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Introduction
Sockeye salmon (Oncorhynchus nerka) comprise the most important subsistence fishery resource for rural residents in the Southeast Alaska region.  The Hatchery Creek drainage on Prince of Wales Island (PWI) has supported extensive subsistence and sport harvests by both Alaska resident and non-resident anglers.  However, in spite of the importance of this system to multiple user groups, the Hatchery Creek sockeye salmon population has not been formally studied (S. McCurdy, ADF&G Sportfish Management personal communication 2005).
The Hatchery Creek watershed is located entirely within the administrative boundaries of the Tongass National Forest in southeast Alaska.  It is a 4th order stream system located in the north-central portion of Prince of Wales Island, on the U.S. Forest Service Thorne Bay Ranger District.
Hatchery Creek is one of the largest tributaries to Sweetwater Lake.  The lake, which is subsequently connected to saltwater via an outlet channel, serves as an adult staging site and likely provides a rearing area for juvenile O. nerka.  A 1.5-meter waterfall is located approximately 0.4 km upstream of the stream’s confluence with Sweetwater Lake.  It is thought that the majority of Hatchery Creek’s adult sockeye spawn above the falls and their offspring rear in lakes in the upper watershed. The falls are a major obstacle to upstream migration at all flows, and can delay migrating fish for weeks before they are able to negotiate passage (S. McCurdy, ADF&G Sport Fish Division personal communication 2005).    

In recent years, state biologists have taken action  to protect this stock from over-exploitation.  In addition to reducing harvest opportunties, the area adjacent to the falls has been closed to all sport fishing (while sockeye are present) as foul hooking, and catch-and-release fishing of sockeye salmon likely negatively effects the fish’s ability to migrate past the falls and leads to prespawning mortality. In response to such potential conservation concerns, the Alaska Board of Fisheries recently approved regulations that permanently close this site to all sport fishing during the months of June and July (Alaska Board of Fisheries, 2006).  Currently, the abundance, age/sex/length characteristics, or other important ecological features of the Hatchery Creek Oncorhynchus nerka population have not been assessed.  

Local observations have suggested that the system’s sockeye salmon populations may be comprised of at least two distinct sub-groups that spawn in different areas (above or below the falls) and return at different intervals during the summer months (S. McCurdy, ADF&G Sport Fish Division personal communication 2005).  Traditional knowledge indicates that the first influx of sockeyes arrive in mid to late May, which is considerably earlier than other PWI and southeast Alaska stocks.  Anecdotal reports suggest that these fish are typically smaller, compared to the size of other island sockeyes that return later in the summer.  Biologists believe that these fish spawn above the waterfall barrier, when streamflows permit upstream passage; the specific location of their spawning in the upper stream reaches, however, is currently unknown (S. McCurdy, ADF&G Sport Fish Division personal communication 2005).  Because these early returning fish support the fishery on Hatchery Creek, this project will focus on this particular segment of the sockeye population. 

The Organized village of Kasaan (OVK) is going to collect baseline population assessment data for sockeye on Hatchery Creek, in cooperation with local management resource agencies.  This project will also build capacity on behalf of the Tribal staff and strengthen the Tribe’s ability to defend priority subsistence resources within the OVK traditional territory.

Escapement counts in Alaska are often assessed with the use of a weir.  Assuming the weir is fish tight, biologists can obtain an accurate escapement count.  This information is more accurate when monitoring sockeye escapement goals than aerial or foot surveys and results in more informed management decisions.  However, the escapement number could be compromised if the weir is not fish tight.   Weirs also allow for the sampling of age, sex, and length data to evaluate the biological structure of the population.

Validating weir counts with mark-recapture estimates test the weirs ability to capture the entire spawning migration and validate total weir counts.  If the weir is discovered to be fish tight, the mark-recapture estimate should closely resemble the total weir count.  Conversely, a mark recapture estimate can provide evidence to suggest the weir was not fish tight if the total estimate doesn’t lie within the confidence intervals.  Furthermore, if the weir is discovered to “leak” fish or breech during the migration, the mark-recapture estimate will provide an escapement estimate when inaccurate weir counts are observed.  

Monitoring harvest levels of salmon in the commercial, sport, and subsistence harvest also results in more accurate escapement counts, assuming the harvested fish would have been captured at the weir.  The number of fish harvested at the mouth of the river and fish harvested in the river all contribute to the total annual escapement.  Commercially, if certain stocks of fish are tagged as smolts, an accurate commercial harvest estimate could be obtained that adds to the total escapement.  However, commercial sockeye harvest is difficult to obtain, but subsistence and sport harvest numbers are relatively easy to obtain.  An individual can personally interact with and obtain harvest information from subsistence and sport fisherman.  Furthermore, all subsistence users are required to submit harvest levels of salmon in a harvest permit acquired by ADFG.  

Currently, there is some concern from management agencies regarding the possible misreporting of subsistence harvest of sockeye.  Annual subsistence users are required to return their permits with the number of fish harvested per year and where they were harvested.  However, since enforcement action is tied to reporting of subsistence harvest, subsistence users are hesitant to report accurate harvest numbers (Mike Turek, ADFG, personal communication).  Therefore, OVK is going to conduct a confidential community subsistence harvest survey, to collect accurate information to show the importance of sockeye to their annual subsistence needs (ADFG 2004b).  
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OBJECTIVES
This study of sockeye salmon populations in Hatchery Creek is a 3-year project (FY 2007 - 2009), with the following objectives:

1. Census the total annual abundance of early run adult sockeye salmon returning to spawn in the upper reaches of Hatchery Creek, above the waterfall partial migration barrier.  

2. Quantitatively estimate the age, sex, and length compositions from a sub-sampled proportion (N = 600/year/sub-population) of returning early run adult sockeyes.  The targeted level of precision is 90% of the total proportion (95% confidence interval).

3. Determine the primary spawning locations, and time of spawning, for early run sockeye salmon that utilize the Hatchery Creek watershed upstream of the waterfall partial barrier (during the 2008 field season).
4. Estimate harvest levels of sockeyes by subsistence and sport users, with a targeted level of precision of 80% of the total proportion (95% confidence interval), during the 2008 and 2009 field season.
Additional Task:


5. Collect genetic tissue samples from 200 immigrating adult sockeye for genetic stock identification.  
STUDY DESIGN

Objective 1:  ADULT SOCKEYE ADUNDANCE

A 30-meter channel-spanning aluminum and steel bipod weir (with fixed panel sections) will be employed to census the early run sockeye populations in Hatchery Creek.  The weir will be installed at a location just downstream of the US Forest Service road to Coffman Cove, which is located approximately 2 km upstream of the partial barrier waterfall.  The weir will be operated continuously from the 1st of June until August 30th during each of the study years.
For the southeast Alaska region, Federal and state agency biologists have recommended that all weir projects include a mark-recapture (M-R) component, to evaluate weir efficiency, and to serve as a back-up counting methodology in the event of weir failure during high discharge events (Fisheries Information Service, 2004).  For the Hatchery Creek sockeye study, M-R will be included during the third year (2009).  This delay is necessary because the spawning locations of O. nerka above the falls will not be known until the radio-telemetry study is completed this year (2008).  The study design, methods and analysis for the mark-recapture weir validation will be written into the 2009 Operational Plan 

Objective 2:  AGE, SEX, and LENGTH COMPOSITION 

The age, sex, and length (ASL) composition of the early run Hatchery Creek sockeye salmon sub-population will be assessed from in-situ sampling of returning adult fish captured in the weir trap.  ASL information will be collected during each year of the proposed study.  Individuals will be sampled at systematic intervals, corresponding to frequencies that are designed to obtain a minimum total annual n of 600.  Based on the data about the total estimated sockeye population size N collected from Hatchery Creek in 2007 (N2007 = 4613), the sampling frequency for fish that will need to be handled to collect ASL data will be 1:10.
Objective 3:  SPAWNING LOCATIONS

Determining sockeye salmon spawning locations in upper Hatchery Creek using radio telemetry will occur in 2008.  A sub-sample of n = 40 adult sockeye will be systematically selected (corresponding to 1:100 of all fish collected in the weir trap) and implanted with a Lotek radio transmitter tag.

Selected sockeyes will be placed ventral side upwards in a nylon-lined cradle that will be partially immersed in stream water, inside the trap.  The Lotek transmitter will then be gently inserted into the esophageal cavity and down into the fish’s stomach, leaving the end of the transmitter antennae protruding from the mouth.  Each fish will then be externally marked with a bright-colored plastic fly tag and an additional adipose fin clip, to aid in subsequent identification as a radio-tagged individual.

Following transmitter insertion, each sockeye will be held for a minimum of 4 hours in a separate recovery pen adjacent to the capture trap, to allow for their recovery, and assessment of transmitter retention and possible effects of installation.  Upon determination of adequate transmitter retention and post-insertion recovery, these fish will then be released to continue their upstream migration to their spawning areas.

Objective 4:  HARVEST ASSESSMENTS

Harvest assessments will be initiated during the 2008 season.  Ongoing road construction activities along the Coffman Cove road (and subsequently difficulties for accessing Hatchery Creek) may result in reduced use of this system this year.

A field-based creel census will be conducted by OVK weir personnel during the open season for sockeye salmon harvests on Hatchery Creek to assess harvest levels.  
Objective 5:  COLLECTION OF SOCKEYE GENETIC SAMPLES
The Alaska Department of Fish and Game, Division of Commercial Fisheries has requested that tissue from adult sockeye in Hatchery Creek be collected in order for genetic analysis to be conducted.  Two hundred adult sockeye salmon that are processed for ASL data, will have an axillary fin clipped to be sent off for genetic analysis for the ADFG Commercial Fishers study.
DATA COLLECTION

Objective 1:  ADULT SOCKEYE ADUNDANCE

An aluminum bipod picket weir will again be operated below the Coffman Cove road bridge over Hatchery Creek to collect data on adult sockeye salmon abundance.  An entrance cone will be incorporated into the weir that will lead to an 8’ x 8’ square trap box constructed of channel and pickets.  Adult sockeye will be captured in the trap on the weir that will be operated from June 1 thru August 31, 2008.  The trap will be checked at least one per day, and more frequently depending upon fish passage rates.  Each fish in the trap will be identified to species, recorded in the daily count and released upstream of the weir (see appendix A).  The weir will also serve as a collection site for obtaining adult sockeye salmon age, sex, and length data (see Objective 2).
A downstream one-way cone will be inserted in the weir to pass all steelhead that may be above the weir early in the season, downstream of the weir.  

Objective 2:  AGE, SEX, and LENGTH COMPOSITION
In order to meet the sampling goals for the age and length composition of Hatchery Creek sockeye, 1 out of every 10 fish captured at the weir will be sampled.  It will be important to sample across the entire run, so this proportion will be sampled until the weir is pulled.  Length will be measured from the mid-eye to fork of the tail to the nearest half centimeter and recorded in millimeters.  For example, a fish measuring 442mm will be rounded down to 440mm; 444mm will be rounded to 445mm.  Fish will be sexed according to characteristics identified on supplied pictorial charts.
Scales will be sampled from the preferred area (INPFC 1963) and placed onto a scale gum card using ADFG protocols (see ADFG scale sampling manual).  Scale ageing will be completed at the ADFG scale and age analysis lab in Douglas, Alaska.  The individual ages will be recorded using the European method which includes two numbers separated by a period.  The first number is the freshwater age and the second number is the saltwater age.  For example, a fish aged 1.3 translates into one year in freshwater and 3 years in saltwater before returning to its natal stream to spawn as an adult. 

Objective 3:  SPAWNING LOCATIONS
Aerial surveys will subsequently be conducted to ascertain sockeye salmon movements following implantation of the radio transmitters.   Hand-held radio signal receivers will be used by a crew of at least two (2) OVK personnel, during flights upstream of the weir to the upper parts of the watershed (including the main stem of Hatchery Creek, the attached lakes, as well as their tributary streams).  The location of each received positive signal will be subsequently recorded using a hand-held GPS unit and also marked on an aerial photograph.  These flights will commence approximately 3 weeks after the implantation of the first set of radio transmitters, and continue at 10 - 14 day intervals thereafter (depending on weather conditions), throughout the 2008 field season, with the final survey being completed 2 – 4 weeks after the end of the weir sampling (August 31).  A minimum of 3 aerial surveys will be conducted this year.

An effort to recover transmitters from adult sockeye salmon carcasses will be conducted 3 – 6 weeks after the conclusion of the weir operations.  This (these) survey(s) will involve on-site surveys conducted on foot to the upper watershed lakes and tributary streams.  If possible, radio signals from carcasses versus still-living fish will be collected separately.  The location of these transmitter recoveries will then be combined with the data collected from aerial surveys to assess spawning movements and spawning ground locations.

Objective 4:  HARVEST ASSESSMENTS

An attempt to conduct a total census of all subsistence harvesters and sport anglers will be made for Hatchery Creek.

Via twice daily site visits, data will be collected on the total number of harvesters during the period corresponding to the open fishing season as set by State and Federal regulations.  OVK weir crew personnel will conduct this sampling at the two primary fishing locations on Hatchery Creek (the area adjacent to the waterfalls, as well as that section of Hatchery Creek upstream of its confluence with Sweetwater Lake).  Time of data collection will be varied each day so as to maximize randomization of sampling effort.   
During each of these visits, additional information will be collected via interviews with each harvester and/or sport angler.  Data on harvester type (subsistence versus sport user), harvester demographics (location of residency), methods of harvest, total hours expended, and the number of sockeye salmon caught.    

Objective 5:  COLLECTION OF SOCKEYE GENETIC SAMPLES

Sampling instructions, sample jars with preservative and sampling tools will be sent to the Organized Village of Kasaan prior to the commencement of the project.  The crew will clip an axillary fin on every other adult sockeye salmon sampled for ASL.  The clipping will be placed in the supplied sampling bottles.  Mid-way through the season, the sample bottle will be decanted and fresh preservative supplied by ADFG will be added.  At the end of the field season, sample bottles will be shipped to Steve Heinl in Ketchikan for genetic analysis.
DATA ANALYSIS
Objective 1:  ADULT SOCKEYE ADUNDANCE

Daily counts of upstream migrating fish will be used to calculate passage rates.  These data will then be used to develop frequency distributions, to determine cumulative passage, as well as the run size and total population for each study year.  
Objective 2:  AGE, SEX, and LENGTH COMPOSITION
After the scales have been aged, the scale sample data will be categorized by age and by sex. Let n be the total number of samples aged, nk be the number of samples in category k, and N be the escapement (as a practical matter, the estimated escapement will be substituted in the actual calculations). Let pk denote the proportion in each category k. This proportion is estimated with, 
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 is derived from the binomial distribution with correction for finite population size (Thompson 1992, p. 35-36):
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The estimated mean length and associated standard error for category k are calculated as the sample mean of a simple random sample with correction for finite population size (Thompson 1992, p. 42-43): 
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The ADF&G Age Laboratory will weigh the age and length data with weekly escapement counts at Hatchery Creek weir.
Objective 3:  SPAWNING LOCATIONS

GPS coordinates corresponding to the locations of radio signals received from transmitter-implanted sockeye salmon, and transmitters recovered from adult carcasses, will be recorded in a database and also on aerial photographs and paper maps.  Particular attention will be directed towards identification and segregation of lakeshore versus stream spawning sub-populations of adult sockeye salmon in the Hatchery Creek system.
Objective 4:  HARVEST ASSESSMENTS
Data collected from on-site creel censuses will be summarized to produce statistics on overall fishing harvest and catch-per-unit-effort.  These data will also be separated into different sub-analyses to determine total harvest and CPUE by user type (subsistence versus sport angler, local PWI residents versus non-local off-island residents).
Objective 5:  COLLECTION OF SOCKEYE GENETIC SAMPLES

The genetic samples will be sent to Steve Heinl with the Alaska Department of Fish and Game, Division of Commercial Fisheries.  All data analysis will be conducted by ADFG under an operational plan written by investigators for their project.  
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APPENDIX A
	Sockeye Daily Weir Count Data Form

	Lake or system name: _______________________
	Date: ____________________________

	

	Today’s starting tag number:  ______________________________
	Water level (from stream gauge):  ___________
	Air temp(oC):  _____________________

	

	1Attempted tagging (marking) rate (%): ________________
	Water temp (oC):  _____________
	Weather: ________________________

	

	2Scale sampling rate (e.g. every 5th fish): ____________________
	
	Samplers: ___________________________________

	

	
	
	Fish Counts by Species
	

	
	
	Sockeye3 
	
	
	
	
	
	
	Sockeye Salmon Sampling Information

	Sampling Period
	Time
	Full-Size Adults (>400 mm)
	Jacks 
	Coho
	Pink
	Chum
	King
	Dolly Varden
	Other
	Number Tagged      (or marked)
	Number Scale-Sampled  (ASL)
	Scale Card No.

	1
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	
	
	
	

	Daily Totals
	
	
	
	
	
	
	
	
	
	
	

	Cumulative Totals
	
	
	
	
	
	
	
	
	
	
	

	Number mortalities at weir or trap (indicate by species, and whether marked or not)
	
	
	
	

	1If not marking or tagging all sockeye salmon, use a systematic procedure to select fish to mark – e.g. mark every 3nd fish, or mark first 100, then let 200 go.

	2Decide on a systematic scale-sampling procedure each day and stick with it, e.g. sample every 5th fish, or sample first 20 fish.

	Using a systematic rate will help avoid bias or selectivity.

	3Count sockeye jacks separately, to the extent they can be identified (jacks are always male, and usually less than 400 mm in length).
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