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Federal Conservation System Unit:  Lake Clark National Park and Preserve 

Information Type: 
Stock Status and Trends (SST)  

Issue Addressed:  This project proposes to continue monitoring sockeye salmon escapement to the Lake Clark drainage in southwest Alaska.  Obtaining reliable estimates of spawning escapement over time is the number one priority identified by the Subsistence Fisheries Resource Monitoring Program for Bristol Bay and was specifically identified in the 2008 request for proposals.  This project will provide information on daily and annual Lake Clark escapements, return time, and fish age and size composition, which will aid in assessing whether escapement is adequate to meet subsistence needs and evaluating current stock status and trends.  The Lake Clark drainage is located within the federally managed Lake Clark National Park and Preserve (Figure 1).  

Since 1996, sockeye salmon returns to the Kvichak River and Lake Clark watersheds have declined for unknown reasons. In 2000, escapement monitoring was established on the Newhalen River to provide a reliable estimate of escapement to Lake Clark (Woody 2004).  Since that time, the Kvichak River escapement (Fair 2003) has been below the minimum escapement goal in five of the last seven years (Westing et al. 2005, ADFG unpublished data) and the average escapement of sockeye salmon to Lake Clark during 2000 – 2006 has been about 68% lower than was documented during 1980 – 1984 (Poe and Rogers 1984, Woody 2004, Young and Woody 2006ab).  

Quantification of Subsistence Use:  The largest subsistence harvest for sockeye salmon in the Bristol Bay region is from the Kvichak River watershed and sockeye salmon are the most important subsistence resource for residents of the Iliamna/Lake Clark region (Fall et al. 2006).  The past average historical harvest (1985 – 2004) was about 60,000 sockeye salmon, however, the average dropped to 47,000 fish during 1995 – 2004, coincident with declines in escapement to the watershed (Westing et al. 2005).  Salmon returning to Newhalen River/Lake Clark provide 61-80% (by weight) of the total subsistence harvest for the communities of Newhalen, Iliamna, Nondalton, and Port Alsworth (Fall et al. 2006).  The estimated harvest of sockeye salmon in the local communities ranged from a low of 2,227 fish (88 pounds/person) in Port Alsworth to 16,488 fish (488 pounds/person) in Newhalen (Fall et al. 2006).  
Background:  Since 1996, sockeye salmon returns to the Kvichak River and Lake Clark watersheds have declined for unknown reasons. The Kvichak River escapement (Fair 2003) has failed to meet its minimum escapement goal in five of the last seven years (Westing et al. 2005) and the average escapement of sockeye salmon to Lake Clark during 2000 – 2006 was about 68% lower than was documented during 1980 – 1984 (Poe and Rogers 1984, Woody 2004, NPS unpublished data). The decline has affected subsistence, commercial, and sport fisheries in the area.  Annual subsistence harvests declined from a mean of 68,000 salmon since 1963 to a recent (2000 – 2004) average harvest of 39,000 fish; the previous 5-year average (1995-1999) was 47,000 salmon (Fall et al. 2006).  Mean sport fish harvest has declined due to fishing closures and bag limit reductions (e.g., ADF&G 2002), and commercial catches fell from a 1980 – 1995 mean of 8.1 million to a 1996 – 2003 mean of 1.4 million (Westing et al. 2005). 
Several studies have monitored Lake Clark sockeye salmon escapement previously with the longest data set consisting primarily of aerial escapement estimates collected since 1955 (Demory et al. 1964, Anderson 1968, Regnart 2002).  Such data provide some indication of relative peak spawner abundance in select clear water tributaries, but typically underestimate actual escapement (Jones et al. 1998).  A recent study by Young and Woody (2007) indicate up to 60% of Lake Clark sockeye salmon spawn in turbid waters and cannot be seen from the air.  Poe and Rogers (1984) used counting towers from 1980 – 1984 on the upper Newhalen River to provide a better estimate of total sockeye salmon escapement to Lake Clark; during this study, Lake Clark escapement ranged from about 0.15 million to 3.10 million fish.  Woody (2004) used the same site and protocols to monitor Lake Clark escapement from 2000 – 2003; she found escapement ranged from about 0.17 million to 0.26 million fish and represented an 80% decline compared to past studies.  Monitoring has continued at this site since 2003 with annual escapement showing an increasing trend; 0.55 million in 2004, 0.45 million in 2005, and 0.70 million fish in 2006 (Young and Woody 2006ab).
Continued monitoring of salmon escapement on the upper Newhalen River will allow comparison with historic data and allow assessment of whether the Lake Clark population is increasing, decreasing or remaining stable relative to the Kvichak River return.  

Objectives: 

1) Estimate sockeye salmon escapement to Lake Clark.

2) Determine age, sex, and length of the Lake Clark escapement

Methods:

Objective 1: 
Estimate sockeye salmon escapement to Lake Clark

· Study design:  

Sockeye salmon will be counted as they ascend the Newhalen River between late June and early August.  Counting sites will be located at river kilometer 36 on the Newhalen River (established in FY 2000) just downstream from the outlet of Sixmile Lake (Figure 1).  Standard ADF&G counting tower protocols will be used to enumerate fish (Seibel 1967, Anderson 2000, Woody 2007).  Every hour, 10-minute counts of migrating salmon will be made from each side of the river from a 6 m high tower.  Night counts will use lights to help monitor fish passage.  

· Data Collection and Reduction: 

All data will be collected according to ADF&G Standard Operating Procedures for counting towers in the Bristol Bay region (Seibel 1967, Anderson 2000).  Once taken from the field, raw data will be immediately copied and stored in a different location and data will be entered into Excel or Access and proofed for accuracy 3 times.  Count data will be summarized into graphs for reporting purposes.  

· Data Analysis: 

Ten minute counts will be expanded by a factor of six to yield an estimate of hourly escapement past the counting towers.  Daily escapement will be the sum of the 24 hourly estimates.  Variance will be estimated by considering tower counts as a systematic sample and then applying relevant methods developed for such sampling designs (Reynolds et al. 2007).  Variance estimator ‘5’ in Wolter (1984) will be used because of its robustness against underlying autocorrelation, stratification, and nonlinear trends (Reynolds et al. 2007).  

Objective 2:
Determine age and size structure of the Lake Clark escapement 

· Study design:  

Age, sex, and length data will be collected from sockeye salmon captured by subsistence gillnets and seines in Newhalen River and Sixmile Lake.  Approximately 600 samples will be collected throughout the return with sampling distributed at the beginning, peak, and end of the run.  Local hires, trained as part of the USGS Native Alaskan Internship Program and NPS Fisheries Biotechnician Training Program, will coordinate with residents to sample subsistence catches.  Additional samples (n=100 per site) will be collected from post-spawning sockeye salmon at nine spawning habitats located throughout the Lake Clark drainage.  Salmon will be measured (mid-eye to hypural plate), identified to sex, and sampled for age (otoliths).  Otoliths will be aged by the Alaska Department of Fish and Game Laboratory in Juneau or by a contractor. 

· Data Collection and Reduction: 

Age, sex, and length of Lake Clark escapement will be determined by sampling pre-spawning sockeye salmon from subsistence gillnets in the community of Nondalton (Figure 3) and by seine hauls. Otoliths will be extracted and ages determined by ADF&G or a contracted professional reader. Lengths will be measured from mid-eye to hypural plate (MEH) in millimeters. To make these data comparable with to mid-eye to fork lengths (MEF) collected by ADF&G, MEH measures were converted to MEF estimates using regression equations derived by Woody (2004).

Once taken from the field, raw data will be immediately copied and stored in a different location and data will be entered into an Access database and proofed for accuracy 3 times.  

· Data Analysis:  

Chi square tests (α = 0.05) will be used to test for differences in age composition among Kvichak River and Lake Clark escapements.  When sample sizes are below 10 in the chi square comparison, that category will be dropped from the age analysis.  One-way analysis of variance (α = 0.05) will be used to compare size at maturity among Kvichak River and Lake Clark escapements.  

Investigator Ability and Resources: 

Dan Young, Fisheries Biologist, Lake Clark National Park and Preserve
Ability: 

a. Education and training:
2004
M.S. Fisheries Science, University of Alaska Fairbanks 




1992
B.A. College of William and Mary

b. Related work experience:


2003 – Present

Fisheries Biologist, National Park Service, Port Alsworth, AK

1999 – 2003

Biological Technician, Lake Clark National Park, Port Alsworth, AK

1997 – 1998

Biological Technician, Katmai National Park, King Salmon, AK

1994 – 1997
Biological Technician, Chugach National Forest, Girdwood, AK & Cordova, AK

c. Publications, reports, and presentations:

Young, D.B. and C.A. Woody. 2007. Spawning distribution of sockeye salmon in a glacially

influenced watershed: the importance of glacial habitats. Transactions of the American Fisheries Society 136: 452-459.

Young, D.B. and C.A. Woody. 2007. Dynamic in-lake spawning migrations by female sockeye salmon. Ecology of Freshwater Fish 16: 155-164.

Stickman, K., A. Baluta, M. McBurney, and D. Young. 2003. K’ezghlegh Nondalton traditional ecological knowledge of freshwater fish. USFWS Office of Subsistence Management, Fisheries Resource Monitoring Program, Final Report No. FIS 01-075, Anchorage, Alaska.

d. Past or ongoing work on FRMP studies

FIS 01-042. 2000 – 2003. Lake Clark sockeye salmon population assessment.
FIS 01-075. 2003. K’ezghlegh Nondalton traditional ecological knowledge of freshwater fish.

FIS 05-402. 2005 – 2007. Lake Clark sockeye salmon escapement and population monitoring.

FIS 05-403. 2005 – 2007. Life History and essential habitats of humpback whitefish in Lake Clark National park, Kvichak River watershed, Alaska.

Resources:  The Lake Clark National Park and Preserve (LACL) field office in Port Alsworth, AK provides office space, storage, and housing for equipment and staff.  This project will use equipment purchased during previous years of this project and the field camp is well established at a site that has been used since 2000.  The LACL office will provide technical and logistic support for this project including any necessary support from NPS administrative, maintenance and ranger staff.  NPS administrative staff will administer personnel actions and monitor the budget.
Dr. Carol Ann Woody has been a Fishery Research Scientist in Alaska since 1993.  She was previously employed at the Alaska Biological Science Center from 1993-2006 prior to starting her own consulting agency.  The US Geological Survey- Alaska Science Center (USGS-ASC) is the lead biological science agency for the Department of Interior and provides research findings to resource managers, policy makers and the public to support sound management of biological resources and ecosystems in Alaska.  Carol Ann has worked in the Lake Clark area since 1999 and is currently the PI and Co-Inv on two OSM funded projects (FIS-05-403, Distribution, seasonal movement and life history of humpback whitefish in the Lake Clark watershed; and FIS-05-402, Lake Clark sockeye salmon escapement and population monitoring Lake Clark.  Carol Ann will provide advisory assistance and ensure continued relations with local Native organizations and residents. 

Select publications:

Woody, C.A.  Editor. 2007. Sockeye salmon evolution, ecology and management.  American Fisheries Society Symposium No. 53. Bethesda, Maryland.

Woody, C.A. 2007. Counting towers as an abundance estimation tool for salmon.  Pages 363-384 In Johnson, D.H., B.M. Shrier, J.S. O'Neal, J.A. Knutzen, X. Augerot, T.A. O'Neil, and T.N. Pearsons, editors.  Salmonid Field Protocol Handbook.  American Fisheries Society, Symposium No. 57. Bethesda, Maryland.

Kline, T.C. Jr., C.A. Woody, M.A. Bishop, S.P. Powers, and E.E.Knudsen.  2006.  Assessment of marine derived nutrients in the Copper River Delta, Alaska using natural abundance of the stable isotopes of nitrogen, sulfur, and carbon.  In C.A. Woody (editor). Evolution, ecology and management of sockeye salmon.  American Fisheries Society Symposium No. 54.

Reynolds, J.H., C.A. Woody, N.E. Gove, and L.F. Fair.  2007.  Efficiently estimating salmon escapement uncertainty using systematically sampled data.  Pages 121-129 In C.A. Woody, editor. Sockeye salmon evolution, ecology and management, American Fisheries Society Symposium No. 54.

K. M. Ramstad, C. A. Woody, G. K. Sage, and F. W. Allendorf.  2004.  Founding events influence genetic population structure of sockeye salmon (Oncorhynchus nerka) in Lake Clark, Alaska.  Molecular Ecology 13:277-290. 

Robbin LaVine has been Bristol Bay Native Associations’s Subsistence Fisheries Social Scientist through the OSM’s Partners program since April of 2005, and has worked in the field of anthropology on TEK/TK projects and issues in Southwest Alaska for the last five years.  She is currently completing her master’s thesis in anthropology at the University of Alaska Anchorage.
Partnerships and Capacity Building:
A partnership with Bristol Bay Native Association has been added to this project to formalize partnering between NPS and local Native organizations and to assist with hiring local residents.  

This project has an established history of partnerships and capacity building.  Please review FIS files for the history of communications and collaborations.  Our program is dedicated to improving management of subsistence fisheries by providing data on status and trends of sockeye salmon to subsistence users and managers in the region.  Our capacity building efforts focus on education and job opportunities related to sockeye salmon and dissemination of acquired information to all stakeholders.  A better understanding of actual Newhalen/Lake Clark salmon trends will allow stakeholders to make informed subsistence-related decisions. 

All Consultations pertinent to this work are on file in Project Quarterly reports with the Federal Office of Subsistence.  Letters of support from the following are on file with the Federal Office of Subsistence. 

The Bristol Bay Regional Advisory Council, Dan O’Hara, Chair

The Kijik Corporation, 907-561-4487

Lake Clark National Park Subsistence Resource Commission, Lee Fink, 907-781-2218

Lake and Peninsula Borough, 246-3421

The Nondalton Tribal Council, 294-2220

Budget:
	Year
	NPS
	US: Science & Education
	BBNA
	Total Request
	Matching funds

	2008
	$38,360 
	$2,300 
	$15,392 
	$56,052 
	$45,420 

	2009
	$38,800 
	$2,354 
	$15,808 
	$56,962 
	$26,560 

	2010
	$39,631 
	$2,411 
	$16,276 
	$58,318 
	$27,220 

	2011
	$40,473 
	$2,468 
	$16,596 
	$59,537 
	$27,910 

	Total
	$157,264 
	$9,533 
	$64,072 
	$230,869 
	$127,110 


Deliverables/Products: 

Daily counts from the Newhalen River counting tower will be emailed to parties interested in receiving daily bulletins.  Performance Reports will be submitted by December 1 each year, an Annual Report will be submitted by May 1, 2009, 2010, 2011, and a Final Report will be submitted by Dec 31, 2011.  Electronic and paper copies of all reports will be provided to Newhalen/Iliamna and Nondalton Tribal Councils, Bristol Bay Regional Advisory Council, Borough Assembly, Federal Subsistence Board, the Federal Office of Subsistence Management, and any other interested parties.  
Schedule:

Annual schedule for Newhalen River/Lake Clark counting tower 

	Task
	Jan-Feb
	Mar-Apr
	May-Jun
	Jul-Aug
	Sep-Oct
	Nov-Dec

	Start up
	
	April 1, 2008
	
	
	
	

	Sampling
	
	
	June 25 – June 30, 2008, 2009, 2010, 2011
	July 1 – Aug 15, 2008, 2009, 2010, 2011
	
	

	Data Entry
	
	
	
	
	September 2008, 2009, 2010, 2011
	

	Analysis
	
	
	
	
	October 2008, 2009, 2010, 2011
	

	Performance Report
	
	
	
	
	
	Dec 1, 2008, 2009, 2010, 2011

	Annual Report
	
	
	May 1, 2009, 2010, 2011
	
	
	

	Draft Final Report Submitted
	
	
	
	
	
	Dec 31,

2011

	Final Report
	
	April 1, 2012
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Figure 1.  Location of proposed counting tower on the Newhalen River relative to Lake Clark and the communities of Newhalen, Iliamna, Nondalton, and Port Alsworth.  
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