FRMP Investigation Plan

Project Number: 10-503
Title:  Estimate the inriver abundance of Copper River Chinook salmon.

Principal Investigator:

Keith van den Broek, Native Village of Eyak, PO Box 1388, Cordova, AK  99574 (keith@nveyak.org, 424-7738 phone, 424-7739 fax)

DUNS Number 029743478
Co-Investigator(s):

Jason J. Smith and Michael R. Link, LGL Alaska Research Associates, Inc. 

	Cost:
	2010: $373,008
	2011: $373,064
	2012: $373,011
	2013: $373,043


Project Period of Performance:  Start:  April 1, 2010.  End:  March 31, 2014
Geographic Region: Southcentral

Federal Conservation System Unit: Copper River

Information Type:  Stock Status and Trends (SST)

Issue Addressed:  The importance of Copper River salmon to subsistence users has focused attention on the lack of information about escapement levels and distribution among tributaries.  Despite the importance of this fishery, fishery managers have found it difficult to obtain annual estimates of salmon escapement to the drainage.  Many stakeholders believe that escapement indices generated by conventional methods (sonar, aerial surveys and weirs on selected streams) have not adequately assessed the abundance of Copper River Chinook salmon stocks.  The purpose of this project is to continue to estimate the annual system-wide escapement and run timing of Chinook salmon in the Copper River.  The Native Village of Eyak (NVE) has successfully derived an inriver abundance estimate annually using identical methods to those proposed here since 2003 (Link et al. 2001; Smith et al. 2003; Smith 2004; Smith et al. 2005; Smith and van den Broek 2005, 2006; Smith et al. 2007; van den Broek et al. 2008; van den Broek et al. 2009).

This project is a continuation of FIS 07-503, and specifically addresses one of the priority information needs identified by the Office of Subsistence Management (OSM) in the FY10 Request for Proposals (“Estimate total run abundance and obtain reliable estimates of spawning escapement for Chinook salmon”).
Quantification of Subsistence Use:  The Copper River subsistence salmon fisheries are of great value to users.  The Copper River supports large and important commercial and sport fisheries as well.  Significant federal and state subsistence fisheries for salmon occur on the Copper River.  Subsistence Chinook salmon harvests within the Glennallen Subdistrict averaged 3,387 fish a year from 2004-2007.  Personal use Chinook salmon harvests within the Chitina Subdistrict averaged 4,983 fish a year from 2004-2007.  Subsistence sockeye salmon harvests within the Glennallen Subdistrict averaged 78,054 fish a year from 2004-2007.  Personal use sockeye salmon harvests within the Chitina Subdistrict averaged 120,209 fish a year from 2004-2007 (Hollowell & Somerville 2008).  

In 2007, the ADF&G permitted 1,174 people to fish the Glennallen Subdistrict subsistence fishery and 8,377 permits were issued for the Chitina Subdistrict personal use fishery.  Upstream subsistence, personal use and sport harvest for Chinook salmon for the same year was 11,715 fish, and the ex-vessel value of the Copper River District commercial salmon landings exceeded $15 million.  The recent 10-year average annual commercial harvest of sockeye and Chinook salmon has been 2,218,081 and 44,419 fish, respectively (Hollowell & Somerville 2008).  

Background:  Despite the importance of these fisheries on the Copper River, fishery managers have found it difficult to obtain annual estimates of Chinook salmon escapement to the drainage.  Since 1966, ADF&G has used aerial surveys to assess the escapement of Chinook salmon into nine index streams of the Upper Copper River (Ashe and Taube 2002).  However, because of the large drainage area, turbid water, and broad distribution of Chinook salmon throughout the basin, these assessments do not provide an estimate of the total spawning population.  ADF&G has also operated the Miles Lake sonar site from mid-May to early August since 1978 as a tool for inseason sockeye salmon (O. nerka) management.  Unfortunately, the sonar cannot distinguish among species and thus would require extensive test netting to ascertain the proportion of Chinook salmon in the run.  From 1999-2002, ADF&G Sport Fish biologists conducted a mark-recapture radiotelemetry study to derive the first system-wide estimates of Chinook salmon escapement to the Copper River (Evenson et al. 2002).  However, due to its high expense, ADF&G Sport Fish planned to terminate this telemetry-based escapement-monitoring project after the 2001 season.  The potential termination of this project created the need for the development of a long-term program to monitor Chinook salmon escapement on the Copper River.
In 2001, NVE received funding from the U.S. Fish and Wildlife Service through OSM to assess the feasibility of using fishwheels and a mark-recapture experiment to monitor Chinook salmon escapement on the Copper River (FIS 01-020).  Following a successful first year of feasibility analysis, NVE has continued to operate this program for long term Chinook escapement monitoring through the present (FIS 04-503, 07-503).  
From 2010 through 2013, we propose to continue the mark-recapture study initiated by NVE in 2001.  Two fishwheels will be operated at Baird Canyon (tagging) and two below Wood Canyon (recovery).  These sites are situated low enough in the drainage to provide system-wide escapement information.  Given the success of this mark-recapture study from 2002-2009 and the need for accurate Chinook salmon escapement data, this project should be timely, effective, and useful.  In addition, the program will allow NVE to continue to meaningfully participate in a high-quality, rigorous, fish-assessment program which is now integral to the management of Copper River Chinook salmon stocks.

Objective:  To estimate the annual inriver abundance of Chinook salmon returning to the Copper River from 2010 to 2013 such that the estimates are within 25% of the true value 95% of the time.
Methods:

Study Design

Overview:  This project will estimate the annual inriver abundance of Copper River Chinook salmon at Baird Canyon using two-sample mark-recapture methods.  A total of four large, live-capture fishwheels will be operated in the Copper River from May to August each year.  Two fishwheels will be placed at Baird Canyon (rkm 69) and two near Canyon Creek (1 km below Wood Canyon).  The fishing sites at both locations have been used successfully by the project team for these purposes since 2002. 
Fishwheels:  Live-capture fishwheels have proven effective at capturing salmon for similar studies on the Copper River (Link et al. 2001; Smith et al. 2003; Smith 2004; Smith and van den Broek 2005) and other systems such as the Nass (Alexander and Bocking 2002), Taku (McPherson et al. 1999) and Yukon (Johnson et al. 2002) rivers.  Fishwheels have relatively low operating costs and long useable lives.  Three of the project fishwheels (2 at Baird Canyon, 1 at Canyon Creek) will consist of two, welded-aluminum pontoons (11.6 x 0.9 x 0.5 m), a 3.7-m long axle, three baskets (3.0 x 3.0 x 2.1 m) and a tower (6.1-m high) and boom (4.9 m long) assembly for raising and lowering the axle.  An aluminum live tank (4.3 x 1.5 x 0.6 m) for holding captured fish will be fitted inside each pontoon.  The other project fishwheel (1 at Canyon Creek) will be smaller and consist of two aluminum pontoons (11.6 x 0.6 x 0.5 m), four wooden baskets (2.0 x 1.8 x 0.8 m) and two aluminum live tanks fitted on the outside of the pontoons.  All fishwheel baskets will be lined with knotless nylon mesh (6.4-cm stretch).

Mobilization:  In May each year, a crew of 5-7 people will take 4-10 d at each location to mobilize the camps and project fishwheels (depending on environmental conditions).  Mobilization will include digging the fishwheels out of the snow, assembling and webbing the baskets, launching the pontoon assemblies, mounting the baskets on the axles, transporting them to the fishing site and installation.  A crew of 3 full-time technicians at each camp, the Tribal Biologist and Partners Fisheries Biologist traveling between camps as needed, and on-call technician support as needed, will be required inseason to operate the fishwheels and sample fish.  At the end of the season, the fishwheels will be dismantled and stored near the camps to expedite installation in subsequent years.  Specific dates of fishwheel operation will depend on environmental conditions (e.g., stage height, snow cover on the ground, presence of river ice); however, every attempt will be made to operate the fishwheels over the entire Chinook salmon run.
Tag Application (Baird Canyon):  A minimum of three times a day (e.g., 0800, 1400, 2200 hours), depending on catches, crews will visit the fishwheels and remove all fish in the live tanks.  Using a dip net, healthy adult Chinook salmon will be transferred from the live tanks to a water-filled, foam-lined trough for sampling (species, length, sex, genetics).  All healthy adult Chinook salmon measuring >500 mm FL, historically around 3,500-5,000 per season, will be tagged, up to a maximum of 150/day.
We will use uniquely coded TBA-PIT tags, manufactured by Hallprint, Pty Ltd. (Adelaide, S.A.).  This style of tag has been used with great success since development in 2007.  Attempts to quantify tag loss on Chinook salmon have been made using operculum punches as a secondary mark, with very rare tag loss being identified.  This effort will continue for 1-4 years of the proposed study, depending on results.  The TBA-PIT tags will be inserted with a tagging gun through the musculature of the fish, 1-2 cm ventral to the anterior insertion of the dorsal fin, so that anchor filaments lodge between the 2nd and 3rd dorsal pterygiophores.  All tagged Chinook salmon will be measured from tip of the snout to the fork of the tail and sexed from external characteristics (when possible).

Tag Recovery (Canyon Creek):  Chinook salmon will be captured and examined for tags from May through early August at the Canyon Creek fishwheels.  A minimum of three times a day (e.g., 0800, 1400, 2200 hours), depending on catches, crews will visit the fishwheels and remove all fish in the live tanks.  Using a dip net, healthy adult Chinook salmon will be transferred from the live tanks to a water-filled, foam-lined trough for sampling.  Each fish will be sampled (species, length, sex, presence/absence of tag or secondary mark), and if a tag is present, scanned to record tag number.  Fish measuring less than 500 mm FL will be excluded from the analysis.
Escape panels:  Since 2002, the study team has used escape panels in the live tanks of all project fishwheels in order to reduce the potential for high densities and crowding of fish in the live tanks.  The escape panels consist of two, adjustable vertical slots in a removable aluminum frame.  When installed and opened to the appropriate width (6.0-7.5 cm), the escape panels allow smaller fish (i.e., sockeye salmon) to easily swim out of the live tanks while retaining Chinook salmon.  These devices will be used to ensure that the fish we sample are as healthy as possible.  
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Figure 1.  Map of the Copper River showing the location of the Miles Lake sonar site and the Baird 

   Canyon and Canyon Creek fishwheels to be used in 2010-2013.

Data Collection and Reduction

Data will be collected at both sample events using ruggedized handheld Palm computers with integrated RFID scanners (Aceeca Meazura/ EDiTiD).  NVE has worked with programmers to develop a highly robust and effective sampling program with a simple user interface that can be used to very quickly and accurately sample fish.  At the conclusion of each sample session, technicians will download the sampling data from the handheld device to a MS Access database housed on a laptop computer and backed up through an online server.  Project investigators and fishery managers will receive daily updates through email or on the NVE website.  A rigorous quality assurance and quality control process will be in place to ensure the data are collected, recorded and verified as accurately as possible in season.  

Data Analysis
Inriver abundance of Chinook salmon above Baird Canyon in each year of the study will be estimated using two-event mark-recapture methods (Ricker 1975; Seber 1982).  Assumptions of this method require that:  (1) handling will not make fish more or less vulnerable to recapture than unhandled fish; (2) tagged fish do not lose their tags and there is no mortality of tagged fish between events; (3) marked fish will mix completely with unmarked fish across the river; (4) fish will have equal probabilities of being marked or equal probabilities of being recaptured regardless of size or sex; and (5) fish will have equal probabilities of being marked or equal probabilities of being recaptured, regardless of time.  Each of these assumptions will be addressed to the extent possible.

Results from previous seasons indicated that capture probabilities at the fishwheels during both events varied with time.  To test for this, period-specific mark and recapture rates for Chinook salmon will be compared using contingency table analysis.  If necessary, we will apply an appropriate level of stratification to our samples and use a temporally stratified Darroch estimator (Darroch 1961) to generate an unbiased abundance estimate.  The computer program SPAS (Arnason et al. 1996) will be used to calculate the abundance estimate and standard error.

Investigator Ability and Resources:  NVE is a federally recognized tribe based in Cordova that has established resource and environmental management programs and qualifies as a Mature Contractor under the Indian Self-Determination Act.  Mr. Keith van den Broek is the Director of Environment and Natural Resources and Partners for Fisheries Monitoring Biologist for NVE and he will facilitate interactions among the research team and NVE Tribal Council as well as manage and coordinate project logistics from Cordova.  Mr. Thomas Haluska is the Tribal Biologist for NVE and he will act as senior field biologist for both field camps during the field season, and assist with project logistics, data analysis and report writing during the remainder of the year.  LGL Alaska Research Associates, Inc. is an international consulting company that has conducted hundreds of fishery research projects in Alaska.  Mr. Jason Smith is a fisheries biologist with LGL and has worked on several fishwheel mark-recapture studies in Alaska, Washington, and British Columbia.  Mr. Smith will be actively involved in the study design and data analysis for this project.  Mr. Michael Link is a fisheries biologist with LGL Alaska and has extensive experience with large-river mark-recapture experience in Alaska and elsewhere.  In addition to providing technical oversight to the project, Mr. Link will review draft annual reports.  
Consultations:  This project has been discussed with representatives from the U.S. Fish and Wildlife Service, U.S. Forest Service (USFS), National Park Service (NPS), Southcentral Regional Advisory Council, Wrangell-St. Elias Subsistence Resource Commission, Copper River/ Prince William Sound Advisory Committee, Alaska Department of Fish and Game (ADF&G), Ahtna Tene Nene Subsistence Committee, Native Village of Eyak (NVE) and LGL Alaska Research Associates, Inc. (LGL).  This project will continue to build upon NVE’s ability to conduct fisheries research and management activities on the Copper River.  As demonstrated in the past with several OSM-funded projects, LGL will help to maintain technical merit and quality of the project to ensure all objectives are achieved while continuing to transfer knowledge and skills to NVE staff and local residents.  Local residents will operate the fishwheels and sample fish.
Partnerships and Capacity Building:  This project gives NVE an opportunity for meaningful inclusion in the research and long-term management of Copper River salmon.  NVE will oversee all aspects of the project and provide critical logistical, technical and field assistance, thereby acquiring the array of skills needed to carry out major fisheries assessment projects.  NVE fishery technicians will acquire the necessary skills and experience required for this and other fisheries research jobs.  This project will allow NVE to further develop the skills of its members via local training, hiring for key positions in future fisheries assessment projects, and recruiting and encouraging young people to get an education in fisheries and natural resource management.  This project will also promote interaction between a major subsistence group (NVE) and fisheries management agencies (ADF&G Division of Commercial Fisheries).  Finally, the overall study design will engage tribal organizations from different regions of the Copper River drainage in discussions on the project and promote interactions amongst subsistence users.
NVE will continue to work with the Tribal Council, staff, consultants and government agencies to identify key personnel to help carry on a long-term program.  NVE will also actively participate in public meetings throughout the year to disseminate project results to the public and resource managers, review the project and discuss future refinements.  These consultations will culminate in the overall assessment of the project that will drive the continued development of a long-term program.

Budget:
	Year
	Federal Agency
	State Agency
	AK Native Organization
	Other Organization
	Partners Program
	Total Request
	Matching Funds

	2010
	
	
	$373,008
	
	$150,000
	$523,008
	

	2011
	
	
	$373,064
	
	$150,000
	$523,064
	

	2012
	
	
	$373,011
	
	
	
	

	2013
	
	
	$373,043
	
	
	
	

	Total
	
	
	$1,492,126
	
	$300,000
	$1,792,126
	


Deliverables/Products:

1. Performance report due 1 December each year;

2. Annual report due 1 May each year that describes the fulfillment of all objectives and includes an abstract, introduction, methods, results, and discussion.

3. Annual dissemination of project results to the public through presentations at regular meetings, including the Southcentral Regional Advisory Council, Wrangell- St. Elias Subsistence Resource Commission, Ahtna Subsistence Committee, Copper River/ Prince William Sound Advisory Committee, etc.  
Schedule:

	 
	2010-2013

	Task
	A
	M
	J
	J
	A
	S
	O
	N
	D
	J
	F
	M

	Pre-season preparation
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x

	Mobilize, sample, demobilize at Baird Canyon
	 
	x
	x
	x
	x
	 
	 
	 
	 
	 
	 
	 

	Mobilize, sample, demobilize at Canyon Creek
	 
	x
	x
	x
	x
	
	 
	 
	 
	 
	 
	 

	Data Analysis
	 
	 
	 
	 
	 
	 x
	x
	x
	
	 
	 
	 

	Present project results at various public/agency meetings
	x 
	 x
	x 
	x 
	 x
	 x
	 x
	 x
	x
	x
	 x
	 x

	Report Writing
	 
	 
	 
	 
	 
	 
	 
	 x
	x
	x
	x
	x
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