit 3.0 (Thermo Fisher Scientific). The final pooled library



was sequenced at a final concentration of 3.5 pM on an [llumina NextSeq 500 with single-end read
flow cells using 150 cycles.

Locus genotypes (single SNPs or microhaplotypes) for each sample were called using the GTscore
software (https://github.com/csjalbert/GTscore ADFG) with 1 modification (likelihood threshold
pval <0.001; McKinney et al. 2019). Single SNPs not conforming to expected allelic ratios (e.g.,
polyploid or off-target amplification) were removed before allele calls were assigned. Alleles from
multiple SNPs known to be linked (i.e., on the same amplicon), were combined to form
microhaplotype loci. Genotypes were imported and archived in the GCL Oracle database, LOKI.
From this point forward, each single SNP or microhaplotype is referred to as a locus.

Laboratory Failure Rates and Quality Control

QC analyses were conducted to identify laboratory errors and to measure the background
discrepancy rate of the genotyping process. Separate QC methods were used for 2016 samples that
had previously been genotyped using TagMan SNP assays and the 2017 samples that had never
been genotyped previously.

The QC protocol for the 2016 samples consisted of comparing old TagMan SNP genotypes (old
genotypes) in the database with the new GT-seq genotypes (new genotypes) for the same loci and
individuals. Inconsistencies between the old and new genotypes were checked for laboratory
errors, laboratory errors were corrected, and the old genotypes were replaced with the new
genotypes.

The QC protocol for the 2017 samples consisted of re-extracting 8% of project fish and genotyping
them following the GT-seq genotyping protocol above. Laboratory errors found during the QC
process were corrected, and genotypes were corrected in the database. Inconsistencies not
attributable to laboratory error were recorded, but original genotype scores were retained in the
database.

For all genotyped samples, the overall failure rate was calculated by dividing the number of failed
single-locus genotypes by the number of assayed single-locus genotypes. Discrepancy rates were
calculated for the 2017 samples as the number of conflicting genotypes divided by the totalnumber
of genotypes compared. Assuming that discrepancies were due equally to errors during both
genotyping events (original and QC), and that these analyses are unbiased, the error rate in the
genotyping was estimated as half the overall rate of discrepancies. This QC method is the best
representation of the error rate of the GCL’s current genotype production.

STATISTICAL ANALYSIS
Data Retrieval and Quality Control

Genotypes were retrieved from LOKI and imported into R? with the RJDBC package?. Only the
final set of 413 loci used in the Barclay et al. (2019) baseline were imported into R. All subsequent
analyses were performed in R, unless otherwise noted. Prior to statistical analysis, 2 analyses were
preformed to confirm the quality of the data. First, the 80% rule (missing data at 20% or more of
loci; Dann et al. 2009) was used to identify individuals missing substantial genotypic data. These

R Development Core Team. 2016. R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna,

Austria. http://www.R-project.org/.
> Urbanek, S. 2014. RIDBC: Provides access to databases through the JDBC interface. R package version 0.2-5. http://CRANR-
project.org/package=RJDBC.



individuals were removed from further analyses. The inclusion of individuals with poor quality
DNA might introduce genotyping errors and reduce the accuracy of the MSA.

The final QC analysis identified individuals with duplicate genotypes and removed them from
further analyses. Duplicate genotypes, which can occur by sampling or extracting the same
individual twice, were defined as pairs of individuals sharing the same alleles in 95% of screened
loci. The sample with the most missing genotypic data from each duplicate pair was removed from
further analyses. If both samples had the same amount of genotypic data, the first sample was
removed from further analyses.

Stratification and Subsampling for Genetic Mixed-Stock Analysis

The commercial fishery was stratified into 3 geographic areas: 1) General Subdistrict (south)?,
including stat areas 247-10 (Trading Bay) and 247-20 (Tyonek); 2) General Subdistrict (north),
including stat areas 247-41 (Susitna Flats), 247-42 (Pt. McKenzie), and 247-43 (Fire Island); and
3) Eastern Subdistrict, including stat areas 247-70 (Pt. Possession), 247-80 (Birch Hill), and 247-
90 (#3 Bay) (Figure 1).

In 2016, finer-scale temporal and geographic strata were used to produce MSA mixtures. This
resolution was unnecessary for fisheries management and in 2017 mixtures were at the subdistrict
and annual scale.

The subsistence fishery for Chinook salmon only occurs in 1 geographic area so only 1 geographic
stratum from the subsistence fishery was analyzed each year. In 2016, subsistence samples were
collected by ADF&G staff and 2 local research assistants from May 17 to June 25. In 2017,
subsistence samples were collected from May 16 to June 24. The vast majority of samples were
collected during peak harvests May 24—June 14, 2016 and May 26—June 15, 2017.

Genetic Baseline

The genetic baseline used in this analysis was derived from nearly 7,800 samples collected from
Chinook salmon spawning locations throughout Cook Inlet. The baseline consisted of 413 genetic
markers and 67 Cook Inlet populations, with a minimum sample size of 40 fish per population
(Table 1 and Figure 2; Barclay etal. 2019). A Cook Inlet—only baseline was chosen because marine
harvests in NCI are believed to contain only fish of Cook Inlet origin.

Mixed-Stock Analysis Reporting Groups

Six reporting groups of interest to management were chosen for the MSA in this study (Table 1
and Figure 2). These groups are as follows:

1) West (Western Cook Inlet and Alexander Creek populations)

2) Yentna (Yentna River populations)

3) Susitna (Susitna River populations)

4) Deshka (the Deshka River population)

5) Knik-Turnagain (Cook Inlet populations from Turnagain Arm and Knik Arm)

6) Kenai Peninsula (Kenai Peninsula populations from the Kenai River south to the Anchor
River)

4 Statarea 247-30(Beluga) is closed to commercial fishing for Chinook salmon.



The first 5 reporting groups were all tested in the Barclay et al. (2019) baseline study and were
found to be sufficiently identifiable for MSA. Although the 6th reporting group was not tested as
a single unit in the baseline study, the stocks from the Kenai Peninsula that make up this group
(Kenai tributary, Kenai mainstem, Kasilof tributary, Kasilof mainstem, South Kenai Peninsula)
were tested, and all stocks were found to be sufficiently identifiable for MSA.

Genetic Mixed-Stock Analysis

The stock composition of the geographically and temporally stratified commercial and subsistence
fishery samples selected for MSA (mixtures) were estimated using the R package rubias (Moran
and Anderson 2019). The rubias package is a Bayesian approach to the conditional genetic stock
identification model based upon computationally efficient C code implemented in R. It uses cross-
validation and simulation to quantify and correct for biases in reporting group estimates. Each
mixture was analyzed for 1 Markov chain Monte Carlo (MCMC) chain with 25,000 iterations and
the first 5,000 iterations were discarded to remove the influence of starting values. The prior
parameters for each reporting group were defined to be equal (i.e., a flat prior). Within each
reporting group, the population prior parameters were divided equally among the populations
within that reporting group. Stock proportion estimates and the 90% credibility intervals for
mixture were calculated by taking the mean and 5% and 95% quantiles of the posterior distribution
from the single chain output. A fterthe MCMC analysis, 100 parametric bootstrap simulations were
performed to correct for biases in the stock proportion estimates.

Stock Specific Harvest Estimates

Estimates of stock specific harvest were derived by applying the stock composition proportions p,
to the fishery harvest H following methods of Habicht et al. (2012):

H, = Hp, (1)

The estimate ﬁg and distribution of stock specific harvest for each reporting group (g) were
obtained by Monte Carlo simulation. Independent realizations of the reporting group-specific
harvest H g(k) were drawn randomly from the joint distribution of the harvest H® and stock

composition pg(k) for each fishery mixture (K observations):

k k
H) = H®Op® )

Descriptive statistics were estimated directly from the K observations of H g( ) with the mean used

as the estimate of stock specific harvest A ;, and the Sth and 95th quantiles determining the bounds
of the 90% CI.

Generation of stock-specific catch distributions required an estimate of the distribution of each
component. The distributions of the stock compositions pg(k) were the Bayesian posterior
distributions of stock proportions from the mixed stock analysis. The harvest H ) from the Tyonek
subsistence fishery was assumed to follow a lognormal distribution with the mean and SD supplied
by the Division of Subsistence staff (D. S. Koster, Division of Subsistence, Research Analyst,
ADF&G, Anchorage, personal communication).



Combining MSA Mixtures

Estimates from spatiotemporal mixtures in 2016 were combined into annual stock-specific harvest
estimates for each commercial fishing subdistrict (General Subdistrict [south], General Subdistrict
[north], Eastern Subdistrict) and the Tyonek subsistence fishery by weighting them by their
respective harvests (Table 2) following the methodsof Dann et al. (2009). These harvest estimates,
including their upper and lower bounds, were divided by the total harvest from each area to derive
the overall proportion and credibility interval of each reporting group in the harvest. This same
method was used to combine mixture estimates from each area into annual stock-specific harvest
estimates for the entire Northern District in 2016 and 2017.

Age, Sex, and Length Composition of Harvest

Age, sex, and length composition estimates were calculated using standard statistical techniques
as detailed in Eskelin and Barclay (2016).

RESULTS
SAMPLE COLLECTION

Tissue Sampling

Sampling rates were high because in past years crews had learned the best times and locations to
intercept fish and build relationships with processors and fisherman (St. Saviour et al. 2019). In
2016, a total of 1,458 samples were collected from the commercial fishery and 289 were collected
from the subsistence fishery. In 2016, 68.2% of reported commercial harvest was sampled and
28.5% of estimated subsistence harvest was sampled (Table 2). The minimum sample size of 100
fish was met for all spatiotemporal strata and ranged from 128 to 267 samples. After laboratory
QC procedures and subsampling for MSA, the lowest number of genetic samples used for an
individual stratum was 125 for the General Subdistrict (North) (Table 2).

In 2017, a total of 1,786 samples were collected from the commercial fishery and 252 were
collected from the subsistence fishery (Table 2). In 2017, 83.0% of reported commercial harvest
was sampled and 19.3% of estimated subsistence harvest was sampled (calculated from Table 2).
The minimum sample size of 100 fish was met for all spatiotemporal strata and ranged from 252
to 994 samples. Afterlaboratory QC procedures and subsampling for MSA, the lowest number of
genetic samples used for an individual stratum was 247 for the Tyonek subsistence fishery
(Table 2).

Age, Sex, and Length
Commercial

In 2016, the estimated age composition of Chinook salmon sampled from the entire Northem
District commercial set gillnet fishery was 1.4% age 1.1 (SE 0.2%), 34.1% age 1.2 (SE 1.1%),
56.9% age 1.3 (SE 1.2%), and 7.5% age 1.4 (SE 0.7%). The average length-at-age for each age
group was as follows: 506 mm (SE 16 mm) forage 1.1, 623 mm (SE 2 mm) for age 1.2, 782 mm
(SE 2 mm) for age 1.3, and 878 mm (SE 8 mm) for age 1.4. The estimated sex ratio of sampled
Chinook salmon was 41.5% (SE 1.2%) female (Table 3).

In 2017, the estimated age composition of Chinook salmon sampled from the entire Northem
District commercial set gillnet fishery was 0.2% age 1.0 (SE 0.1%), 4.7% age 1.1 (SE 0.4%),



25.8% age 1.2 (SE 0.8%), 51.3% age 1.3 (SE 0.9%), 17.8% age 1.4 (SE 0.7%), and 0.2% age 1.5
(SE 0.1%). The average length-at-age for each age group was as follows: 332 mm (SE 0 mm) for
age 1.0, 519 mm (SE 8 mm) forage 1.1, was 617 mm (SE 2 mm) forage 1.2, 797 mm (SE 2 mm)
for age 1.3, 892 mm (SE 4 mm) for age 1.4, and 915 mm (SE 0 mm) for age 1.5. The estimated
sex ratio of sampled Chinook salmon was 42.9% (SE 1.0%) female (Table 4).

Age, sex, and length estimates by area can be found in Tables 5-10.
Subsistence

In 2016, the estimated age composition of Chinook salmon sampled from the Tyonek subsistence
set gillnet fishery was 5.2% age 1.1 (SE 1.4%), 18.0% age 1.2 (SE 2.4%), 63.0% age 1.3 (SE
3.0%), 13.3% age 1.4 (SE 2.1%), and 0.5% age 1.5 (SE 0.4%). The average length-at-age for each
age group was as follows: 595 mm (SE 15 mm) for age 1.1, 645 mm (SE 10 mm) forage 1.2, 796
mm (SE 5 mm) forage 1.3, 862 mm (SE 19 mm) for age 1.4, and 900 mm (SE 0 mm) forage 1.5.
The estimated sex ratio of sampled Chinook salmon was 53.1% (SE 3.1%) female (Table 11).

In2017, the estimated age composition of Chinook salmon sampled from the Tyonek subsistence
set gillnet fishery was 1.6% age 1.1 (SE 0.9%), 18.1% age 1.2 (SE 2.7%), 50.0% age 1.3
(SE 3.4%), 30.2% age 1.4 (SE 3.2%). The average length-at-age for each age group was as follows:
552 mm (SE 52 mm) for age 1.1, 618 mm (SE 11 mm) for age 1.2, 816 mm (SE 6 mm) for age

1.3, and 912 mm (SE 9 mm) for age 1.4. The estimated sex ratio of sampled Chinook salmon was
53.3% (SE 3.4%) female (Table 12).

LABORATORY ANALYSIS
Assaying Genotypes

Of the 3,785 fish sampled from the 2016 and 2017 Northern District commercial and Tyonek
subsistence fisheries harvests, 2,940 fish (2,401 commercial and 539 subsistence fish) were
genotyped for 665 SNP markers.

Laboratory Failure Rates and Quality Control

Genotyping failure rates among the commercial and subsistence collections ranged from 2.74% to
3.74%. For the 2016 samples, no inconsistencies were found that were attributable to laboratory
errors. For the 2017 samples, discrepancy rates between original and QC analyses were 2.74% for
commercial and 2.91% for subsistence. Assuming equal error rates in the original and the QC
analyses, estimated error rate in the samples is half of the discrepancy rate (1.37% and 1.46%).

STATISTICAL ANALYSIS
Data Retrieval and Quality Control

Genotypic data from the 2016 and 2017 Northern District commercial and Tyonek subsistence
fisheries harvest samples for the final 413 baseline markers was read into R. Thirty-four of the
genotyped samples (1.16%) were removed from further analyses based upon the 80% rule. Seven
samples were identified as duplicates and were removed from further analyses. After removing
fish based on the 80% rule and duplicates, 2,899 fish were available to subsample for MSA.

Subsampling for Genetic Mixed-Stock Analysis

Of'the 2,899 genotyped fish available (from 2016 and 2017), 2,702 were subsampled in proportion
to harvest to create 13 mixtures for MSA: 10 commercial and 3 subsistence mixtures comprising



all annual and geographic strata (Table 2 and Figure 3). Enough samples (n > 100) were available
to represent annual harvest by commercial fishing subdistrict (General Subdistrict [south], General
Subdistrict [north], and Eastern Subdistrict) and fishery (Northern District commercial and Tyonek
subsistence).

Genetic Mixed-Stock Analysis

MSA was performed on the 13 mixtures created during the subsampling process to produce stock
composition and stock-specific harvest estimates (Tables 13—16; Appendices A1-A3 and B1).
Stock composition and stock-specific harvests estimates were produced for finer-scale temporal
strata (i.e., mixtures) forthe 2016 Northern District commercial and Tyonek subsistence harvests
(Table 2); however, for consistency with the 2017 estimates, only the fishery subdistrict and
district scale estimates are reported in the results section of this report. The estimates for fine-scale
2016 mixtures can be found in Appendices A1-A3 and B1.

Figure 3 illustrates the levels of strata used in the MSA and how the fine-scale strata were
combined into fishery subdistrict and district scale estimates using the stratified estimator. This
figure also guides the reader to the tables containing results for each level of analysis. The 2016
MSA estimates from the fine-scale MSA mixtures were combined to produce annual stock
composition and stock-specific harvest estimates for the General Subdistrict (south), General
Subdistrict (north), Eastern Subdistrict, the entire Northern District commercial fishery, and the
entire Tyonek subsistence fishery (Figure 3). The MSA estimates from the 3 commercial
subdistrict MSA mixtures were combined to produce stock composition and stock-specific harvest
estimates for the entire Northern District commercial fishery (Figure 3). The estimates reported in
the following sections include these fishery subdistrict and district scale results.

Commercial Estimates by Subdistrict

In2016 and 2017, annual Chinook salmon harvests in the General Subdistrict (south) area (Trading
Bay and Tyonek commercial) were 1,150 and 1,188, respectively (Tables 2, 13, and 14). Stock
composition estimates were greatest for the Susitna (point estimate range: 33.7-35.8%) reporting
group. The West reporting group had the second highest harvest in 2016 at 24.4% with similar
contributions by Yentna (18.6%) and Deshka (14.4%). In 2017, harvest contributions were similar
among West (18.9%), Yentna (16.5%), and Deshka (18.4%). In 2016 and 2017, harvest
contributions were 8.9-10.2% for the Knik-Turnagain reporting group (Tables 13 and 14;
Figure 4).

In 2016 and 2017, annual Chinook salmon harvests in the General Subdistrict (north) were 464,
and 545 respectively (Tables 2, 13, and 14). Harvests were dominated by the Knik-Turnagain
reporting group (point estimate range: 65.9-71.5%; Tables 4 and 5, Figure 4). The remaining
harvests were represented by smaller contributions of Susitna (range: 16.0-18.1%), Deshka (5.5—
7.5%), Yentna (2.7-6.3%), and West (range: 2.3—4.3%; Tables 13 and 14; Figure 4.).

In 2016 and 2017, annual Chinook salmon harvests in the Eastern Subdistrict were 523 and 418
respectively (Tables 2, 13, and 14). Harvest contributions were greatest from the Knik-Turnagain
(point estimate range: 47.7-60.3%) reporting group, followed by Susitna (20.9-23.2%; Tables 4
and 5; Figure 4). Remaining harvest contributions were similar among West (2.3-9.7%), Deshka
(7.9-9.9%), and Yentna groups (7.7—8.2%; Tables 13 and 14; Figure 4).
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The Kenai Peninsula reporting group contributed less than 2% to the harvest in all 3 commercial
areas in 2016 and 2017 (Tables 13 and 14; Figure 4).

Annual Northern District Commercial Estimates

In 2016 and 2017, overall annual Chinook salmon harvests in the Northern District commercial
fishery were 2,137 and 2,151 respectively (Tables 2 and 15). In both years, Knik-Turnagain was
the largest contributor to the harvest (point estimate range: 31.6-35.1%), followed by Susitna
(range: 27.2-28.3%) reporting group. The remaining harvest was made up of similar contributions
from West (13.4-14.3%), Deshka (10.9-14.0%), and Yentna (12.2—-12.6%) reporting groups. The
Kenai Peninsula reporting group contributed less than 1% to overall annual harvest in both years
(Table 15; Figure 5).

Annual Tyonek Subsistence Estimates

In2016 and 2017, estimated annual Chinook salmon harvests by Tyonek subsistence users during
sampling periods were 1,013 and 1,304 fish respectively (Tables 2 and 16). In 2016, the Susitna
(point estimate: 32.3%) and West (28.8%) reporting groups were the largest contributors to harvest
(Table 7 and Figure 6). Yentna contributed 17.1%, followed by Deshka (11.6%) and Knik-
Turnagain (9.9%). In2017, Susitna was the dominant stock present in Tyonek subsistence harvest
at 38.3%. West (16.5%), Yentna (17.9%), and Knik-Turnagain (16.0%) all contributed similarly,
with Deshka (10.4%) contributing less. The Kenai Peninsula reporting group contributed less than
1% to annual harvest in both years (Table 16; Figure 6). Credibility intervals were greater for the
Tyonek subsistence estimates than the commercial estimates because, in addition to genetic error,
error from the subsistence harvest estimates was also incorporated into the estimates.

DISCUSSION

This report includes the MSA of harvest samples collected from the Northern District commercial
and Tyonek subsistence fisheries in 2016 and 2017. These results represent the second MSA of
Chinook salmon captured in NCI fisheries (St. Saviour et al. 2019).

REPRESENTATION OF HARVESTS

Only 17 out of 1,030 fish harvested in the 2016 Tyonek subsistence fishery could not be
represented because they fell outside of the sampled date range or dates of harvest were unknown
(D. Koster, ADF&G Subsistence Division, personal communication, September 20, 2019). All
other harvests were fully represented in all strata analyzed in 2016 and 2017. Due to the small
harvests of the Northern District commercial and Tyonek subsistence Chinook salmon fisheries
relative to other commercial fisheries sampled by ADF&G, acquiring samples in proportion to
daily harvests was sometimes difficult to achieve. To reach harvest-representative samples size
goals, we allowed the use of surplus samples from 1 collection day to represent harvest on other
days provided it was within 7 days and within the same stratum. The general stability in stock
composition estimates over entire season gave us confidence that this procedure accurately
represented harvest (St. Saviour et al. 2019).

MAKING INFERENCES OUTSIDE STUDY YEARS

These analyses are derived from samples collected during a specific period of time during
particular environmental and fishery conditions. Nonetheless, this study can be used to inform
future scientific and regulatory activities. Currently, these results are derived from the most
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comprehensive dataset available toexamine stock composition of Chinook salmon captured in the
Northern District commercial and Tyonek subsistence fisheries. Along with the previous study (St.
Saviour et al. 2019), this 2-year data set provides some measure of interannual variability in stock
compositions; however, some caution must be exercised when extrapolating these results to
unanalyzed years because changes in relative abundance among reporting groups, prosecution of
fisheries, or migratory behavior due to ocean conditions might affect the distribution of stock-
specific harvests by time and area.

RELATIVE SIZE OF STOCKS AND UNKNOWN HATCHERY CONTRIBUTION

In this and the previous study (St. Saviour et al. 2019), there were some unexpected results in
harvest by reporting group. The relative magnitude of stocks originating from Susitna River Basin
including Susitna, Yentna, and Deshka rivers is thought to be considerably greater than those
originating from Knik and Turnagain arms (Decovich et al. 2020, /n prep; Oslund et al. 2017,
Bosch 2010; Baumer and Blain-Roth 2020). Yet harvests of the Knik-Turnagain reporting group
were similar to or greater than the Susitna, Deshka, or Yentna in 2016 and 2017 (Tables 5 and 6
and Figure 5).

Chinook salmon escapements to the Susitna, Deshka, and Yentna rivers have been monitored by
relatively precise mark-recapture or weir projects in recent years (Decovich et al. in prep’-?; Oslund
et al. 2017). The Chinook salmon producing systems of the Knik-Turnagain reporting group are
more numerous and much smaller in size. Escapements to most of these systems are monitored by
relatively less-precise foot surveys or not at all (Baumer and Blain-Roth 2020). Additionally,
unknown numbers of adult Chinook salmon of hatchery origin return to Ship Creek and the Eklutna
Tailrace. These fish would have allocated to the Knik-Turnagain reporting group and likely
contributed a substantial but unknown proportion of harvest.

Future Chinook salmon stock identification work in NCI should include increased escapement
monitoring and precision of stocks in the Knik-Turnagain reporting group and identification and
quantification of hatchery-produced Chinook salmon. Vegetative cover and glacial turbidity would
likely interfere in some cases, but comprehensive aerial surveys may increase our understanding
of the relative size of the Knik-Turnagain reporting group. The proportion of hatchery-produced
Chinook salmon in NCI harvests could be estimated by collection of thermally marked otoliths or
coded wire tags. Collecting all otoliths would likely be challenging for samplers due to time-
constraints imposed by fisherman and market forces that give preference to fully intact Chinook
salmon. Adipose fin clips administered to hatchery smolt would aid in identifying which fish to
sample for otoliths or coded wire tags.

The updated baseline reported in Barclay et al. (In prep) now allows for the identification of
hatchery stocks through parentage-based tagging techniques (Anderson and Garza 2006) as an
alternative to the collection of coded-wire tags. This technique involves collecting samples from
fishery harvests and hatchery broodstock from potential brood years contributing to the fishery
and genotyping them. Genotypes from the broodstock samples (parents) could then be used to
identify hatchery fish in a harvest sample by assigning hatchery fish to their parents through
genetic parentage analysis. Genetic tissue samples are collected each year from hatchery brood
stocks in Cook Inlet, and GCL has archived tissue samples from Cook Inlet hatchery brood stocks
dating back to 2012.
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Table 1.—Populations of Chinook salmon in the Upper Cook Inlet genetic baseline, including the
sampling location, collection years, number of individuals included in baseline from each population (»),
and reporting groups for mixed stock analysis of the Tyonek subsistence fishery and Northem District
commercial fishery harvests.

Pop. Geographic
no.  Reporting group region Location Collection year(s) n
West Side Cook
1 West Inlet Straight Creek 2010 93
2 Nikolai Creek 2012,2013 81
3 Chuitna River 2009 92
4 Coal Creek 2009,2010,2011 119
5 Theodore River 2010,2011,2012 119
6 Lewis River 2011,2012,2014 96
7 Sucker Creek 2011,2012 144
8 Susitna Susitna River Cheechako Creek 2014 57
9 Portage Creek 2009,2010,2011,2013 164
10 Indian River 2013,2014 98
11 Chulitna River east fork 2013,2014 97
12 Chulitna River middle fork 2009,2010,2013 229
13 Honolulu Creek 2013,2014 106
14 Pass Creek 2013,2014 104
15 Byers Creek 2013,2014 109
16 Spink Creek 2013,2014 74
17 Bunco Creek 2013 103
18 Troublesome Creek 2013,2014 119
19 Talkeetna River - noname #1 2013,2014 84
20 Talkeetna River - noname #2 2013,2014 53
21 Prairie Creek 2008,2013 142
22 Iron Creek 2013,2014 102
23 Disappointment Creek 2013,2014 133
24 Chunilna Creek 2009,2012,2013 104
25 Montana Creek 2009,2010 120
26 Sheep Creek 2013,2014 60
27 Kashwitna River 2013,2014 62
28 Little Willow Creek 2013,2014 104
29 Willow Creek 2005 70
30 Deception Creek 2009 100
31 Deshka Deshka River 1995,2005,2012,2015 302
32  Yentna Yentna River Red Creek 2012,2013 111
33 Happy River 2012,2014 45
34 HayesRiver 2012,2013,2014 74
35 Canyon Creek 2012,2013 91
36 Talachulitna River 2008,2010 120
37 Sunflower Creek 2009,2011 123
39 Knik-Turnagain Knik Arm Little Susitna River 2009,2010 125
40 Granite Creek 2013,2014,2015 83
41 Moose Creek 1995,2009,2012 120
-continued-
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Table 1.—Page 2 of 2.

Pop. Geographic
no. Reporting group  region Location Collection year(s) n
42  Knik-Turnagain Knik Arm Eagle River 2009,2011,2012 78
43 Ship Creek 2009 172
44 Turnagain Arm Campbell Creek 2011,2012 96
45 Bird Creek 2009,2011,2015 83
46 Carmen River 2011,2012,2013 74
47 Resurrection Creek 2010,2011,2012 98
48 Chickaloon River 2008,2010,2011 74
49 Kenai Peninsula Grant Creek 2011,2012,2013 87
50 KenaiRiver Quartz Creek 2006,2008,2010,2011 82
51 Crescent Creek 2006 165
52 Russian River 2005,2006,2007,2008 211
53 Juneau Creek 2005,2006,2007 116
54 KenaiRiver - upper mainstem 2009 92
55 Benjamin Creek 2005 54
56 Killey River 2005,2006 167
57 Funny River 2005,2006 128
58 KenaiRiver - middle mainstem  2003,2004, 2006 299
59 KenaiRiver - lower mainstem 2010,2011 125
60 Slikok Creek 2004,2008 81
61 Kasilof River Kasilof River - middle mainstem 2005 190
62 Kasilof River - lower mainstem 2005 132
63 Crooked Creek 1992,2005,2011 305
CoastalKenai
64 Peninsula Ninilchik River 2010,2015 144
65 Deep Creek 2010 41
66 Stariski Creek 2011,2012 106
67 Anchor River 2006,2010 145

Note: Populations and reporting groups match those in Figure 1.
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Table 2.—Chinook salmon collection details by time and area used in genetic mixed-stock analysis (MSA) ofnorthern Cook Inlet marine fisheries,
2016-2017.

0¢

Harvest Sampled Analyzed for MSA
Year Geographic area ? Date range Reported  Estimated Number Proportion Number  Proportion
2016
Trading Bay May 29-June 30 581 - 202 0.347676 143 24.6%
Tyonek commercial May 29-June 12 346 - 198 0.572254 193 55.8%
Tyonek commercial June 13-30 223 - 212 0.950673 156 70.0%
General Subdistrict (south) May 29—June 30 1,150 - 612 53.2% 492 42.8%
General Subdistrict (north) May 29—June 12 166 - 128 77.1% 125 75.3%
General Subdistrict (north) June 13-27 298 - 267 89.6% 216 72.5%
General Subdistrict (north) May 29—-June 27 464 - 395 85.1% 341 73.5%
Eastern Subdistrict May 29-June 12 257 - 196 76.3% 186 72.4%
Eastern Subdistrict June 13-30 266 - 255 95.9% 218 82.0%
Eastern Subdistrict May 29-June 30 523 - 451 86.2% 404 77.2%
Commercialsubtotals, averages May 29—June 30 2,137 1,458 68.2% 1,237 57.9%
Tyonek subsistence May 16-31 362 412 140 34.0% 137 33.3%
Tyonek subsistence June 1-25 525 601 149 24.8% 142 23.6%
Tyonek subsistence ? May 16—June 25 887 1,014 289 28.5% 279 27.5%
Totals, averages 3,024 1,747 57.8% 1,516 86.8%
2017
General Subdistrict (south) May 29-June 29 1,188 - 994 83.7% 423 35.6%
General Subdistrict (north) May 29—June 19 545 - 423 77.6% 257 47.2%
Eastern Subdistrict May 29—-June 29 418 - 369 88.3% 259 62.0%
Tyonek subsistence May 16—June 24 825 1,304 252 19.3% 247 18.9%
Totals, averages 3455 2,038 59.0% 1,186 58.2%

Note: Gray highlighted rows indicate mixture samples analyzed in the rubias R package. Nonhighlighted rows are the overall totals for General Subdistrict (south), General Subdistrict
(north), Eastern Subdistrict, and Tyonek subsistence in 2016.
* Refers to the Northern District commercial fishery unless subsistence is explicitly stated.
b Fifteen reported fish and 16 estimated fish were excluded from season totals reported in Jones and Koster (2018) and Fall et al. (2020) because they fell outside of the sampled
date range or dates of harvest were unknown and therefore could not be accurately represented in MSA.



Table 3.—Age, sex, and length composition of Chinook salmon harvested in the entire Northern District
commercial set gillnet fishery, 2016.

Age class
Sex Parameter 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 39 332 37 0 408
Age composition 0.0% 4.1% 33.2% 4.1% 0.0% 41.5%
SE (%) 0.0% 0.5% 1.1% 0.5% 0.0% 1.2%
Harvestbyage 0 89 710 88 0 887
SE (harvestby age) 0 11 24 11 0 25
Mean length (mm METF) 0 646 789 878 0 783
SE (mm) 0 6 3 10 0 4
Males
Sample size by age 17 334 243 30 0 624
Age composition 1.4% 30.0% 23.7% 3.4% 0.0% 58.5%
SE (%) 0.2% 1.0% 1.0% 0.5% 0.0% 1.2%
Harvestbyage 30 641 506 73 0 1250
SE (harvestby age) 5 22 22 10 0 25
Mean length (mm METF) 506 620 773 877 0 694
SE (mm) 16 3 4 13 0 4
Both
Sample size by age 17 373 575 67 0 1,032
Age composition 1.4% 34.1% 56.9% 7.5% 0.0% 100.0%
SE (%) 0.2% 1.1% 1.2% 0.7% 0.0% 0.0%
Harvestbyage 30 730 1,217 161 0 2,137
SE (harvestby age) 5 23 25 15 0 0
Mean length (mm METF) 506 623 782 878 0 731
SE (mm) 16 2 2 8 0 3
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Table 4.—Age, sex, and length composition of Chinook salmon harvested in the entire Northern District
commercial set gillnet fishery,2017.

Age class
Sex Parameter 1.0 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 1 48 382 119 1 551
Age composition 0.0% 0.1% 40% 294% 94%  0.1% 42.9%
SE (%) 0.0%  0.0% 0.4% 0.9% 0.6%  0.0% 1.0%
Harvestbyage 0 1 86 632 203 1 924
SE (harvestby age) 0 1 9 19 13 1 21
Mean length (mm METF) 0 590 640 793 886 1005 799
SE (mm) 0 0 7 3 6 0 4
Males
Sample size by age 3 60 281 277 109 2 732
Age composition 02% 4.7% 22.0% 21.6% 85% 0.1% 572%
SE (%) 0.1%  0.4% 0.7% 0.7% 0.5%  0.1% 0.9%
Harvestbyage 5 100 473 466 184 3 1,231
SE (harvestby age) 2 8 16 16 11 1 19
Mean length (mm METF) 332 518 613 804 899 866 720
SE (mm) 0 8 3 4 6 0 5
Both
Sample size by age 3 61 329 659 228 3 1283
Age composition 02% 4.7% 258% 513% 178%  0.2% 100.0%
SE (%) 0.1% 04% 0.8% 0.9% 0.7%  0.1% 0.0%
Harvestbyage 5 102 554 1,103 382 5 2,151
SE (harvestby age) 2 8 17 19 15 2 0
Mean length (mm METF) 332 519 617 797 892 915 754
SE (mm) 0 8 2 2 4 0 3
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Table 5.—Age, sex, and length composition of Chinook salmon harvested in the Eastern Subdistrict of
Northern District commercial set gillnet fishery, 2016.

Age class
Sex Parameter 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 9 105 7 0 121
Age composition 0.0% 2.4% 28.4% 1.9% 0.0% 32.7%
SE (%) 0.0% 0.4% 1.3% 04% 0.0% 1.3%
Harvestby age 0 13 148 10 0 171
SE (harvestby age) 0 2 7 2 0 7
Mean length (mm METF) 0 673 787 911 0 785
SE (mm) 0 7 4 8 0 5
Males
Sample size by age 10 154 81 4 0 249
Age composition 2.7% 41.6% 219% 1.1% 0.0% 67.3%
SE (%) 0.5% 1.4% 12% 03% 0.0% 1.3%
Harvestby age 14 218 114 6 0 352
SE (harvestby age) 2 7 6 2 0 7
Mean length (mm METF) 489 616 773 896 0 667
SE (mm) 23 3 5 48 0 6
Both sexes
Sample size by age 10 163 186 11 0 370
Age composition 2.7% 44.1% 503%  3.0% 0.0% 100.0%
SE (%) 0.5% 1.4% 14% 0.5% 0.0% 0.0%
Harvestbyage 14 230 263 16 0 523
SE (harvestby age) 2 7 7 3 0 0
Mean length (mm METF) 489 619 781 906 0 706
SE (mm) 23 3 3 17 0 5
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Table 6.—Age, sex, and length composition of Chinook salmon harvested in the General Subdistrict
(north) of Northern District commercial set gillnet fishery, 2016.

Age class
Sex Parameter 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 6 65 3 0 74
Age composition 0.0% 2.6% 28.4% 1.3% 0.0% 32.3%
SE (%) 0.0% 0.8% 21%  05%  0.0% 2.2%
Harvestbyage 0 12 132 6 0 150
SE (harvestby age) 0 3 10 2 0 10
Mean length (mm METF) 0 639 781 865 0 773
SE (mm) 0 29 5 30 0 7
Males
Sample size by age 5 87 61 2 0 155
Age composition 22% 380% 26.6% 09%  0.0% 67.7%
SE (%) 0.7% 2.3% 21% 04%  0.0% 2.2%
Harvestby age 10 176 124 4 0 314
SE (harvestby age) 3 11 10 2 0 10
Mean length (mm METF) 507 614 771 840 0 675
SE (mm) 33 5 8 15 0 8
Both sexes
Sample size by age 5 93 126 5 0 229
Age composition 22% 40.6%  55.0% 22%  0.0% 100.0%
SE (%) 0.7% 2.3% 23% 0.7%  0.0% 0.0%
Harvestbyage 10 188 255 10 0 464
SE (harvestby age) 3 11 11 3 0 0
Mean length (mm METF) 507 616 776 855 0 707
SE (mm) 33 5 5 18 0 7
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Table 7.—Age, sex, and length composition of Chinook salmon harvested in the General Subdistrict
(south) of Northern District commercial set gillnet fishery, 2016.

Age class
Sex Parameter 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 24 162 27 0 213
Age composition 0.0% 55%  37.4% 6.2% 0.0% 49.2%
SE (%) 0.0% 0.9% 1.8% 0.9% 0.0% 1.9%
Harvestby age 0 64 430 72 0 566
SE (harvestby age) 0 10 21 11 0 22
Mean length (mm METF) 0 642 792 875 0 785
SE (mm) 0 6 4 12 0 5
Males
Sample size by age 2 93 101 24 0 220
Age composition 05% 21.5% 233% 5.5% 0.0% 50.8%
SE (%) 0.3% 1.6% 1.6% 0.9% 0.0% 1.9%
Harvestby age 5 247 268 64 0 584
SE (harvestby age) 3 18 18 10 0 22
Mean length (mm METF) 550 627 774 878 0 721
SE (mm) 10 5 7 14 0 7
Both sexes
Sample size by age 2 117 263 51 0 433
Age composition 05% 27.0% 60.7% 11.8% 0.0% 100.0%
SE (%) 0.3% 1.7% 1.9% 1.2% 0.0% 0.0%
Harvestbyage 5 311 698 135 0 1,150
SE (harvestby age) 3 19 21 14 0 0
Mean length (mm METF) 550 630 785 876 0 753
SE (mm) 10 4 3 9 0 5
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Table 8.—Age, sex, and length composition of Chinook salmon harvested in the Eastern Subdistrict of
Northern District commercial set gillnet fishery, 2017.

Age class
Sex Parameter 1.0 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 1 7 99 31 0 138
Age composition 0.0% 0.4% 2.5% 34.9% 109%  0.0% 48.6%
SE (%) 0.0% 02% 0.5% 1.6% 1.0% 0.0% 1.7%
Harvestbyage 0 1 10 146 46 0 203
SE (harvestby age) 0 1 2 7 4 0 7
Mean length (mm METF) 0 590 649 793 880 0 804
SE (mm) 0 NA 5 5 10 0 6
Males
Sample size by age 1 14 53 57 20 1 146
Age composition 04% 4.9% 18.7%  20.1% 7.0% 0.4% 51.4%
SE (%) 02% 0.7% 1.3% 1.3% 09% 0.2% 1.7%
Harvestbyage 1 21 78 84 29 1 215
SE (harvestby age) 1 3 5 6 4 1 7
Mean length (mm METF) 300 502 610 802 880 880 711
SE (mm) 0 15 7 9 14 0 12
Both sexes
Sample size by age 1 15 60 156 51 1 284
Age composition 04% 53% 211%  549% 18.0% 04% 100.0%
SE (%) 02% 0.8% 1.4% 1.7% 13% 02% 0.0%
Harvestbyage 1 22 88 230 75 1 418
SE (harvestby age) 1 3 6 7 5 1 0
Mean length (mm METF) 300 508 614 796 880 880 756
SE (mm) 0 15 6 4 8 0 7
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Table 9.—Age, sex, and length composition of Chinook salmon harvested in the General Subdistrict
(north) of Northern District commercial set gillnet fishery, 2017.

Age class
Sex Parameter 1.0 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 0 13 79 24 0 116
Age composition 0.0% 0.0% 4.1% 24.8% 7.5% 0.0% 36.4%
SE (%) 0.0% 0.0% 0.7% 1.6% 1.0% 0.0% 1.7%
Harvestbyage 0 0 22 135 41 0 198
SE (harvestby age) 0 0 4 8 5 0 9
Mean length (mm METF) 0 0 627 783 891 0 788
SE (mm) 0 0 11 5 8 0 8
Males
Sample size by age 1 20 85 68 29 0 203
Age composition 03% 63% 266% 213% 9.1%  0.0% 63.6%
SE (%) 02% 09% 1.6% 1.5% 1.0% 0.0% 1.7%
Harvestbyage 2 34 145 116 50 0 347
SE (harvestby age) 1 5 9 8 6 0 9
Mean length (mm METF) 340 514 612 811 926 0 712
SE (mm) 0 17 5 7 12 0 10
Both sexes
Sample size by age 1 20 98 147 53 0 319
Age composition 03% 63% 307%  46.1% 16.6% 0.0% 100.0%
SE (%) 02% 09% 1.7% 1.8% 1.3% 0.0% 0.0%
Harvest by age 2 34 167 251 91 0 545
SE (harvestby age) 1 5 9 10 7 0 0
Mean length (mm METF) 340 514 614 796 910 0 740
SE (mm) 0 17 4 5 8 0 7
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Table 10.—Age, sex, and length composition of Chinook salmon harvested in the General Subdistrict
(south) of Northern District commercial set gillnet fishery, 2017.

Age class
Sex Parameter 1.0 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 0 28 204 64 1 297
Age composition 0.0% 0.0% 4.1% 30.0% 94% 0.1% 43.7%
SE (%) 0.0% 0.0% 0.5% 1.2% 0.7% 0.1% 1.2%
Harvestbyage 0 0 49 356 112 2 519
SE (harvestby age) 0 0 6 14 9 1 15
Mean length (mm METF) 0 0 645 796 885 1005 801
SE (mm) 0 0 8 3 7 0 5
Males
Sample size by age 1 26 143 152 60 1 383
Age composition 01% 38% 21.0% 22.4% 8.8% 0.1% 56.3%
SE (%) 0.1% 0.5% 1.0% 1.0% 0.7% 0.1% 1.2%
Harvestbyage 2 45 250 266 105 2 669
SE (harvestby age) 1 6 12 12 8 1 15
Mean length (mm METF) 350 529 615 802 891 855 727
SE (mm) 0 9 4 5 8 0 7
Both sexes
Sample size by age 1 26 171 356 124 2 680
Age composition 0.1% 38% 251%  52.4% 182% 03% 100.0%
SE (%) 0.1% 0.5% 1.1% 1.3% 1.0% 0.1% 0.0%
Harvestbyage 2 45 299 622 217 3 1,188
SE (harvestby age) 1 6 13 15 12 2 0
Mean length (mm METF) 350 529 620 799 888 930 759
SE (mm) 0 9 3 3 5 0 4
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Table 11.—Age, sex, and length composition of Chinook salmon harvested in the Tyonek Subsistence
set gillnet fishery, 2016.

Age class
Sex Parameter 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 2 12 78 19 1 112
Age composition 0.9% 5.7% 37.0% 9.0% 0.5% 53.1%
SE (%) 0.6% 1.4% 3.0% 1.8% 0.4% 3.1%
Harvestby age 10 58 375 91 5 538
SE (harvestby age) 7 16 35 20 5 38
Mean length (mm METF) 670 667 797 842 900 790
SE (mm) 10 20 6 26 0 8
Males
Sample size by age 9 26 55 9 0 99
Age composition 4.3% 12.3% 26.1% 4.3% 0.0% 46.9%
SE (%) 1.2% 2.0% 2.7% 1.2% 0.0% 3.1%
Harvestby age 43 125 264 43 0 476
SE (harvestby age) 14 23 31 14 0 37
Mean length (mm METF) 579 635 794 906 0 743
SE (mm) 13 11 10 16 0 12
Both
Sample size by age 11 38 133 28 1 211
Age composition 52% 18.0% 63.0% 13.3% 0.5% 100.0%
SE (%) 1.4% 2.4% 3.0% 2.1% 0.4% 0.0%
Harvestbyage 53 183 639 135 5 1,014
SE (harvestby age) 15 27 38 24 5 30
Mean length (mm METF) 595 645 796 862 900 768
SE (mm) 15 10 5 19 0 7
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Table 12.-Age, sex, and length composition of Chinook salmon harvested in the Tyonek subsistence set
gillnet fishery, 2017.

Age class
Sex Parameter 1.0 1.1 1.2 1.3 1.4 1.5 All ages
Females
Sample size by age 0 1 15 49 32 0 97
Age composition 0.0% 0.5% 82% 269% 17.6% 0.0% 53.3%
SE (%) 0.0% 0.5% 1.9% 3.1% 2.6% 0.0% 3.4%
Harvestbyage 0 7 107 351 229 0 695
SE (harvestby age) 0 7 26 43 36 0 49
Mean length (mm METF) 0 655 642 824 911 0 823
SE (mm) 0 0 18 8 14 0 11
Males
Sample size by age 0 2 18 42 23 0 85
Age composition 0.0% 1.1% 99% 23.1% 12.6% 0.0% 46.7%
SE (%) 0.0% 0.7% 2.1% 2.9% 23%  0.0% 3.4%
Harvestbyage 0 14 129 301 165 0 609
SE (harvestby age) 0 10 28 40 32 0 49
Mean length (mm METF) 0 500 599 806 913 0 784
SE (mm) 0 15 13 10 12 0 14
Both
Sample size by age 0 3 33 91 55 0 182
Age composition 0.0% 1.6% 18.1% 50.0% 302% 0.0% 100.0%
SE (%) 0.0% 09% 2.7% 3.4% 32%  0.0% 0.0%
Harvestbyage 0 21 236 652 394 0 1,304
SE (harvestby age) 0 12 37 49 44 0 29
Mean length (mm METF) 0 552 618 816 912 0 804
SE (mm) 0 52 11 6 9 0 9
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Table 13.—Stock composition (%) and stock-specific harvest estimates based on genetic data for Chinook
salmon harvested in the General Subdistrict (south), General Subdistrict (north), and Eastern Subdistrict of
the Northern District set gillnet fishery of Cook Inlet, Alaska, in 2016. Sample sizes (n), means, 90%
credibility intervals (CI), and standard deviation of the proportions (SD) are provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI

Harvest Reporting group Mean 5% 95% SD Mean 5% 95%

General Subdistrict (south) n =492
West 244 201 289 27 281 231 332
Susitna 337 293 38.1 26 388 337 438
Deshka 144 114 175 18 166 131 202
Yentna 186 150 222 22 214 173 256
Knik-Turnagain 8.9 64 115 1.6 102 73 132
Kenai Peninsula 0.0 0.0 03 02 0 0 3

Harvestrepresented 1,150

Harvest not represented 0

Totalharvest 1,150

General Subdistrict (north) n =341
West 23 03 48 14 11 1 22
Susitna 18.1 146 218 22 84 68 101
Deshka 55 35 80 14 25 16 37
Yentna 2.7 1.2 46 1.0 12 6 21
Knik-Turnagain 715 672 756 25 332 312 351
Kenai Peninsula 0.0 0.0 06 03 0 0 3

Harvest represented 464

Harvest not represented 0

Totalharvest 464

Eastern Subdistrict n =403
West 2.7 0.7 51 14 14 4 27
Susitna 209 175 242 20 109 92 127
Deshka 7.9 55 103 1.5 41 29 54
Yentna 8.2 59 107 15 43 31 56
Knik-Turnagain 603 56.1 643 25 315 294 336
Kenai Peninsula 0.1 0.0 07 03 0 0 4

Harvest represented 523

Harvestnot represented 0

Totalharvest 523

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% of iterations
had values above zero.
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Table 14.—Stock composition (%) and stock-specific harvest estimates based on genetic data for Chinook
salmon harvested in the General Subdistrict (south), General Subdistrict (north), and Eastern Subdistrict of
the Northern District set gillnet fishery of Cook Inlet, Alaska, in 2017. Sample sizes (n), means, 90%
credibility intervals (CI), and standard deviation of the proportions (SD) are provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI

Harvest Reporting group Mean 5% 95% SD Mean 5% 95%

General Subdistrict (south) n =423
West 189 152 227 22 224 181 270
Susitna 358 317 399 25 425 377 474
Deshka 184 152 216 19 219 181 257
Yentna 165 132 20.1 2.1 196 156 239
Knik-Turnagain 10.2 7.8 128 1.5 122 92 152
Kenai Peninsula 0.2 0.0 07 02 3 0 8

Harvestrepresented 1,188

Harvest not represented 0

Totalharvest 1,188

General Subdistrict (north) n =257
West 43 1.6 77 1.8 24 9 42
Susitna 160 119 202 25 87 65 110
Deshka 7.5 48 104 1.7 41 26 57
Yentna 6.3 38 93 1.7 34 21 51
Knik-Turnagain 659 605 710 32 359 330 387
Kenai Peninsula 0.0 0.0 03 02 0 0 2

Harvest represented 545

Harvest not represented 0

Totalharvest 545

Eastern Subdistrict n =259
West 9.7 59 139 25 41 25 58
Susitna 232 187 283 29 97 78 118
Deshka 9.9 6.7 135 20 42 28 57
Yentna 7.7 48 112 2.0 32 20 47
Knik-Turnagain 477 423 532 33 199 177 223
Kenai Peninsula 1.7 0.5 33 09 7 2 14

Harvest represented 418

Harvestnot represented 0

Totalharvest 418

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% of iterations
had values above zero.
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Table 15.—Annual stock composition (%) and stock-specific harvest estimates based on genetic data for
Chinook salmon harvested in the Northern District set gillnet fishery of Cook Inlet, Alaska, in 2016 and
2017. Estimates were calculated using a stratified estimator for combined area strata. Within each year,
sample sizes (n), means, 90% credibility intervals (CI), and standard deviation of the proportions (SD) are
provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI
Harvest Reporting group Mean 5% 95% SD Mean 5% 95%
Year2016,n=1,236
West 143 118 169 1.5 306 252 360
Susitna 272 246 298 1.6 581 525 637
Deshka 10.9 9.1 128 1.1 232 194 273
Yentna 126 105 146 13 269 224 312
Knik-Turnagain 351 331 370 1.2 749 707 791
Kenai Peninsula 0.0 0.0 03 0.1 0 0 6
Harvestrepresented 2,137
Harvest not represented 0
Totalharvest 2,137
Year2017,n=939
West 134 112 158 14 289 241 340
Susitna 283 257 310 1.6 609 554 667
Deshka 140 120 160 12 301 258 345
Yentna 122 102 143 13 262 219 308
Knik-Turnagain 31.6 294 339 13 680 633 728
Kenai Peninsula 0.5 0.1 09 0.2 10 3 18
Harvest represented 2,151
Harvest not represented 0
Totalharvest 2,151

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% of'iterations
had values above zero.
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Table 16.—Annual stock composition (%) and stock-specific harvest estimates based on genetic data for
Chinook salmon harvested in the Tyonek subsistence set gillnet fishery of Cook Inlet, Alaska, in 2016 and
2017. Within each year, sample sizes (n), means, 90% credibility intervals (CI), and standard deviation of
the proportions (SD) are provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI
Harvest Reporting group Mean 5% 95% SD Mean 5% 95%
Year2016,n=2792
West 288 234 350 35 292 237 355
Susitna 323 271 378 34 327 274 384
Deshka 116 81 154 22 118 82 156
Yentna 17.1 128 21.8 2.8 174 130 221
Knik-Turnagain 99 70 132 19 100 71 134
Kenai Peninsula 02 00 09 04 2 0 9
Harvest represented 1,013
Harvest not represented? 17
Totalharvest 1,030
Year2017,n=247
West 16,5 11.6 219 32 216 152 285
Susitna 383 324 443 37 499 422 577
Deshka 104 70 142 22 136 92 185
Yentna 179 133 229 29 234 174 298
Knik-Turnagain 160 11.8 203 2.6 208 154 265
Kenai Peninsula 0.8 0.0 2.1 0.7 11 1 27
Harvest represented 1,304
Harvestnot represented 0
Totalharvest 1,304

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% ofiterations
had values above zero.

* Seventeen fish were not represented in 2016 because they fell outside of the sampled date range or dates of harvest were
unknown and therefore could not be accurately represented in MSA.
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Figure 1.—Map of statistical areas for set gillnet commercial fishing in the Northern District of Upper Cook Inlet.
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Figure 2.—Sampling locations for Chinok slmon populations from Cook Inlet included in the Cook
Inlet genetic baseline.

Note: Numbers correspond to map numbersin Table 1. Location dot color matchesreporting group assignment.
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Figure 4.—Annual stock-specific harvest estimates and 90% credibility intervals based on genetic data for Chinook salmon harvested in the

General Subdistrict (south), General Subdistrict (north), and Eastern Subdistrict of the Northem District set gillnet fishery of Cook Inlet, Alaska, in
2016 and2017.
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Figure 5.—Annual stock-specific harvest estimates and 90% credibility intervals based on genetic data
for Chinook salmon harvested in the Northern District set gillnet fishery of Cook Inlet, Alaska, in 2016 and
2017.

Note: Estimates were calculated using a stratified estimator for combined area strata
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Figure 6.—Annual stock-specific harvest estimates and 90% credibility intervals based on genetic data
for Chinook salmon harvested in the Tyonek subsistence set gillnet fishery of Cook Inlet, Alaska, in 2016

and 2017.

41



42



APPENDIX A: STOCK COMPOSITION AND STOCK-
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Appendix A1.—Stock composition (%) and stock-specific harvest estimates based on genetic data for
Chinook salmon harvested in the Trading Bay and Tyonek statistical areas of the Northern District set
gillnet fishery of Cook Inlet, Alaska, in 2016. Sample sizes (r), means, 90% credibility intervals (CI), and
standard deviation of the proportions (SD) are provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI

Harvest Reporting group Mean 5% 95% SD Mean 5% 95%

Trading Bay,May 29-June 30,n = 143
West 25.1 178 329 45 146 103 191
Susitna 390 315 464 4.6 226 183 269
Deshka 11.2 6.8 160 29 65 39 93
Yentna 15.0 94 210 35 87 55 122
Knik-Turnagain 9.7 57 145 27 56 33 84
Kenai Peninsula 0.0 0.0 05 03 0 0 3

Harvest represented 581

Harvestnot represented 0

Totalharvest 581

Tyonek,May 29-June 12,1 =193
West 20.5 147 263 3.6 71 51 91
Susitna 305 244 365 3.7 105 84 126
Deshka l66 121 217 29 57 42 75
Yentna 222 168 28.0 35 77 58 97
Knik-Turnagain 10.3 64 148 25 35 22 51
Kenai Peninsula 0.0 0.0 03 02 0 0 1

Harvest represented 346

Harvest not represented 0

Totalharvest 346

Tyonek, June 13-30,n =156
West 285 215 362 45 64 48 81
Susitna 25.1 19.0 316 338 56 42 70
Deshka 194 136 256 3.6 43 30 57
Yentna 223 157 292 40 50 35 65
Knik-Turnagain 4.7 2.0 8.1 1.9 10 4 18
Kenai Peninsula 0.0 0.0 05 03 0 0 1

Harvest represented 223

Harvest not represented 0

Totalharvest 223

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% of iterations
had values above zero.
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Appendix A2.—Stock composition (%) and stock-specific harvest estimates based on genetic data for
Chinook salmon harvested in the General Subdistrict (north) area of the Northern District set gillnet fishery
of Cook Inlet, Alaska, in 2016. Sample sizes (n), means, 90% credibility intervals (CI), and standard
deviation of the proportions (SD) are provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI
Harvest Reporting group Mean 5% 95% SD Mean 5%  95%
General Subdistrict (north), May 29-June 12, n = 125
West 6.1 1.6 114 29 10 3 19
Susitna 262 199 331 40 43 33 55
Deshka 8.2 44 128 26 14 7 21
Yentna 24 0.0 64 2.0 4 0 11
Knik-Turnagain 571 495 642 45 95 82 107
Kenai Peninsula 0.0 0.0 1.1 05 0 0 2
Harvestrepresented 166
Harvest not represented 0
Totalharvest 166
General Subdistrict (north), June 13-27,n =216
West 0.2 0.0 27 13 1 0 8
Susitna 13.5 94 180 26 40 28 54
Deshka 4.0 1.8 6.8 1.6 12 5 20
Yentna 2.8 1.2 48 1.1 8 4 14
Knik-Turnagain 795 744 843 3.1 237 222 251
Kenai Peninsula 0.0 0.0 0.8 0.3 0 0 2
Harvestrepresented 298
Harvest not represented 0
Totalharvest 298

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% of iterations
had values above zero.
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Appendix A3.—Stock composition (%) and stock-specific harvest estimates based on genetic data for
Chinook salmonharvested in the Eastern Subdistrict area ofthe Northern District set gillnet fishery of Cook
Inlet, Alaska, in 2016. Sample sizes (7), means, 90% credibility intervals (CI), and standard deviation of
the proportions (SD) are provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI
Harvest Reporting Group Mean 5% 95% SD Mean 5% 95%
Eastern Subdistrict, May 29-June 12,n = 186
West 0.3 0.0 41 20 1 0 11
Susitna 259 207 315 33 67 53 81
Deshka 9.0 55 127 22 23 14 33
Yentna 10.1 6.4 142 24 26 16 37
Knik-Turnagain 547 487 60.6 3.7 141 125 156
Kenai Peninsula 0.0 0.0 04 02 0 0 1
Harvestrepresented 257
Harvest not represented 0
Totalharvest 257
Eastern Subdistrict, June 13-30,n =218
West 5.0 2.1 85 19 13 6 23
Susitna 16.0 12.1 203 25 43 32 54
Deshka 6.8 3.9 10.1 1.9 18 10 27
Yentna 6.3 3.7 94 18 17 10 25
Knik-Turnagain 65.7 602 713 34 175 160 190
Kenai Peninsula 0.2 0.0 1.3 0.6 0 0 4
Harvestrepresented 266
Harvest not represented 0
Totalharvest 266

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% ofiterations
had values above zero.
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Appendix B1.—Stock composition (%) and stock-specific harvest estimates based on genetic data for
Chinook salmon harvested in the Tyonek subsistence set gillnet fishery of Cook Inlet, Alaska, in 2016.
Sample sizes (1), means, 90% credibility intervals (CI), and standard deviation of the proportions (SD) are
provided.

Stock composition (%) Stock-specific harvest
90% CI 90% CI
Harvest Reporting group Mean 5% 95% SD Mean 5% 95%
Tyonek subsistence, May 16-31,n= 137
West 292 214 375 49 120 88 155
Susitna 329 249 412 50 136 103 170
Deshka 7.3 33 122 2.7 30 14 50
Yentna 213 14.8 285 42 88 61 117
Knik-Turnagain 8.6 4.7 133 2.6 36 20 55
Kenai Peninsula 0.5 0.0 2.0 0.8 2 0 8
Harvestrepresented 412
Harvest not represented? 0
Totalharvest 412
Tyonek subsistence, June 1-25,n = 142
West 286 21.0 372 48 172 126 224
Susitna 319 247 394 45 191 149 237
Deshka 14.5 9.5 20.1 3.2 87 57 121
Yentna 14.3 8.5 21.1 3.8 86 51 127
Knik-Turnagain 10.8 6.8 154 2.6 65 41 93
Kenai Peninsula 0.0 0.0 0.5 0.3 0 0 3
Harvest represented 601
Harvest not represented?® 0
Totalharvest 601

Note: Stock-specific harvest estimates may not sum to the total harvest represented due to rounding error and their 90% credibility
intervals may not include the point estimate for the very low stock-specific harvest numbers because fewer than 5% of iterations
had values above zero.

Seventeen fish were not represented in 2016 because they fell outside of the sampled date range or dates of harvest were
unknown and therefore could not be accurately represented in MSA.
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