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Alaska Sustainable Salmon Fund 
Statement of Work 

 
I. Project Title: Chignik Inseason Genetics – Phase 2 

 
II. Project Number: 44167  
 
III. Principal Investigator  

Kyle Shedd, Fisheries Geneticist  
Alaska Department of Fish and Game (ADF&G) 
Division of Commercial Fisheries (CF)  
Gene Conservation Laboratory 
333 Raspberry Road 
Anchorage, AK 99518 
907-267-2531 
kyle.shedd@alaska.gov 
 
Co-Principal Investigators 
Tyler Dann, Fisheries Geneticist II 
ADF&G CF, Gene Conservation Laboratory 
333 Raspberry Road 
Anchorage, AK 99518 
907-267-2201 
tyler.dann@alaska.gov 
 
Dawn Wilburn, Fisheries Biologist III, Chignik Management Area Biologist 
ADF&G CF  
351 Research Court 
Kodiak, AK 99615 
907-486-1806 
dawn.wilburn@alaska.gov 
 
Mary Beth Loewen, former PI 

 
IV. Project Period: 6/1/15 – 11/30/17 

 
V. AKSSF Objective: 3A-2  PCSRF Objective: RM&E 
    
VI. Project Description 

1. Synopsis 
The two distinct runs of sockeye salmon in the Chignik River watershed (Black Lake 
early run and Chignik Lake late run) provide a crucial cultural and food resource for 
four year-round communities in the Chignik area. This project will collect and 
analyze genetic information both inseason and postseason to determine the run timing 
through the Chignik River weir of both stocks. Inseason mixed-stock analysis (MSA) 
is the best available tool for precise escapement goal targeting of mixed stock runs 
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especially in a system such as Chignik where both runs are highly utilized subsistence 
resources. This project continues work begun in AKSSF project 44509.  

2. Introduction 
There is substantial temporal overlap in the returns of Black Lake and Chignik Lake 
sockeye salmon late June through late July. This overlap complicates management of 
the Chignik River system because of the need to meet a variety of complex goals—
such as escapement for each run—while still providing harvest opportunities for 
residents dependent on the resource. In order to achieve escapement goals for the 
Black Lake and Chignik Lake stocks simultaneously, as well as maximize surpluses 
available to subsistence and commercial harvesters, ADF&G uses inseason estimates 
of the stock-specific escapement to the Chignik River. Prior to 1980, time-of-entry 
relationships based on tagging studies and age groups were employed to partition the 
catch and escapement between the two runs. From 1980 to 2003, stocks were 
separated using scale pattern analysis. Beginning in 2004, Black Lake early-run 
escapement has been estimated based on escapement through July 4. After the July 4 
“cut-off date,” all salmon that pass upstream through the weir have been counted as 
Chignik Lake late-run fish.  
 
In recent years, some doubt has been cast on the efficacy of this management 
strategy. Recent seasons with anomalous temperatures resulting in unusual run timing 
have facilitated an increased need for inseason stock composition information. In the 
late 1990s and early 2000s, large pulses of fish did not build up in Chignik Lagoon or 
pass through the weir as was usually seen, thus early-season subsistence fishing 
opportunities were limited by the slow movement of salmon. Consequently, several 
subsistence users reported they had a difficult time harvesting enough early-run 
salmon to meet their needs. This was observed again in May and June 2014 when, 
even without any commercial fishery, the early-run Chignik River sockeye salmon 
return was low and required increased subsistence efforts by local residents. 
 
Most recently, AKSSF project 44509, Chignik Inseason Genetics – Phase 1, allowed 
for the inseason collection and analysis of genetic samples from 2010-2013 which 
revealed variability in relative run-specific timing, with as many as 35,955 salmon 
inappropriately attributed to Chignik Lake (late run) in 2010. Inaccuracies in 
escapement estimates due to variations in run timing result in simultaneous under- 
and over-estimation of stock-specific escapement. Under-escapement could threaten 
the future viability of the Chignik runs with insufficient spawners, and reduced input 
of marine-derived nutrients, to produce strong returns. Over-escapement could result 
in increased competition for juveniles in the freshwater environment and reduced 
survival as well as foregone harvest in the subsistence and commercial fisheries 
affecting both cultural practices and the economy of these year-round communities. 
 
Inseason MSA provides managers with the best possible information to target run-
specific escapement levels which provide run-specific opportunity for subsistence 
harvests. Annually, six temporal strata comprised of approximately 190 fish each 
collected during the critical overlap period (late June to mid July) will be used to 
quantify the contribution of both stocks to Chignik River escapement. Genomic DNA 
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will be extracted and assayed for 24 sockeye salmon single nucleotide 
polymorphisms (SNPs). These genotypes will be analyzed to provide an estimated 
proportion of each stock in the escapement within 48 hours of the fish passing the 
weir. These inseason estimates of stock-specific escapement allow managers to 
adaptively manage harvests to ensure that escapement goals are met and subsistence 
resources are managed sustainably. 

3. Location 
Site: Chignik River Weir 

Latitude: 56.258055 N  Longitude: 158.729338 W 
 
VII. Objectives 

1. Collect 190 genetic tissue (axillary process) samples paired with age/sex/length 
(ASL) data from sockeye salmon passing the Chignik River weir at each of six time 
periods each field season 2015 – 2017, approximately every four days during the 
overlap time period between the early and late run (June 26 through July 18) 

2. Analyze the genetic tissue samples for stock composition from escapement samples 
within 48 hours of collection at the weir 

3. Use the identified stock proportions of Black and Chignik lakes sockeye salmon 
passing the weir to manage both runs of sockeye salmon throughout the season  

 
VIII. Methods 

Objective 1 
ADF&G currently operates the Chignik River weir to enumerate salmon escapement and 
collects biological information from sockeye salmon to meet inseason weekly goals of 
240 fish. At the start of each season, the crew leader will train new technicians and 
review training for returning technicians in age/sex/length/tissue sample collection from 
sockeye salmon at the Chignik River Weir.   
 
Sample collection: Annually, a total of six stratum samples of approximately 190 fish 
with increased sampling intensity during the overlap period (June 26 through July 18) 
will be collected and used to quantify the contribution of both Black and Chignik lakes 
sockeye salmon stocks to Chignik River escapement estimates. The axillary process (1/2-
1” max) will be clipped from 190 sockeye salmon and placed into an individually labeled 
cryovial partially filled with ethanol. Paired sex and length will be recorded and scales 
sampled for age determination. Data will be recorded into Rite in the Rain notebooks, 
data sheets, and into Rugged Digital Assistants (RDAs) in the field. Samples will be 
shipped via commercial air service from Chignik Lake that day or the following morning 
to the ADF&G Gene Conservation Lab (GCL) in Anchorage. Genomic DNA will be 
extracted and assayed for 24 sockeye SNPs. The 24 SNPs that best distinguish between 
the early and late runs will be selected.  
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Proposed sample dates for 2015 inseason MSA of Chignik sockeye salmon 

 
Objective 2  
Mixed stock analysis will follow standardized procedures similar to those described in 
Dann et al. (2012a). Genomic DNA will be extracted from tissue samples using a 
DNeasy® 96 Tissue Kit by QIAGEN® (Valencia, CA). DNA will be screened for 24 
SNPs using a Fluidigm® platform. If necessary, SNPs may be rescreened on an Applied 
Biosystems® platform as a backup method for assaying genotypes. Approximately 8% of 
individuals analyzed for this project will be re-extracted and genotyped as a quality 
control measure to identify laboratory errors and to measure the background discrepancy 
rate of the genotyping process. This quality control will be conducted post-season. 
Genotypes will be imported and archived in the Gene Conservation Laboratory Oracle 
database LOKI. 
 
Only individuals with high quality data will be included in MSA. Data quality control 
will include identifying and removing individuals missing >20% genotypic data, 
duplicate individuals, and non-sockeye salmon. Stock composition of the Chignik River 
escapement for each stratum will be estimated using the software package BAYES. A 
series of independent Markov Chain Monte Carlo (MCMC) chains with different starting 
values for each population will be combined to form the posterior distribution. The 
analysis will tabulate summary statistics from these distributions to describe stock 
compositions. 
 
Objective 3  
Estimates of stock composition will be based on the current genetic baseline representing 
spawning sockeye salmon from known origins throughout the Chignik River basin. 
Collections included in this baseline and methods used to develop and evaluate the 
baseline will follow Dann et al. (2012b). This project will report estimates to population 
groups within Black Lake and Chignik Lake. A report of the estimated stock composition 
will be transmitted to staff at the Chignik field office as soon as possible and within 24 
hours of samples arriving in Anchorage to better inform management decisions to 
achieve appropriate levels of escapement for each run.  
 
At the point during the season that stock composition estimates of the early- and late-runs 
indicate a significant transition between the runs is occurring, the stock composition 
estimates will be fit to a common logistic function. A nonlinear weighted (by sample 
size) least squares optimizing scheme will be used to fit the model to stock composition 

Sun Mon Tues Wed Thurs Fri Sat Sun Mon Tues Wed Thurs Fri Sat
1 2 3 4 5 6 1 2 3 4

7 8 9 10 11 12 13 5 6 7 8 9 10 11
14 15 16 17 18 19 20 12 13 14 15 16 17 18
21 22 23 24 25 26 27 19 20 21 22 23 24 25
28 29 30 26 27 28 29 30 31

June 2015 July 2015
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data. The resulting curve will be applied to the overall escapement data to determine the 
escapement to the early and late runs on a daily basis.  

  
IX. Benefits 

The communities of the Chignik area depend on both early- and late-run sockeye salmon 
for subsistence needs. Results from this work will aid in the effective management and 
maintenance of Chignik sockeye salmon stocks, allowing stock-specific inseason 
management actions to ensure escapement needs for each stock are met and surplus fish 
are available for both early and late season subsistence fisheries.  
 

X. Products, Milestones, and Timelines 
• March – May 2015: Obtain genetics sampling gear for 2015 season; develop 

preseason logistics; hire personnel; complete operational plans for 2015 season; 
install Chignik River weir; attend stakeholder pre-season meetings* 

• June – July 2015: Sample and analyze 190 nonlethal tissue samples every four 
days for three weeks midseason during the overlap period (see proposed sampling 
dates)  

• October 2015: Present synthesis of results in conjunction with previously 
analyzed samples at the American Fisheries Society (AFS) annual meeting in 
Homer 

• November 2015 – January 2016: Summarize results into draft of Annual 
Management Report (AMR); incorporate genetic analysis into escapement goal 
review in preparation for Board of Fisheries (BoF) meeting 

• January 2016: Chignik Management Area BoF meeting 
• February 2016: Present findings to Chignik Regional Aquaculture Association 

annual meeting; address subsistence issues with stakeholders; publish AMR 
• April 2016: Obtain genetics sampling gear for 2016 season; develop preseason 

logistics; hire personnel; complete operational plans for 2016 season 
• May 15, 2016 – June 1, 2016: Install Chignik River weir; attend stakeholder pre-

season meetings 
• June – July 2016: Sample and analyze 190 nonlethal tissue samples every four 

days for three weeks midseason during the overlap period 
• October 2016: Present synthesis of results in conjunction with previously 

analyzed samples at the Arctic Division American Association for Advancement 
of Science (AAAS) meeting 

• November 2016 – January 2017: Summarize results into draft of AMR 
• February 2017: Present findings to Chignik Regional Aquaculture Association 

annual meeting; address subsistence issues and harvest strategies with 
stakeholders; publish AMR 

• April 2017: Obtain genetics sampling gear for 2017 season; develop preseason 
logistics; hire personnel; complete operational plans for 2017 season 

• May 15, 2017 – June 1, 2017: Install Chignik River weir; attend stakeholder pre-
season meetings  

• June – July 2017: Sample and analyze 190 nonlethal tissue samples 
approximately every four days for three weeks midseason during the overlap 
period 
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• November 2017 – January 2018: Summarize results into AMR* 
• February 2018: Present findings to Chignik Regional Aquaculture Association 

annual meeting; address subsistence issues and harvest strategies with 
stakeholders;  publish AMR* 

• April 15, 2018: Provide final report to AKSSF 
 
*Costs incurred for activities outside the project period are funded separately. 

 
XI. Budget 

ADF&G CF Total 
100 Personnel $53,690  
200 Travel $14,125  
300 Contractual $5,660  
400 Supplies $47,880  
500 Equipment $0  
Subtotal $121,355 
Expenses subject to indirect  $53,690  
600 Indirect $11,275 
Total $132,630 

 
ADF&G CF Budget Narrative: 

 
Line 100: Personnel ($53,690) 
The State of Alaska salary calculator was used to estimate personnel costs.   
 
• A Fish and Wildlife Technician (FWT) IV (PCN: 11-5177, Cupp) will prepare kits, 

receive and inventory samples, and extract DNA from samples:  
FY16: 1 month @ $4,876/month = $4,876 
FY17: 1 month @ $5,107/month = $5,107 
FY18: 1 month @ $5,260/month = $5,260 
 

• A Fishery Biologist (FB) I (PCN: 11-4263, Kuriscak) will help extract and genotype 
DNA from samples:  

FY16: 1 month @ $6,649/month = $6,649 
FY17: 1 month @ $6,848/month = $6,848 
FY18: 1 month @ $7,054/month = $7,054 
 

• An FB II (PCN: 11-5038, Hoyt) will provide lab management and analysis support:  
FY16: 1 month @ $5,790/month = $5,790 
FY17: 1 month @ $5,964/month = $5,964 
FY18: 1 month @ $6,142/month = $6,142 

 
Line 200: Travel ($14,125) 
Tyler Dann and Dawn Wilburn will travel to present project findings at the Alaska 
Chapter AFS meeting in Homer in November 2015:  

• Airfare: 2 tickets @ $800/ticket = $1,600 
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• Ground transportation: 4 days @ $40/day x 2 people = $320  
• Lodging: 4 nights @ $150/night x 2 people = $1,200 
• Meals per diem: 4 days @ $60/day x 2 people = $480 

 
Mary Beth Loewen will travel to present project findings at the AFS meeting or the 
Arctic Division of the American Association for the Advancement of Science 
(AAAS) meeting. Meeting locations and dates are TBD, but are anticipated to take 
place in October 2016 in Valdez (AFS) or Anchorage (AAAS): 

• Airfare: 1 ticket @ $800/ticket = $800 
• Ground transportation: 5 days @ $40/day = $200 
• Lodging: 4 nights @ $150/night = $600 
• Meals per diem: 5 days @ $60/day = $300 

 
Mary Beth Loewen will travel to Chignik from Kodiak mid-season to assist with 
sampling each season: 

• Airfare: 3 tickets @ $1,425/ticket = $4,275 
• Ground transportation: 1 day @ $40/day x 3 trips = $120 
• Lodging: 1 night @ $150/night x 3 trips = $450 
• Meals per diem: 1 day @ $60/day x 3 trips = $180 

 
Tyler Dann will travel to Chignik for pre-season fishermen's meetings held either in 
Chignik Lagoon or Chignik Bay: 

• Airfare: 3 tickets @ $1,200/ticket = $3,600 
 

Line 300: Contractual ($5,660) 
• AFS registration: 2 registrations @ $190/registration = $380 
• AAA registration: $240 
• Freight shipping on Lake Clark Air: 6 strata/year @ $90/strata x 3 years = $1,620 
• Genetics maintenance contracts: 190 fish/strata @ $1/fish x 6 strata x 3 years 

= $3,420 
 

Line 400: Supplies ($47,880) 
• Genetics supplies (sampling kits, biochemical and plastic disposables for field 

collection): 190 fish/strata @ $2/fish x 6 strata x 3 years = $6,840 
• Genetics supplies (DNA extraction kits, genotyping chips and plates, 

biochemical and plastic disposables, and quality control analyses for 
processing 1,140 samples from each of three field seasons): 190 fish/strata @ 
$12/fish x 6 strata x 3 years = $41,040 

 
Line 600: Indirect ($11,275) 
ADF&G’s federally negotiated indirect rate through June 30, 2015, is 22.37% on 
salaries and wages including fringe benefits; however, indirect will be recovered at a 
reduced rate of 21% for this project. 
 

XII. Match Budget 
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ADF&G CF (35%) Total 
100 Personnel $46,421 
200 Travel $0  
300 Contractual $0  
400 Supplies $0  
500 Equipment $0  
Total $46,421 

 
ADF&G CF Match Budget Narrative: 
 
Line 100: Personnel ($46,421) 
The State of Alaska salary calculator was used to estimate personnel costs.   
 
• Dawn Wilburn, FB III (PCN: 11-1032), will advise the sampling and analysis 

process, including determining if changes to sampling dates are necessary based on 
fishery dynamics and escapement levels, and facilitate sample shipping:  

FY16: 0.5 months @ 12,844/month = $6,422 
FY17: 0.5 months @ $13,229/month = $6,615 

 
• Jacob Harding, FWTIII (PCN 11-1591), will oversee sample collection in the field, 

organize data, and prepare samples for shipment:  
FY16: 0.74 months @ $7,384/month = $5,486 
FY17: 0.79 months @ $7,532/ month = $5,845 

 
• Matt Foster, Fisheries Biologist III (PCN 11-1417), will assist with analysis and 

publication of results, advise on escapement goal levels and post-season analysis, and 
write project report and season summaries:  

FY16: 1 month @ $10,862/month = $10,862 
FY17: 1 month @ $11,191/month = $11,191 
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