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The mission of the Copper River Salmon Workshop Series:

To foster a broader understanding of the natural and human influenced 
processes affecting wild salmon stocks within the Copper River watershed.

Workshop II Purpose:

• Present information on salmon and salmon habitat in the Copper 
River watershed

• Identify issues and information needs, adding to the Workshop I list

• Build relationships and a commitment to work together as stewards  
of the watershed

Workshop II Products:

• Prioritized list of issues and information needs 

• Conceptual projects that address the issues and information needs 

• Teams to develop the projects and write grant proposals to fund them 

• Strategies for long-term success for a watershed partnership

Copper River — Quick Facts

The Copper River and her tributaries drain the south slope of the Alaska Range, the Wrangell 
Mountains, most of the Chugach Mountains, the Copper River basin, and a small section of 
the Talkeetna Mountains.

The USGS National Hydrology Database identifies 7,435 miles of rivers and streams in 
the Copper River watershed. Only 35 percent, or about 2,567 miles, are documented as 
anadromous streams. Note: Approximately only 50 percent of steams are catalogued.

The Copper River watershed is vast and sparsely populated. At over 27,275 square miles, 
roughly 5.4 square miles exist for each of the 5,037 residents. The Copper River has one of 
the largest river sediment loads known. During the summer months the daily sediment load 
can be 750,000 cubic feet of mud and sand.

In the last 8,000 years the Copper River has built up a layer of silt over 600 feet deep by 
depositing over 75 million tons of sediment per year, forming the Copper River Delta. The 
Copper River Delta is a critical staging area for over 16 million shorebirds and waterfowl that 
stop off annually, some flying 2,500 miles nonstop. More than 285 different species of birds 
use the delta.

All five species of eastern Pacific salmon are found in the Copper River watershed: chinook/
king, sockeye/red, coho/silver, chum/kita, and pink/humpy. In addition, several closely related 
species are classified as salmonids: rainbow trout/steelhead; cutthroat trout, lake trout, Arctic 
grayling; Arctic char, Dolly Varden and sheefish/whitefish.

Over 2.5 million salmon return to the river system each year. Copper River sockeye salmon 
represent fish from many distinct “stocks” of sockeye salmon; 33 delta stocks, 105 upriver 
stocks and sockeye salmon from 3 hatchery release sites. 

Salmon begin their return to the Copper River in late April, although the main run really 
begins late in the second week of May, when chinook/king and sockeye/red salmon begin to 
arrive in large numbers. By early July, the kings are gone, and by late July, the various runs 
of red salmon are almost over, and the coho start to arrive. By mid-August, coho salmon 
dominate, and except for the few late-run coho, the season of the salmon is over by late 
September.

Twenty percent of the Trans-Alaska Oil Pipeline passes through the Copper River watershed. 
About one-half of the 800-mile pipeline is buried. 850,000 barrels of oil are pumped through 
the 48-inch pipe daily.
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Today the Copper River watershed is a stunning, wild place where thousands 
upon thousands of salmon thrive; it is a place where native people 

continue the traditions of their elders, fishing each spring and summer for the 
salmon that will provide for them through the harsh winter; it is an abundant 
watershed where commercial fishermen harvest healthy runs of “certified 
sustainable” premium wild salmon, where any Alaskan can dip-net salmon to 
put food on his or her table and where sport fishermen still enjoy the thrill of 
a tug on their lines. 

But the Copper River watershed may not always be as healthy and vibrant as 
it is today. Its 140 stocks of salmon do not guarantee perpetual bounty. To 
keep the Copper River watershed healthy requires a strong vision, cooperation 
and opportunities to measure the impacts of a changing landscape.

Already, 57 percent of culverts in the Copper River watershed will not pass 
fish. Major development pressure from proposed projects such as new roads, 
oil and gas development and a natural gas pipeline further threaten salmon 
habitat. Other unaddressed and understudied risks to the salmon jeopardize 
the region’s economy, human communities and cultures. These risks include 
climate change, threats to habitat and genetic integrity and insufficient cross-
disciplinary and cross-cultural collaboration. 

Providing an opportunity to meet these challenges, Ecotrust co-sponsored a 
series of Copper River Salmon Workshops, with generous support from the 
Gordon and Betty Moore Foundation and significant contributions from the 
Alaska Conservation Foundation and the Wildlife Forever Fund. Participating 
partners included federal, state, research and conservation organizations, tribal 
communities, management agencies, fishermen, scientists and academics. We 
gathered to seriously discuss solutions to the challenges facing the Copper 
River watershed, identify research opportunities and develop long-term 
strategies for sustainability.

With this publication we introduce specific opportunities for focused programs 
that will directly contribute to sustainable management, and invite new 
sponsors and funders to join us in this collaborative effort. Take a look at 
the research recommendations and action plans we outlined in this report. 
They represent our practical vision for a healthy watershed, and comprise our 
collective, proposed solutions to the challenges we face. 

Sustainable solutions are not possible without commitments. At the closing 
of the workshop, we agreed to approach our goal of better understanding 
and managing Copper River salmon and their habitat by focusing future 
efforts on the projects identified through the workshop process. We need new, 
committed partners, however, to help us address our common concerns. We 
especially need those with the financial capacity to help forge a cooperative 
and collaborative process for sustainability. 

As workshop participants, we remain committed to a better process and new 
partnerships, but lack only the financial resources to make this important 
work come alive in a place we all commonly value. Please consider becoming 
a partner in this important work for the Copper River watershed.

RJ Kopchak
Copper River Salmon Workshop Series
Ecotrust Copper River Program
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A Brief History of People and Salmon on the 
Copper River
For thousands of years, people indigenous to the 
Copper River watershed have been harvesting 
salmon as a means to live. Before recorded time, 
the Athabascans settled here, leaving their mark 
on the language of both the Eyak and the Ahtna 
peoples. These first settlers of the region share the 
same ancestry, but the languages and culture of 
the Eyak of the Copper River Delta and the Ahtna 
of the Copper River basin developed independently. Although divided by mountains, glaciers and language 
barriers alike, for thousands of years the Ahtna and Eyak have shared the salmon of the river system. More 
than just a means of subsistence, salmon were a measure of wealth and continue to be a key to survival for 
the indigenous people of the region. 

Traditional practices prevalent today
The Ahtna and Eyak people developed salmon management practices built around the concept of 
sustainability, including notions of fairness and respect for the life-giving fish. According to the Ahtna 
philosophy, to waste a fish is considered offensive 
to the animal’s spirit and is therefore engii, or 
taboo. Their reciprocal relationship with the salmon 
remains important to their survival, and finds 
expression in their language. Like later-day western 
biologists, the Ahtna for example recognized 
distinct characteristics in salmon from different 
streams. The lexicon of terms they used, and 
continue to use, in their fisheries rivals the scope 
of current scientific terminology. The indigenous 
people of the region adopted and enforced 
culturally relevant management practices designed 
to sustain the salmon resources. To this end, the 
Ahtna reduce waste by taking only the fish they 
need and no more. 

Commercial fisheries begin
During the late 1800s, West Coast fishing companies began the commercial harvest of salmon on the 
Copper River Delta. They harvested salmon using fish traps and gillnets deployed from small boats, 
which resulted in immediate impacts on the availability of fish upriver for subsistence and spawning. But 
regulations were few, enforcement difficult and canneries continued with unsustainable harvest practices 
for decades. In response to overfishing, in 1924 the U.S. Congress passed the White Act, legislation that 
required a 50 percent escapement of salmon past coastal fisheries, eliminated in-river commercial fisheries, 
restricted fishing within 500 yards of the mouths of rivers and closed all fishing in spawning areas. 

Enforcement was very difficult, however, and fish traps continued to be used. When Alaska gained 
statehood in 1959, the nascent government banned fish traps and began to establish additional laws to 
sustainably manage salmon. Over the past five decades, Alaska has adopted rules and regulations for 
habitat protection, harvest and escapement levels, and has been aggressive in managing commercial 
harvest of wild salmon to assure adequate spawning escapements. In 2000, the Alaska commercial salmon 
fisheries were certified sustainable by the Marine Stewardship Council, and in 2001, Alaska adopted the 
Sustainable Salmon Fishery Policy. 

Doc Billum’s salmon drying racks, Lower Tonsina, 1900.
Image source: B. Simeone, Simeone_Upper_CR.ppt

“We have something to learn about 
sustainable fisheries from people who have spent 
thousands of years managing fish, and we have yet to 
fully appreciate, as a society, the reciprocal obligations 
between people and resources.”

Bill Simeone, Panel Chair, 
Traditional Ecological Knowledge



2

C O P P E R  R I V E R  S A L M O N  W O R K S H O P  I I
A Brief History of People and Salmon on the Copper River

Fragmented management: The challenge today
Although Alaska has adopted responsible procedures to protect salmon and their habitat, oversight and 
implementation of the regulations are often fragmented or nonexistent. A striking example of this failure 
is that although Alaska requires all road construction projects to be designed to protect fish habitat and 
passage, in the Copper River watershed 57 percent of the culverts will not pass fish, 28 percent may not 
pass fish, 11 percent were not classified and only 4 percent were identified as not obstructing fish passage. 

Human populations have a long tradition of allowing violations of habitat protection standards, and later 
“grandfathering” the continuation of the violation, to the detriment of sustainability efforts. Federal, state 
and local resource development decisions most often respond to political climates that favor nonsustainable 
and nonrenewable resource development. The near pristine condition of the Copper River watershed is 
more a reflection of the historic lack of major resource development than sustainable resource management 
decisions. 

Unfortunately, the nature of the area is rapidly changing due to recent development threats. New roads, 
subdivisions, mining, oil and gas development, off road vehicle use and a proposed natural gas pipeline are 
challenging the environment. The ensuing surge in population growth, demographic shifts and improved 
access leads to increased pressure to develop in areas critical to salmon. 

Finding the balance
The challenge to both the upper and lower Copper River watershed will be in balancing development 
of available resources with preserving the capacity of the river system to maintain salmon populations. 
An understanding of the region, the people, the economy and the fish plays a vital role in guiding our 
decisions. In the end, it is clear that collaboration between agencies, tribes, communities, the commercial 
fishing industry, sports fishermen, guides and individuals to maintain healthy wild salmon habitat is 
crucial.

“All essential salmon habitat in marine, 
estuarine, and freshwater ecosystems and access of 
salmon to these habitats should be protected; essential 
habitats include spawning and incubation areas, 
freshwater rearing areas, estuarine and near-shore 
rearing areas, offshore rearing areas, and migratory 
pathways.”

Sustainable Salmon Fisheries Policy, the State of Alaska
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The Copper River Salmon Workshop Series 
In April 2005, we held the first of two Copper River 
Salmon Workshops. Participants shared valuable 
information ranging from scientific evaluations to 
Traditional Ecological Knowledge (TEK). 

For instance, Steve Moffitt with the Alaska Department of Fish and Game (ADF&G) told us that salmon 
spawning groups are fairly well documented, but that there is a demonstrated need for better distribution of 
information; Lisa Seeb, a geneticist with the ADF&G, discussed progress made in delineating major salmon 
genetic lineages; and Erica McCall, with Partners for Fisheries Monitoring, pointed out that integrating 
TEK into subsistence fisheries management improves the ecological viability of the entire operation. Katie 
John, an elder from Mentasta Village, spoke of traditional methods of fisheries management; she said tribal 
people view catch and release fishing as “playing with food,” and therefore engii, or taboo, because salmon 
are sacred and to be respected.

This first workshop set the stage for further discussions on the challenges to sustaining wild salmon on the 
Copper River. Highlights from the 2003 and 2004 research efforts included chinook in-river abundance, 
radio tagging studies, sportfishing harvest and escapement estimates, as well as sockeye abundance, 
distribution and run timing.

We gathered for the second workshop in March 2006 to exchange knowledge and pinpoint priorities. 
Working in small groups, we identified specific research and action opportunities for shaping a healthier 
future for the Copper River basin. An Overview and Synthesis panel began Workshop II by recapping 
highlights from Workshop I, reviewing advances in sonar technology and radio tagging; escapement 
estimates; abundance, distribution and run timing; genetics; hatchery stock identification; and habitat 
challenges. The details from Workshop I contributed to and provided much of the basis for Workshop II, 
so they are important. Please review PowerPoint presentations from Workshop I on the accompanying CD, 
along with the full Workshop I report. 

On the whole, the Copper River Salmon Workshop series provides critical opportunities that foster 
understanding of the integral connections at play, and encourages collaborative efforts on behalf of the 
watershed among regional stakeholders. Projects identified and developed through the workshop series 
are expressive of the collaboration required to effectively research, understand and manage wild Copper 
River salmon, and the habitat upon which both salmon and people depend. The projects identified on 
the following pages, and the process out of which they were generated, will contribute directly to the 
stewardship of the incredible natural resource we know to be the Copper River watershed.

“We’re all different, but we all have common 
interests.”

Analisa Gunnell, Ecotrust

“Salmon management is a cognitive problem; 
information and knowledge within the pertinent 
disciplines are so diverse that no person can know all 
that needs to be known for a comprehensive solution, 
and solutions will depend on close cooperation and 
collaboration of people with many kinds of experience 
and expertise.”

Upstream, Salmon and Society in the Pacific Northwest 
National Research Council
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Priority Research and Action Opportunities
Workshop II participants formed small, specialized breakout groups on the final day of the gathering to 
accomplish two important goals: One, establish research priorities and two, identify projects that address 
those priorities. The Copper River watershed is woefully understudied; the projects listed below are either 
unfunded or heavily underfunded. Final project proposals will include a review of the “needs lists” 
developed during the workshops to incorporate as many of the data needs as possible in field work. In the 
following chapters, please find detailed descriptions of the panel presentations and the breakout sessions.

Research Opportunities:
• Conduct habitat baseline studies: To manage for sustainability of wild salmon, we need to 

understand the effects of both natural and human induced habitat changes on stock abundance, 
including the impact of climate change on the delicate watershed ecosystems. Habitat baseline studies 
and long-term basin monitoring, including river hydrology and geomorphology, water quality and 
contamination studies are essential parts of any strategy for sustainable wild salmon.

• Refine data collection and analysis: Maintaining genetic diversity is important to sustainable 
fisheries, and the management of both mixed hatchery and wild stocks requires equal levels of data 
precision for both components.

• Bolster reporting and enforcement efforts: Accurate reporting of harvest from the ocean to the 
headwaters, and enforcement of harvest regulations are important to managing salmon stocks for 
sustainability. 

• Synthesize and disseminate findings: Data integration, synthesis and access to knowledge across all 
of the disciplines involved in salmon, salmon habitat and resource management are critical to making 
good decisions. 

Proposed Top-priority Projects:
The proposed projects listed below are not prioritized in any order.

1. Copper River Knowledge Systems Project – Continue to develop the GIS-based assembly of 
information, data and knowledge of the rivers’ natural systems, as well as the human factors that affect 
the landscape and wild salmon sustainability. This initiative is focused on efficient ways to integrate — with 
temporal and geographic reference — agency information, historic data and independent research into an 
online system .The goal of the project is to improve the decision making process by providing access to the 
latest data and knowledge. 

2. Traditional Ecological Knowledge (TEK) Involvement Project – A common theme voiced throughout 
the workshop was the need to better incorporate TEK into western science–based research projects. This 
project will ramp up TEK integration efforts by developing proposals to fund positions that partner tribal 
TEK with agency and independent science researchers. 

3. Conservation & Economics Projects – Studies that help us understand what drives the regional 
economy, the value of healthy fisheries over time, the impacts to habitat from nonsustainable development 
opportunities and the long-term impact on sustainable salmon populations from different development 
approaches are key to creating sustainable economies. 

4. Historic and Current Spawning Assessment Project – This effort would include extensive fieldwork 
and draw on traditional knowledge to expand the list of anadromous waters and develop a historical 
assessment, or “hind-cast,” of areas where TEK supports claims of historical salmon habitat. Collection of 
genetic samples for stock identification and classification would be a part of this effort. Research Priority: 
An integrated stock ID and genetics baseline that provides the capacity to systematically gather information 
about harvest contributions from specific tributaries/stock. 
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Priority Research and Action Opportunities

5. Understanding Hatchery and Wild Fish Interactions Project – To gain data precision for management 
of both hatchery and wild fish, this project would identify hatchery fish at or above the Miles Lake sonar, 
identify hatchery-marked fish above Chitina and Glennallen subdistricts, quantify hatchery straying to 
systems outside Gulkana River and identify hatchery contribution rates to commercial and upriver fisheries. 
It would develop release site and brood-year specific marking for enhanced fish. 

6. Tribal Culture Camp Salmon Stock Project – With this project the tribal community would set up an 
educational fish wheel above the Glennallen subdistrict, at other appropriate sites, or both, where scientists 
and tribal TEK personnel could identify hatchery contributions to overall fish numbers using otolith 
marking. This educational outreach component is complemented by nearby radiotelemetry towers that 
provide valuable data on upriver escapement and in-river harvest.

7. Missing Fish Project – The project would assess the accuracy of current harvest accounting methods 
and escapement estimates. Radiotelemetry, along with other field methods and investigative techniques, 
would be used to assess harvest levels. Harvest levels would be compared with harvest estimates from 
voluntary reporting protocols as a means to quantify any unreported harvest impacts on hard to manage 
fisheries.

8. Habitat Assessment and Monitoring Project – This project would take a team approach to prioritizing 
areas for detailed study. Team members would represent regional conservation interests, tribes, landowners, 
UAA/UAF scientists, government agencies, experienced scientists familiar with watershed assessments and 
others involved in similar work elsewhere to provide global perspectives. This effort should include an 
assessment of erosion and impacts to spawning and rearing habitat caused by ATVs and ORVs. 

9. Critical Habitat Areas Mapping Project – This project would identify areas vital to all life stages of 
salmon and other resident fish, delineating specific areas on Copper River Knowledge Systems maps.

10. Pathology and Toxicology Project – The goal of this project is to understand current epidemiological 
status with regard to flesh quality, lesions, sores, fungal diseases and parasite loads. Also, it is to gather 
baseline data on water quality, chemical composition, Persistant Organic Polutants (POP) status, etc., 
including seasonal variability from flow volume. Project 1: Identify possible contaminated sites and 
develop priority listing for assessment and clean-up. Once a listing is prioritized, this group will develop 
funding proposals for hazmat assessments to identify sources and contaminants and develop site-specific 
clean-up plans. Project 2: Develop a pollutant assessment project to be deployed at various river segments 
using state of the art polyethylene sampling fabric; seasonally collect samples and analyze to identify 
pollutants. Project 3: Gather samples of salmon from various fisheries and spawning areas and obtain a 
baseline epidemiological status for disease and parasite loads. 

11. Water Reservations Project – This project would develop regional approaches to reserving 
water rights to assure that adequate water flow is maintained for spawning and rearing. This project 
considers water rights, water quality, groundwater and in-stream flow reservations. These are important 
considerations, as water rights and reservations in Alaska are prioritized by date of application. 

12. Culvert Threat to Fish Passage Project – Alaska completed an inventory of 244 culverts across the 
watershed, and the statistics for fish passage are grim: 57 percent of the culverts do not pass fish, while 
another 28 percent are restricted and may not pass fish at critical times. Project: Develop a “priority 
culverts” listing for replacement. This team should include Alaska Department of Fish and Game (ADF&G) 
staff, conservation organizations, guides and other fishing advocacy groups, as well as TEK through 
tribal governments. The planning group would set priorities for culvert replacement, and work to secure 
appropriations for replacements and repair.
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Priority Research and Action Opportunities

13. Mentasta Lake Project – This project group would focus on the loss of productivity at Mentasta Lake, 
examine habitat impacts from accelerated silt deposits and investigate the reported rerouting of a stream 
and an ongoing concern about suckerfish. Project: Obtain a planning grant, convene a working group 
made up of people from Mentasta Village, ADF&G habitat biologists, aquatic biologists and other interested 
parties to analyze the lake system, assess productivity and draw up a workable restoration plan. This group 
would also draft proposals based on the plan priorities.

14. Pipelines Project – Oil pipeline failures and proposed gas-line development are recognized as areas 
needing continued oversight and monitoring. Publicly available models of in-river oil spill trajectory and 
response capacity are of particular interest. This project would consider regional citizen oversight as a 
valuable part of accountability and oil-spill risk management.

15. Chinook Escapement / Abundance Project – Tribal leaders and scientists noted overall salmon 
abundance trends. While data confirms an increase in abundance for sockeye over the last twenty years, 
there is insufficient data on chinook. To that end, there is a need for better chinook salmon escapement 
data for spawning areas. This project would develop protocols for and design projects that better assess 
chinook salmon abundance and escapement. 

16. Smolt Research Project – This project would identify for Paxson Lake the proportion of wild/enhanced 
fish, size, growth, stocking level issues, survival rates and out-migration numbers.

17. Catch and Release Mortality Project – There are increasing sportfishing efforts that focus on chinook 
salmon. They are important to understanding any incidental mortality when managing for escapement. This 
project would study catch and release mortality in the upper watershed, with a focus on chinook salmon 
mortality. 

18. Salmon Ecology and Resident Species – The project would be designed to better understand 
predation, early life-history stages of coho and chinook and how both species partition and utilize habitat. 
Where do juveniles go? Which habitats are important?

19. Salmon and Seals – Increased seal populations have been reported in the lower Copper River. What, if 
any, are the impacts to escapement from in-river predation by seals above Miles Lake?

“What can I say to you, my friends? The only 
thing I can say is that we have to be unified. We have 
to unify ourselves … you have to create a watershed 
and create partnerships within your regions and the 
partnerships you create should be real good ones.”

Clarence Alexander, Gwich’in 
Yukon River Inter-Tribal Watershed Commission
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Panel Presentations - Day 1

_ Overview and Synthesis of Workshop I 
Matt Evenson, Panel Chair, Alaska Department of Fish and Game (ADF&G)
James Brady, North Cape Fisheries Consulting (NCFC)
Steve Moffitt, ADF&G – Cordova

Summary: The panel provided an overview of the knowledge shared during Workshop I, which featured 
seven separate panels covering important issues affecting the Copper River watershed including: salmon 
management systems, protection of wild salmon populations, salmon habitats, assessment of salmon 
runs, Traditional Ecological Knowledge and public support and involvement in fisheries conservation and 
management.
2 For more detailed information on Workshop I, please see the Workshop I PowerPoint presentations on the accompanying CD.

Overarching Assessment: There is a documented increase in knowledge of chinook salmon timing and 
abundance in recent years, but it is necessary to evaluate the adequacy of current assessments, and focus 
any future funding on continued escapement monitoring and assessment. Additional research on genetics 
and stock boundaries is needed.

) Matt Evenson ~ Salmon Management Systems
Evenson provided an overview of the Sustainable Salmon Fisheries Policy for the State of Alaska, adopted 
by the Alaska Board of Fish in 2001. The next important step, he said, is to develop escapement goals for 
all stocks that are actively managed. According to Evenson, the key to setting good escapement goals is 
in understanding the relationship between the size of the escapement and the return produced from that 
escapement. Aerial surveys are used to assess run size and escapement into the various spawning systems. 
For the upriver stocks, there are two primary means of assessing run size and escapement: Sonar at Miles 
Lake tracks sockeye salmon, and between Baird Canyon and Canyon Creek near Chitina, Chinook salmon 
are tracked through a capture-recapture study conducted by the Native Village of Eyak. This data, along 
with aerial surveys, “weir counts” and real-time, in-season commercial harvest data provide valuable 
information for in-season management. The Copper River basin currently has four different management 
plans, as well as a host of other regulations that govern various fisheries.
2 Please view Evenson’s entire PowerPoint presentation on the accompanying CD.

) James Brady ~ Protection of Wild Salmon Populations
Brady addressed the protection of wild stocks 
and habitats. The Alaska Sustainable Salmon 
Policy states that salmon stocks and salmon 
habitat should be maintained at levels of resource 
productivity that assure sustained yields. He 
recapped seven presentations from Workshop I, 
including illustrations of interception harvest rates 
by various user groups. Genetic work on chinook 
has identified four major groups in the upper 
watershed, but additional work is required for a 
complete profile.

Brady identified the following concerns:

• Many of the stream miles in the Copper River basin have not been surveyed

• Additional chinook salmon genetic samples are needed, particularly from lower river drainages

• Coded wire tagging is giving way to otolith marking in fish run tracking. With improved precision 
comes greater processing time, and this poses a complication for busy in-season fisheries

Methods of tracking salmon.
Image source: J. Brady, Brady.ppt
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• We need to better define stock boundaries for 
wild salmon

Brady reviewed the Gulkana Hatchery sockeye 
salmon marking programs, including the historic 
coded wire tagging (cwt), and the current strontium 
chloride otolith marking. CWT provided faster data 
on hatchery contributions to various fisheries, but 
because of differential mortality, and with less 
than 0.2 percent tag rate, “untagged” fish were 
of concern. Otolith marking, on the other hand, 
is permanent. All hatchery fish are marked, and 
there’s no marking mortality. Because the adipose 
fin is clipped when the wire tag is inserted in the 
fish, cwt fish are easily identified visually, and 
information is available within forty-eight hours. 
By contrast, otolith marking requires sample 
testing to determine if the fish has been marked, which requires seven to ten days.
2 Please view Brady’s entire PowerPoint presentation on the accompanying CD.

) Steve Moffitt ~ Assessment of Salmon Runs
Moffitt covered six presentations from Workshop I. He reminded us that the goal from 2005 was to develop 
a program to provide more likely escapement indices than Miles Lake sonar in early May. He compared 
Bendix and Didson sonar technology for counting fish, showing the superiority of Didson to show images 
that are clearly fish — not debris. The transition to Didson technology is currently underway, and this better 
technology can be used to validate past Bendix escapement counts. Moffitt reviewed chinook salmon 
abundance research, including radiotelemetry, capture, release, recapture and tower counts, along with 
sockeye assessments. These projects allow comparisons between the timing nad locations of substantially 
different stocks. 

Based upon the recent radiotelemetry study conducted on the upper Copper River, chinook salmon 
returning to the Gulkana River account for over 20 percent of the total Copper River chinook salmon 
return. Aerial surveys have been historically used as an index of chinook salmon escapement, but due to 
water clarity and weather conditions in some years, aerial surveys have provided little more than a general 
index of run strength at best. From 2002 to 2004, the total escapement to the Gulkana River was estimated 
by expansion of the proportion of radio-tagged fish passing the counting tower. As the radiotelemetry 
project ended in 2004, estimating the total escapement of chinook salmon is no longer possible. In addition 
to estimating spawning escapement, information on run timing of chinook salmon past the counting tower, 
as well as a portion of the run timing and spawning escapement for sockeye salmon, is collected.
2 Please view Moffitt’s entire PowerPoint presentation on the accompanying CD, as well as PowerPoint presentations from 
Workshop I that provide additional details.

_ New Salmon Research Efforts: Research Fish Wheel
Matt Evanson, Panel Chair, ADF&G
Guy Wade, LGL, Environmental Research Associates 
Keith van den Broek, Native Village of Eyak (NVE)
James Saveride, ADF&G
Nick DeCovich, ADF&G

) Guy Wade ~ Copper River Sockeye Salmon Radiotelemetry Project 
According to Wade, a three-year radiotelemetry study of the Copper River sockeye began last summer. 
This study is being conducted alongside the chinook and sockeye mark-recapture studies. Wade provided a 
snapshot of some preliminary results: 

Otolith marking: Strontium chloride leaves distinct marks that 
must be read by an electron microscope.
Image source: J. Brady, Brady.ppt
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• The Klutina received the most migrates into the 
system to spawn at 35 percent

• The Tazlina River had the third most fish 
migrate into it to spawn at 12 percent 

• Fish detected in the upper and lower regions of 
the Gulkana at 7 percent

• The Upper Copper drainage is quite extensive. 
It rates second in the total number of fish that 
entered it to spawn at 28 percent

Going forward, we need to: 

• Increase tracking efforts and efficiency

• Add tracking station at O’Brien Creek 

• Conduct additional mobile tracking

• More in-season data processing

• Consider adding secondary mark 
2 Please view Wade’s entire PowerPoint presentation on the accompanying CD.

) Keith van den Broek ~ Sockeye Salmon Mark/Recapture Feasibility
van den Broek summarized two ongoing initiatives:

1. The Native Village of Eyak (NVE) is involved with the development of a study to estimate the Copper 
River sockeye abundance migrating past Baird Canyon. The scientists want to gather data for two 
full seasons and then assess these results to determine whether a long-term monitoring program is 
necessary. Additionally, this study will provide fishery managers with a timely estimate of sockeye 
salmon systemwide escapement. Spaghetti tags are not feasible due to the large number of fish (aim 
is up to 10,000 fish); therefore, the study is using new Passive Integrated Transponders (PIT) tagging 
procedures, which can be automatically read. The combination of PIT tags and a digital video system 
were determined to be highly successful. In 2006, between 10,000 and 15,000 fish are to be PIT tagged.

2. They are working to develop a genetic baseline for chinook 
salmon in the Copper River. This study hopes to determine the 
genetic diversity of chinook in the system, track the migration 
timing and determine the composition of the chinook salmon 
stocks in ocean fisheries near the delta.

2 Please view van den Broek’s entire PowerPoint presentation on the 
accompanying CD.

) James Savereide ~ Chinook, Coho and Steelhead 
Radiotelemetry Studies 1999 – 2005
Savereide presented information developed by a partnership 
between the Native Village of Eyak, Alaska Department of Fish and 
Game, and LGL Environmental Research Associates. Between 1999 
and 2004, using pulse-coded radio tags monitored by a network of 
ground-based stations and aircraft mounted receivers, the project 
began to develop run timing and distribution baselines. 

The project concluded that:

• Radiotelemetry provides accurate estimates of spawning 
distribution and run timing 

Fish wheel.
Image source: G. Wade, Wade.ppt

Radiotracking tower.
Image source: J. Savereide, Savereide_Radiotelemetry.ppt
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• Estimates for chinook are fairly consistent; variability may reflect varying levels of exploitation in 
fisheries harvests

• Consistent pattern for chinook: upper river stocks are early, downriver stocks later

• Coho stocks display similar run timing patterns
2 Please view Savereide’s entire PowerPoint presentation on the accompanying CD.

) Nick DeCovich ~ Chinook Salmon Genetic Diversity
Using DNA microsatellite markers, simple sequence repeats and over 5,200 samples, four major stocks of 
Chinook salmon were identified: Upper Copper, Gulkana, Middle Lakes and Chitna. A smaller, fifth group 
was identified at Mendeltna. These baseline studies will help establish the genetic diversity, migration 
timing and composition of chinook salmon stocks in the Copper River. Additional work is required to 
understand run timing and entry patterns within the river and to investigate contributions to ocean 
fisheries.
2 Please view DeCovich’s entire PowerPoint presentation on the accompanying CD.

LUNCHEON KEY NOTE: “Density Dependent Growth of Sockeye Salmon in 
the North Pacific Ocean” 
) Ole Mathisen, PhD, Professor Emeritus, School of Fisheries and Ocean Sciences, 
University of Alaska, Fairbanks
Ocean environments and salmon survival are important components to sustainable management.
Mathisen discussed how oceanic conditions differentially affect size-age distributions of salmon returning 
to different watersheds to spawn. Mathison found similar variation and absolute values for size-age 
distributions of fish in the Kvichak, Naknek, Nushigak and Wood Rivers. Returning stocks to the Copper 
River exhibited markedly different patterns, such as reaching a larger size at a younger age. This may 
indicate different use of ocean habitats between different river populations, raising questions about 
the implications of reaching and even exceeding marine carrying capacity with inputs from hatcheries. 
Mathisen noted that since a sockeye salmon spends more than half of its life in the sea, a paper written 
about marine growth would be appropriate for future workshops. 
 
_ Hatchery and Wild Salmon Interactions
Ken Roberson, Panel Chair, ADF&G—retired
Gary Martinek, PWS Aquaculture Corp.
Steve Moffitt, ADF&G
John O’Brien, University of Alaska Fairbanks (UAF)
Anthony J. Gharrett, UAF School of Fisheries

Summary: The Gulkana River Sockeye Hatchery, 
through egg box incubation, is ensuring higher egg survival to fry stage — 75 percent for hatchery versus 
10 percent for wild. Almost 37 million eggs are taken in order to produce over 24 million fry for release, 
ultimately resulting in 2 to 3 million out-migrating smolt. The hatchery is currently experimenting 
with modifications to the ongoing marking of hatchery fish to produce a series of differential chemical 
signatures for fry released into different areas of the Copper River watershed. The hatchery panel discussed 
potential effects of the hatchery on wild stocks, such as genetic contamination, decrease in wild carrying 
capacity, increased disease potential, predation and artificially high wild salmon harvest rates. 

) Ken Roberson ~ Hatchery Management Overview 
Roberson’s presentation pointed out that management of mixed hatchery and wild stocks requires equal 
levels of data precision in both components. Going forward, his recommendations include but are not 
limited to: making sure commercial fishery sampling is representative of the entire catch, improving and/or 
expanding spawning ground surveys and adjusting hatchery fry releases to lake stocking potential. He 

“Effects and interactions of introduced or 
enhanced salmon stocks on wild salmon stocks should be 
assessed; wild salmon stocks and fisheries on those stocks 
should be protected from adverse impacts from artificial 
propagation and enhancement efforts.”

Sustainable Salmon Fisheries Policy, the State of Alaska
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noted that in 2004, 200,000 sockeye were “missing” 
from management inventories, an accounting 
problem that needs to be understood for sustainable 
salmon management.
2 Please view Roberson’s entire PowerPoint presentation on 
the accompanying CD.

) Gary Martinek ~ Laser Ablation 
- Inductively Coupled Plasma - Mass 
Spectrometer (LA-ICP-MS) Sample 
Analysis 
Otolith marking is a successful mass marking 
technique covering 100 percent of hatchery-
produced fish. Current strontium chloride (SrCl) 
marking analysis using an Electron Microscope 
(EM) has several drawbacks, including the process 
cost, the extensive work required to prepare samples and the fact that SrCl marking is not capable of 
making distinctions for each of the three lakes where hatchery fish are released. 

Using LA-ICP-MS technology, and three marking chemicals (strontium, barium, nanganous chlorides), one 
can provide distinct marks for all hatchery release sites when analyzed by the LA-ICP-MS method, with 
only one minute required for each sample. Martinek concludes that this application of otolith marking 
technology will make it possible to develop management strategies that target stocks and the conservation 
of their source habitat.
2 Please view Martinek’s entire PowerPoint presentation on the accompanying CD.

) Steve Moffitt ~ Copper River Hatchery Production, Effects on Fishery Management
Moffitt’s presentation centered on management challenges stemming from wild/hatchery fish interactions, 
mixed stock fisheries and the research gaps that exist.

Management challenges:

• Many stocks: 33 delta stocks, 105 upriver 
stocks, 3 hatchery release sites

• Multiple species, primarily sockeye and chinook

• Varying stock sizes

• Different productivity

• Multiple overlapping run timing

Hatchery stocks can withstand higher harvest 
ratios than wild stocks — 4 hatchery fish produce as 
many fry as 30 wild salmon — and so hatchery fish 
can be harvested at 94 percent, while the harvest 
maximum for wild fish is 72 percent.

Key management recommendations:

• Escapement goals address all run segments 

• Harvest rates appropriate for wild stocks 

• In-season fishery contribution estimates gathered and adjusted if hatchery return not equal to 
preseason forecast

• Keep hatchery production levels workable

Gulkana Sockeye Hatchery. 
Image source: K. Roberson, Roberson_Hatchery_Management.ppt

Fry releases from hatchery 1974–2004.
Image source: S. Moffitt, Moffitt_Hatchery_Production.ppt
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Knowledge and research gaps challenging effective mixed stock fishery management:

• No in-river adult contributions at Miles Lake

• No program for contribution estimates for upriver fisheries

• Lack of release site and brood-year specific markings for hatchery fish

• No out-migration estimates for Paxson Lake
2 Please view Moffitt’s entire PowerPoint presentation on the accompanying CD.

) John O’Brien ~ Hatchery and Wild Salmon Interactions Research Bibliography
O’Brien spoke briefly about the bibliography he is developing on research relating to wild and hatchery 
fish interactions. The bibliography will be available online, and included in the Copper River Knowledge 
System.

) Anthony Gharrett ~ What’s Genetics Got to Do with It?
According to Gharrett, the idea of local adaptation is central to the role of genetics in management and 
conservation. Genetic compositions of populations can and do change over time, and variations within 
populations are molded by environmental history. Variations within populations serve as a “buffer” to 
change. 

Released cultured fish can have both ecological and genetic impacts on wild populations. A few examples 
of ecological impacts are that hatchery and wild fish may compete for the same resources at various times 
during their life cycles, and hatchery fish can be harvested at a higher exploitation rate than wild fish. 
Genetic impacts are such that cultured fish straying into a wild system are of genetic concern, especially if 
they are not native, and persistent straying will eventually displace local genes. Even local populations may 
differ genetically, and hatchery practices may make additional alterations. A divergent source may cause 
out-breeding depression.

Because we have no way to determine which genetic attributes will be important for species survival in the 
future, the best we can hope to do is to avoid reducing genetic variation at both the population and species 
levels. When culturing fish, you introduce several genetic concerns, so it is necessary to maintain variation 
and avoid inbreeding and selection.
2 Please view Gharrett’s entire PowerPoint presentation on the accompanying CD.

_ Traditional Ecological Knowledge
(Day 1 & 2 panel presentations consolidated)

Bill Simeone, Panel Chair, ADF&G 
Day 1 Roy Ewan, Gulkana
 John Craig, Tazlina
 Wilber Joe, Copper Center/Kluti-Kaah
 Donna Pennington, Mentasta 

Day 2 Pauly Jeru, Kluti-Kaah/Copper Center
 Steve Pete, Copper Center
 Linda Tyone, Copper Center
 David Finnesand, Chitina
 Gloria Stickwan, Tazlina

Summary: Native people have a solid understanding of 
fisheries management; historically they incorporated sustainability, limits and source variability into their 
traditional management practices. From the words used to classify fish stocks to the place names of wildlife 
refugia, native language reflects the wide scope of native knowledge. 

Ahtna names for salmon.
Image source: B. Simeone, Simeone_Upper_CR.ppt
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Traditional Ecological Knowledge (TEK) is extensive for the Copper River. The TEK panelists presented 
the following main concerns: trespass issues from nontribal people, possible contamination of fish from 
unknown sources, interception of fish by other user groups, lack of harvest accountability, climate change, 
erosion from roads and increasing motorized boat use. Panelists strongly voiced that they want to be 
included not only in decision making but also in scientific research—helping scientists identify changes, 
variability and concerns. They also articulated concerns about the impacts of hatcheries on native fishes.

) Bill Simeone ~ Traditional Ecological Knowledge and the Copper River
This is bigger than the fish, Simeone said. For Ahtna elders, hunting and fishing is best described as a 
moral act. We have something to learn about sustainable fisheries from people who have spent thousands 
of years managing fish, and we have yet to fully appreciate, as a society, the reciprocal obligations between 
people and resources, he said. Historical harvest data that include old photographs and the rich oral history 
of native peoples demonstrate that the numbers of upriver salmon from 1914 to the present day have 
fallen. Long-term community health can best be understood from lifelong experiences in the Copper River 
watershed. What is at stake today, and in all times prior, is the capacity for the people to maintain their 
way of life, reflects Simeone.

_ DAY 1 ~ TEK Panel

) Roy Ewan ~ Gulkana
Ewan said that the current questions surrounding harvest limits typically leave the Ahtna people out of 
the discussion. When he was growing up, Ewan remembers that knowledgeable people from around the 
watershed would gather together to share their knowledge of the fish. He says he grew up only hearing (the 
native language) Athabascan, but in a flash it was gone. During this same period of language loss, federal 
and state limitations on native gathering rites were reduced as well. Today, Ewan said, an influx of people 
moving to and living in his native state of Alaska has truly changed the way traditional people live. Today, 
Ewan notices much erosion and change in the Copper River. Many of the traditional trails that flanked 
the river are gone, and while the native people still believe in sharing their fish catch with their elders, 
the stocks in Gulkana appear to be dwindling. Ewan also said his people are observing the impacts of 
global warming, and he openly questioned whether this phenomenon specifically impacted the quality and 
quantity of fish his people are catching in their fish wheels. Also, Ewan’s people are very concerned about 
salmon allocation, and he hopes that the state of Alaska continues to support native rights.

) Wilbur Joe ~ Kluti-Kaah/Copper Center
Joe voiced concerns about the Gulkana fishery and the sockeye salmon. From 1998 through 2002, Joe 
said there were 157 million fish, but only about 335,000 sockeye salmon harvested in the Copper River by 
subsistence fishing. In 2001, there were nearly 14 million sockeye released from Gulkana I and II, and there 
were about 1,200 subsistence permits in the Glennallen subdistrict and nearly 900 in Chitina. Joe wonders, 
who is tracking the hatchery fish in the Copper River? He is also concerned, given the spotty history, that 
environmental hazards caused by human error could truly harm salmon. Joe said discussions in his village 
have raised concerns about the amount of lead and mercury in hatchery fish. He also said he is disturbed at 
the number of people in the Copper River with stomach cancer. Does this have to do with the environment? 
Additionally, there is a high level of radon in the basin — the highest in the country, he said—and Joe 
wonders if it is in some way related to the salmon fisheries. Joe called for more information sharing, and 
he asked for the University of Alaska to take over the efforts to test, track and tag hatchery fish. He asked 
if the U of A could also look for surface changes in the fish and better examine them to search for possible 
contamination.

) Donna Pennington ~ Mentasta Village
Pennington said that there have been few fish appearing in the headwaters of the Copper River during 
the last few summers, and these barren seasons truly impact the ninety-eight people who call Mentasta 
village home. Pennington said that historically, game movement in the area was capricious, but that the 
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trouble began when commercial fishermen hit the first salmon run of the season particularly hard. She 
explained that while commercial fisherman can take advantage of several salmon runs, the upriver people 
only harvest fish from the first run. Pennington mentioned several other problems, including enforcement 
issues on private lands, more Chitina dip netters, possible water contamination from old military dumpsites, 
ongoing trespass and human waste dumping. Pennington also worries if there is a truly comprehensive 
Alaska state emergency contingency plan in the event of a pipeline oil spill.

_ DAY 2 ~ TEK Panel

) Nick Jackson ~  Gulkana
Jackson spoke of warmer winters, weather 
changes and faster rates of melting at Tazlina 
Glacier, accompanied by increases in water 
levels and volumes. He noted high water flows 
that historically came between July and August 
that now come between June and July. These high flows had washed out traditional fish camps. He also 
spoke of the need for more information exchange between upriver and downriver sites. Jackson said that 
Tanada Creek fish appear depleted, and that they are an early stock. He said that because the fish enter the 
commercial fishery first, management changes should be considered. 

) Pauly Jeru ~ Kluti-Kaah/Copper Center
Jeru provided a perspective on changes to the upper Copper area through stories of family use and harvest 
of salmon. Traditionally families “hold” fishing sites. One of the old family sites is now the location of the 
Copper Center Lodge. Jeru also noted a warming trend and temperature changes in the Copper. Dwarf trees 
are now growing tall, and there seems to be more melt water in Tazline Lake. She observed that recently the 
river is not freezing over as in the past. She also said that many new tourist boats are contributing to bank 
erosion, and that the process of changing traditional foot trails to fish-wheel sites into bulldozed roads for 
access is also causing increased erosion. 

) Steve Pete ~ Copper Center
Pete talked about channel and course changes on the Copper River, and expressed concerns related to the 
impacts from boat wakes on riverbank stability. He also noted significant impacts from bridgework at 
Tazlina River that is causing significant erosion and changes in the river channel. 

) Linda Tyone ~ Gakona
Tyone discussed pipeline issues, and shared tribal concerns related to the inevitable pipeline failure and oil 
spilling into the river system. Three river crossings are of greatest concern: Gulkana, Klutina and Tazlina. 
Oil spill plans designate containment areas that appear inadequate, and pipeline operations budgets are 
being reduced. There is reluctance for pipeline owners to address locals’ concerns.

) David Finnesand ~ Chitina
Chitina traditional fishing areas encompassed the area from O’Brien Creek to Heney Creek, but today the 
area is constrained to Five-mile. Newer urban users are displacing traditional users, and changes in the 
river course make other traditional sites unavailable. Finnesand noted that unreported catch in both the 
Chitina and Glennallen subdistricts is of concern. He also noted that in 2005, people reported over 100 
Chinook per day in the fish wheels on both sides of the river. With such little enforcement, he questions the 
accuracy of voluntarily reported harvests. Also of concern are abandoned fish wheels, increased boat traffic 
and rafting use that contribute human waste, and old dumpsites and other solid waste pollution.

) Gloria Stickwan ~ Tazlina
Stickwan asked several questions, identified research needs and provided context for why specific research 
is needed in the Ahtna region. Stickwan said that tribal involvement, both as providers of TEK and as 

“Bioregional cooperative management that 
incorporates stakeholders in governance should make 
use of local knowledge, provide incentives for long-term 
learning, and balance local interests against the problems 
that arise at the edges of bioregions.”

Upstream, Salmon and Society in the Pacific Northwest 
National Research Council
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Principal investigators, should be incorporated into research projects. Examples of such projects follow:

• A baseline study of the Copper River and its tributaries, lakes and creeks

• Invasive plants: What kind and how many plants are in the lakes? 

• Are lakes and creeks receding?

• A harvest assessment study needs to be done in the Upper Copper River District 

• Technical help with grant writing needed to get funds to conduct research projects. Need to write a 
protocol that everyone can use 

• An annual meeting of the intertribes, Ahtna Tene Nene’ Subsistence Committee, state and federal 
agencies and nonprofit organizations

• What habitat changes have occurred over time? What caused salmon to stop swimming up some creeks 
and spawning in some lakes? 

• Human-induced changes to the environment, and especially to the creeks have had an affect on salmon 
productivity. Could this be due to the culverts that were put in at these creeks? 

• How many fish have died because of catch-and-release? What is the survival rate of fish when they are 
snagged? 

• Research studies to determine the affect of hatchery salmon on wild salmon stock 

• Technical help to acquire funding for research projects. One important missing data set is Ahtna, Inc.’s 
collection of elders’ recordings. We need to translate these recordings, so that they can be used as a 
resource

• Write protocol to be applied whenever research is done in the Ahtna Region. Federal and state agencies, 
nonprofit corporations, Ahtna Tribes and Ahtna, Inc. should work together to write the protocol, with 
the intent of requiring researchers to sign it whenever conducting research projects in the region

2 Please see Stickwan’s written presentation on the accompanying CD.

WELCOMING DINNER - KEY NOTE ADDRESS: 
“Committing to Place — A Lesson in Tenacity”
) Clarence Alexander, Yukon River Inter-Tribal Watershed Council
Tribal leader Clarence Alexander served the workshop as both its welcoming dinner keynote speaker and 
as a panelist on the watershed programs panel. Alexander is co-founder of the Yukon River Inter-Tribal 
Watershed Council (YRITWC). In the Yukon, he helped organize over sixty first nations and tribes in Alaska 
and Canada who are now formally committed to working together to protect the health of the watershed. 
He spoke about the commitments needed to bring regional interests together to help protect water quality 
and maintain healthy habitats and communities. The excerpt below is an adaptation of two talks — both his 
panel and keynote address — edited to reflect what he shared about the Yukon River watershed effort’s first 
organizational meeting: 

Clarence Alexander: Everyone packed into the building, and the first thing we saw was that our 
consultant was wearing a suit and tie. He got up there behind the podium and was going to conduct the 
meeting. But that’s just not the way things work in our community. So instead, everyone went out into a 
larger room and created a circle. They created a circle and everyone had an opportunity to speak his piece. 
We were given three days. We had no agenda, nothing. Only thing we had was our environment; our health 
was what we wanted to talk about. 

One person got up and said, “Hey, I see all of these flukes and spots on the salmon … .” People started 
talking about it. Every community that was there started talking about their environment. Soon talk went 
to water. Because if we started talking about salmon—and right away there were people who wanted to 
create some sort of association dealing with salmon — we would argue, but that is not how it went. The 
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Yukon River is 2,300 miles long, and I live 1,000 miles from the coastline. One of the words we use is 
inclusive. We want all walks of life to be part of this process. We want to make sure that generations yet to 
come, whoever they may be, have clean water to drink. 

Next thing you know, they started talking about the other species that are there, and then they started 
talking about themselves. They started talking about the health of their community. I, for one, was very 
interested, because that winter we lost twelve people to cancer  and this is not something that happened 
when I was young. Growing up, my grandparents were 115 and 110 years old. Now, that is natural! And 
today all the young people are passing away from something unseen. That’s why we started talking about 
it.

The folks who were there are the ones who created this sense of health: If our animals are not healthy that 
means our water is not healthy; if our water is not healthy, nothing is healthy within our area. Nothing! 
And yet we see the state of Alaska letting people run their sewage into the Yukon River. Every year they 
get a permit for something like that. How can we stop that? How can we stop Dawson City from running its 
raw sewage into the Yukon River … a million gallons on a daily basis? How can we stop cyanide? How can 
we stop mercury? How can we stop all the other chemicals that are within our area?

We were pointing fingers. At least we had a scapegoat, the federal government. But then somebody said, 
“Hey, what about that waste we’re throwing in the river?” So it turned around on us. Every community 
became a solution to creating clean water. People said, “Hey, we’re a part of it.”

So, it took us two years. We went up to the headwaters. We went up to the lake, way up in the camp. We 
sat by a campfire, in a circle, twelve hours a day for three or four days, taking this mission statement and 
creating some guiding principles. We did this two or three times in two years and we ended up with a few 
work plans … a plan that would reach out fifty years, and plans for five years and ten years. 

Now we are creating a monitoring system. There are lots of things to understand about the water. 

That’s all we’re talking about: clean fish, clean animals, clean birds. I consider myself an animal, so what 
can I say? Since we thought it was impossible and we made it possible, I think anybody can do it. You have 
to remember that it wasn’t all easy. It was a very hard start … . And today, all the species within our area, 
well, I haven’t heard any complaints, so I think they are getting better. I think we are getting better. 

What can I say to you, my friends? The only thing I can say is that we have to be unified. We have to 
unify ourselves … .You have to create a watershed and create partnerships within your regions, and the 
partnerships you create should be real good ones. … Sometimes we don’t understand each other, but if we 
stand there long enough, we will. 
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_ Habitat Inventory and Assessment
Mark Sommerville, Panel Chair, Alaska Department of Natural Resources
Samantha Chilcote, Wild Salmon Center
Steve Ralph, Stillwater Sciences
Mary Price, U.S. Fish and Wildlife Services
Steve Albert, ADF&G

Summary: Samantha Chilcote discussed the Salmon Health Indicators Project and its potential for the 
Copper River. Steve Ralph, who is working with The Copper River Watershed Project, discussed regional 
habitat monitoring and modeling programs. Their approaches to assessment and monitoring seemed 
complementary. Mary Price provided information on habitat restoration opportunities. Albert presented 
critical information on culverts and fish passage: Of the 244 culverts inventoried in the Copper River 
watershed, 57 percent were not passable, and 28 percent may not be passable for fish. Following this 
information, presenters talked about possible funding sources for work on fish barriers, and setting 
priorities for repair or replacement of fish blocking culverts.

) Samantha Chilcote ~ Overview of the Salmon Health Indicator Project
Chilcote introduced us to work being done at the Wild Salmon Center, a science-based organization 
dedicated to identifying, understanding and protecting the best wild salmon ecosystems of the Pacific Rim. 
The center has developed habitat monitoring and assessment protocols with its Salmon Health Indicator 
Project (SHIP). Chilcote presented the SHIP approach, which concentrates on upriver flood plains and 
river/marine habitats. SHIP considers various 
characteristics including, but not limited to, 
connectivity of the ecosystem, hydrologic regimes, 
fish success and thermal dynamics, sediment, 
nutrient and wood sources and sinks. In addition 
to satellite imagery, the assessment surveys also 
deploy teams on the ground that take nonlethal 
samples, conduct snorkel surveys and look at 
abundance and species competition information. 
The SHIP approach also incorporates a “grading” 
system that rates the current “health” of a river 
system, and evaluates threats to sustainability from 
ongoing and potential development and/or resource 
use.
2 Please view Chilcote’s entire PowerPoint presentation on the accompanying CD.

) Steven Ralph ~ Considerations for Salmon Habitat Monitoring in Large Watersheds 
Ralph introduced basic concepts and the spatial scales related to monitoring and assessment. The spatial 
scales include: landscape, watershed, river reaches, segments within rivers, specific locations, habitat unit 
scales and microhabitat features. He emphasized the importance of incorporating TEK into data on habitat 
and salmon distribution in an effort to understand the historic context. Salmon habitat monitoring has 
many barriers: It is time consuming, difficult to sustain, expensive at first glance — it’s often the first to be 
cut when budgets are tight. 

He stated, however, that monitoring is absolutely essential to detect change. Ralph presented Stillwaters’s 
approach to modeling coho habitat in California’s Napa River basin, which was based on stream gradient, 
explaining how such approach might help define habitat in the Tonsina River, and for the entire Copper 
River watershed. 
2 Please view Ralph’s entire PowerPoint presentation on the accompanying CD.

The shifting habitat mosaic of river ecosystems.
Image source: Stanford, J.A., S. Lorang and F.R. Hauer 2005, Chilcote.ppt
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) Mary Price ~ Habitat – Protection and Conservation
Price stated that the best strategy and most cost effective approach to maintaining salmon habitat was to 
protect existing habitats and resources to prevent problems before (significant) loss occurs. She notes that 
restoration—defined as reestablishing structure and functions of the ecosystem to its (nearly) predisturbed 
condition — is costly, difficult and should only be an act of last resort. 

She defined two types of restoration:

• Passive restoration is when we work to reduce or remove causes of degradation but allow habitat to 
heal itself through time (lower cost/less risk).

• Active restoration is when we use human manipulation to accelerate restoration (higher cost and risk). 

She urges us all to partner and use our various areas of expertise to conserve this valuable landscape. She 
mentions various restoration techniques, including revegetation and protection of streambanks and lake 
shores, fish passage (culverts and bridges) and natural channel design. She provided several examples of 
successful restoration projects, including the Copper River Watershed Project revegetation, protection of 
Eyak Lake in 2003 and the Mt. Sanford Tribal Consortium 2004 Sinona Creek ATV Bridge. 

She provided a few useful links for further information:
Streambank Restoration and Protection Guide: 
<www.sf.adfg.state.ak.us/SARR/restoration/techniques/Techniques.cfm>

Information about grants opportunities: <http://grants.gov> and <http://alaska.fws.gov/grants/index.htm>
2 Please view Price’s entire PowerPoint presentation on the accompanying CD.

) Steve Albert ~ Fish Passage in the Copper River Watershed:  
A Preliminary Assessment
Albert’s assessment concludes that the majority of the culverts in the 
Copper River are inadequate to pass fish. Of the 264 culverts reviewed 
in the watershed, 148 do not pass fish, 58 restrict fish passage, or do 
not always allow passage and only 7 allow unrestricted passage. (51 
culverts were not classified.) This blockage has significant biological 
implications, including:

• Preventing upstream migration to spawning areas

• Limiting salmons’ ability to adjust to changing habitat conditions

• Loss of genetic diversity

• Preventing recolonization

• Loss of nutrients from carcasses

• Lower survival rates for juveniles

• Natural sediment balance disrupted

Albert also profiled the ADF&G Fish Passage Program, which inventories 
and assesses fish passage rates and attempts to restore natural fish passage numbers.

For more information: <www.sf.adfg.state.ak.us/SARR/fishpassage/fishpass.cfm>
2 Please view Albert’s entire PowerPoint presentation on the accompanying CD.

Culverts are barriers to fish passage.
Image source: S. Albert, Albert.ppt
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_ Watershed Programs 
Kristin Smith, Panel Chair, Copper River Watershed Project
Clarence Alexander, Yukon River Inter-Tribal Watershed Commission

Summary: Watershed groups can take the form of a nonprofit or quasi government organization, 
agency project, coalition or a hybrid of these types. The Yukon River Inter-Tribal Watershed Commission, 
comprised of over sixty first nations and tribes, has been successful in establishing a watershed group with 
twelve full-time employees that builds local infrastructure, initiates educational programs, pursues funding 
opportunities and drafts community initiatives. 

) Kristin Smith ~ Watershed Programs Around the Country, and A Profile of the Copper 
River Watershed FishWatch Program
Watershed Programs: Smith identified several possible group structures used by various watershed 
organizations around the country to help sustainably manage resource use and development, including: 
watershed nonprofit organization—locally incorporated; quasi governmental organization—chartered/
created through legislative action; agency project—organized by one or more state/federal agencies; 
coalition—local and/or national nonprofits working formally/informally together; and hybrid—local groups 
working within a watershed. Smith made the following observation: As we go forward, our alliances should 
choose structures that serve the goals of individual projects best. Whether forming a coalition, an agency 
project or a nonprofit, there are structures that can be preferentially used. The process for any successful 
effort should clarify goals and membership, test relationships and power dynamics, set roles and processes, 
work toward the goals, and adjust to new circumstances.

FishWatch: The steering committee for the Copper River Watershed Project’s volunteer fish habitat 
monitoring program represents tribal communities, residents, agencies and interest groups within the 
watershed. FishWatch was initiated by the watershed project for the following reasons: there was no 
ongoing habitat monitoring in the Copper River region; fish are a public resource; salmon economies 
support Copper River communities; and development pressure is growing in the Copper River drainage. The 
volunteers collect water quality, stream bug and bank vegetation and human use data.

FishWatch is coordinated by the twenty-four-member FishWatch Planning Team that meets twice annually. 
Over a period of five seasons of data collection, FishWatch has trained thirty-four volunteers, identified 
habitat threats by subwatershed and initiated dialogue on developing a habitat conditions index for the 
Copper River drainage.
2 Please view Smith’s entire PowerPoint presentation on the accompanying CD.

Clarence Alexander ~ Yukon River Inter-Tribal Watershed Council 
Alexander spoke of efforts to more effectively manage the water resources on the Yukon River. Please see 
the consolidated remarks from his panel presentation and welcoming dinner Keynote Address on page 
seventeen. 
 

LUNCHEON KEY NOTE ADDRESS:
“The Role of Economics in Salmon Resource Management”
) Gunnar Knapp, PhD, Institute of Social and Economic Research, University of Alaska, 
Anchorage 
Three key elements create sustainable economies and sustainable salmon production, according 
to Knapp: understanding what drives regional economies, defining 
impacts to habitat when assessing development opportunities, 
and identifying the long-term impact on sustainable salmon 
populations from different development approaches.

“What will our grandchildren 
wish we had done?”

Gunnar Knapp 
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In his presentation, Knapp outlined the differences between descriptive and prescriptive economics. 
Descriptive economics attempts to describe and explain economic behavior, while prescriptive economics 
makes policy recommendations for achieving economic goals.

Knapp also described the economic benefits of fisheries resources, how to measure “nonmarket” values of 
fisheries, strategies for maximizing regional economic benefit from fisheries, how salmon values are likely 
to change in the future, trade-offs between long-term benefits from salmon and short-term benefits from 
other kinds of development and how economics might lead to better fisheries resource management.

As a resource, fisheries provide a wide variety of economic and ecological benefits, playing a key role 
in cultural traditions, recreation, food, jobs and income, as well as contributing asset values associated 
with fisheries, such as boats, fish processing plants, support businesses, entry permits, etc. Knapp outlined 
several strategies to increase the regional economic benefits from salmon harvests. First, work to maximize 
regional control of our involvement in management decisions. Second, pay close attention to the creation 
of “fishing privileges,” “rights,” or “quotas.” Third, work to tax fishery-related activities, particularly those 
in which many nonlocal residents engage, and from which the benefits flow mainly outside of the region.

When trying to make the argument for long-term sustainable fishery practices versus short-term, one-time 
profits, Knapp advises we carefully evaluate all of the values and all of the costs, and that we not accept 
blind discounting. 
2 Please view Knapp’s entire PowerPoint presentation on the accompanying CD.

_ Pipeline Corridor Issues 
Ken Roberson, Panel Chair
Joe Dygas, Joint Federal-State Pipeline Office (JPO)
Ruth McHenry, Copper Country Alliance
Harold Heinze, Alaska Natural Gas Pipeline Authority

Summary: Twenty percent of the Trans-Alaska Oil Pipeline transects the Copper River watershed. Attendees 
raised concerns about the twnety-nine-year-old pipeline, and asked questions related to potential failure of 
the aging structure. They raised additional questions regarding the construction of a proposed spur gas line 
through the Copper valley, whose exact location and route is still in negotiation. People asked about the 
hydrologic implications of the obstruction of water flow by buried pipelines, and why aerial crossings are 
only being proposed at one of several sensitive river crossings? 

Other stakeholders called for creating a citizens’ oversight group to monitor pipeline operations. They 
advocated for an industry-funded organization created through legislation, much like the Regional Citizen 
Advisory Committees established by congress following the Exxon Valdez Oil Spill that monitor marine 
transportation of oil but are prohibited from 
monitoring upland pipelines.

) Joe Dygas ~ Trans–Alaska Pipeline 
System Perspectives
Dygas explained that the Joint Pipeline Office is 
a consortium of state and federal agencies. The 
JPO regulates Alaska oil and gas pipelines. Safety, 
environmental protection, pipeline integrity and 
regulatory compliance are within its jurisdiction. 

Dygas outlined JPO responsibilities relating to 
various threats to the Trans–Alaska Pipeline 
System, which snakes 800 miles from Prudhoe Bay Bullet hole in pipeline, October 2001—285,000 gallons spilled.

Image source: J. Dygas, Dygas.ppt



23

C O P P E R  R I V E R  S A L M O N  W O R K S H O P  I I
Panel Presentations - Day 2

on the Arctic Ocean to Valdez in Prince William Sound. 

He provided several examples of JPO responses to previous events, which include the Hess Creek Fire of 
September 2004; the major earthquake in November of 2002 that damaged pipeline mounts; and the 2001 
oil spill caused by a rifle bullet. He discussed current TAPS issues, including strategic reconfiguration, 
check valve 109 replacement and corrosion. The Pipeline Oil Spill Contingency Plan is up for renewal in 
2006.
2 Please view Dygas’s entire PowerPoint presentation on the accompanying CD.

) Ruth McHenry ~ Pipelines and Mines: Challenges in Protecting the Watershed
McHenry is part of an all-volunteer environmental monitoring group, the Copper Country Alliance, which 
monitors and comments on environmental issues in the upper Copper River basin. 

McHenry pointed out that the oil pipeline system is at the twenty-ninth year of a thirty-year design life, 
the “wear and tear” phase when more system failures can be expected. She emphasized the importance 
of preventing oil spills, because postspill response can easily be delayed by weather complications, 
fumes, dangerous river conditions and decision making inefficiencies. With an aging oil pipeline, and a 
proposed natural gas pipeline that will cross segments of the watershed, McHenry made the following 
recommendations:

Oil Line Recommendations: A citizens’ oversight group, more focus on maintenance, more focus on 
surveillance, semiannual full-line inspection.

Gas Line Recommendations: A citizens’ oversight group to address environmental and socio-economic 
issues and provide independent science advisors.
2 Please view McHenry’s entire PowerPoint presentation on the accompanying CD.

) Harold Heinze ~ Potential Environmental Issues Facing Intrastate Gas Lines
Harold Heinze, CEO of the Natural Gas Development Authority for Alaska, said that his mission was to 
develop a natural gas pipeline from Prudhoe Bay to tidewater on Prince William Sound, and a spur line 
to the gas distribution grid in southcentral Alaska. The exact location and route of the gas pipeline is still 
in negotiation. It will be a cold pipeline, with potentially less impact on permafrost than the oil pipeline. 
Depending on final route selection, more than 20 percent of the gas pipeline would pass through the 
Copper River watershed. He briefly discussed the status of various proposals for gas development. 

_ Inventory and Planning Efforts 
James Brady, Panel Chair
Analisa Gunnell, Ecotrust, Knowledge Systems
Eric Knudsen, Consulting Fisheries Scientist
Doug McBride, USFWS 

Summary: The Copper River Knowledge System 
is designed as a central repository for information 
on Copper River watershed, including data on 
ownership, human uses, salmon habitat, ecology, 
climate, economics and areas at risk. 

) Analisa Gunnell ~ Copper River 
Knowledge Systems 
“The Knowledge System is a way to help foster a shared sense of community and a shared sense of 
place. We’re all different, but we all have common interests,” Gunnell said. She outlined the Copper River 
Knowledge System, which incorporates data and knowledge into a Geographic Information System (GIS). 

Summit Lake.
Image source: RJ Kopchak 
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During the current development phase, the goal is to gather information from the Copper River watershed, 
reference that information spatially and temporally, format and index it and provide online access. The 
system relies extensively on maps to convey knowledge and information. 

Now in its infancy, the knowledge system is a map-based data dictionary and database. But there is 
enormous potential for it to serve as an easy-to-use, comprehensive information bank for the community 
at large. Gunnell envisions real-time communication between users, and user-driven map and information 
querries and updates that fill in the knowledge gaps and help pinpoint necessary projects that have 
common interest. <www.ecotrust.org/knowledgesystems>
2  Please view Gunnell’s entire PowerPoint presentation on the accompanying CD.

) Erick Knudsen ~ SOS Salmon Data Inventory & Monitoring
Knudsen provided us with an overview of several data and monitoring projects that have application 
potential in the Copper River watershed, including:

• The North Pacific Research Board’s (NPRB) Research Analysis Project – An inventory and summary of 
short-term, hypothesis-driven salmon research and funding information organized into an Microsoft 
Access database for salmon research. The database will be used to analyze the extent of science and 
funding for salmon research. 

• The State of the Salmon’s (SOS) Monitoring Inventory Project – A longer-term monitoring effort meant 
to build a separate but related database. The SOS project reports on the extent and coverage of routine 
monitoring activities. 

• A combined project, the Alaska Salmon Research and Data Inventory Project overlaps with and has 
similarities to the other two projects in that it shares a common interest in monitoring metadata. But 
the NPRB emphasizes research, whereas SOS focuses mostly on monitoring. 

2 Please view Knudsen’s entire PowerPoint presentation on the accompanying CD.

) Doug McBride ~ Strategic Planning for the Subsistence Fisheries Resource 
Monitoring Program
McBride discussed the “Strategic Plan for the Subsistence Fisheries Resource Monitoring Program, 
Southcentral Region, 2004.” Developed after a series of workshops involving stakeholders, the plan 
identifies priorities for research in the federal subsistence program to help in the effective coordination of 
research efforts between funding sources.

The plan establishes criteria to judge the importance of information gathering, prioritize subsistence fishery 
research needs, and set goals, objectives and information needs for each subsistence fishery unit. It also 
identifies gaps in knowledge for each information need. The plan is currently being implemented.

Conclusions: The plan focused limited funds on the highest priorities for federal management of subsistence 
fisheries. The process of constructing the plan successfully built a broad base of understanding and support 
among stakeholders for research priorities. The plan remains a work in progress, and will need to be 
revisited as issues change.
2 Please view McBride’s entire PowerPoint presentation on the accompanying CD.



25

Panel Presentations - Day 3

MOVING FORWARD: Next Steps

Break Out Sessions
Three groups of about twenty-five people formed to address next steps. The break-out groups identified 
areas of interest and developed project ideas for better management specific to three critical areas: habitat, 
wild and enhanced salmon and salmon and resident species. 

_ Habitat
The habitat break-out group focused on better 
understanding the effects of both natural 
and human induced habitat changes on stock 
abundance, including the impact of climate change 
on the delicate watershed ecosystems. 

The group acknowledged that access to, use of and 
development within the watershed has accelerated 
over the past fifty years, and changes in watershed 
land uses, climate and human settlement patterns 
are expected to increase over time.

The group agreed that habitat baseline studies and long-term basin monitoring, including river hydrology 
and geomorphology, water quality and contamination studies are an essential part of any long-term 
strategy for sustainable wild salmon. This group expressed interest in starting a Listserve, creating a 
resource guide for project development and planning teleconferences to improve communication between 
interested stakeholders. 

Needs:

• Better understand effects of both natural and human induced habitat changes on stock abundance

• Consider habitat protection with similar public process as fisheries harvest/allocation

• Better understand water rights and in-stream flow reservations

• Collect information on hydrology and geomorphology

• Expand anadromous waters listings, and use TEK for identification of anadromous waters

• Understand effects of climate change

Projects:

• Historic and Current Spawning Assessment Project – This far-reaching assessment would include 
extensive fieldwork and draw on traditional knowledge to expand the list of anadromous waters and 
develop a “hind-cast,” or historical assessment, of areas where Traditional Ecological Knowledge (TEK) 
supports claims of historical salmon habitat and its use by native people. Collection of genetic samples 
for stock identification and classification would be part of the effort.

• Critical Habitat Areas Mapping Project – This project would identify areas vital to all life stages of 
salmon and other resident fish, delineating specific areas on Copper River Knowledge Systems maps.

• Copper River Knowledge Systems Project – Continue to develop the GIS-based assembly of 
information, data and knowledge on the rivers’ natural systems, and the human factors that affect the 
landscape and wild salmon sustainability. This initiative is focused on efficient ways to integrate — with 
temporal and geographic reference — agency information, historic data and independent research into 
an online system to improve access to the latest data and knowledge.

Lower Copper River Delta.
Image source: Spencer B. Beebe
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• Habitat Assessment and Monitoring Project – This project would take a team approach to 
prioritizing areas for detailed study. Team members would include regional conservation interests, 
tribal representatives, landowners, UAA/UAF scientists, agency representatives, experienced scientists 
familiar with watershed assessment and others involved in similar work elsewhere to provide global 
perspectives. This effort should include an assessment of erosion and impacts to spawning and rearing 
habitat caused by ATVs and ORVs.

• Water Reservations Project – This project would develop regional approaches to reserving water 
rights to assure that adequate water flow is maintained for spawning and rearing. This project 
considers water rights, water quality, groundwater and in-stream flow reservations. These are important 
considerations, as water rights and reservations in Alaska are prioritized by date of application.

• Culvert Threat to Fish Passage Project – Alaska completed an inventory of 244 watershed culverts, 
and the statistics for fish passage are grim: 57 percent of the culverts do not pass fish, while another 
28 percent are restricted and may not pass fish at critical times. This project would develop a “priority 
culverts” listing for replacement. This team should include Alaska Department of Fish and Game staff, 
conservation organizations, guides and other fishing advocacy groups, as well as TEK through tribal 
governments. The planning group would set priorities for culvert replacement and work to secure 
appropriations for replacements and repair.

• Mentasta Lake Project – This project group would focus on the loss of productivity, habitat impacts 
from accelerated silt deposits, reported rerouting of one particular stream and an ongoing concern 
about suckerfish. Project: Obtain a planning grant, convene a working group made up of people from 
Mentasta Village, ADF&G, aquatic biologists and other interested parties to analyze the lake system, 
assess productivity and draw up a workable restoration plan; this group would also draft proposals 
based on restoration plan priorities.

• Contamination and Pollutants Project – Potentially contaminated military dumpsites (examples 
alleged: Simpson Hill, Dry Creek), mines and old civilian sites can affect health and water quality. 
Project 1: A planning group would identify possible contaminated sites and develop priority listings for 
assessment and clean-up. Once a listing was prioritized, this group would develop funding proposals 
for hazmat assessments to identify sources and contaminants and develop site-specific clean-up plans. 
Project 2: Develop a pollutant assessment project using state of the art polyethylene sampling fabric 
deployed at various river segments; seasonally collect samples and analyze to identify any pollutants. 

• Conservation and Economic Development Project – There is a direct link between the pace of 
development, population growth, emerging economic opportunities and the loss of viable aquatic 
habitats. Economist Gunnar Knapp, PhD, UAF, provided insight into uses of economic studies and 
profiles for decisions related to resource use and development. Studies that help us to understand 
what drives the regional economy, the value of healthy fisheries over time, the impacts to habitat 
from nonsustainable development opportunities and the long-term impact on sustainable salmon 
populations from different development approaches are key to sustainable economies. 

• Pipelines Project – Oil pipeline failures and proposed gas-line development are recognized as areas 
needing continued oversight and monitoring. Of interest are publicly available models of in-river oil 
spill trajectory and response capacity. Regional citizen oversight is identified as a valuable part of 
accountability and oil-spill risk management.

_ Wild and Enhanced Salmon and Resident Species: 
The wild and enhanced salmon and resident species break-out group came to the following consensus on 
the harvest management of mixed wild/enhanced fisheries: Management of mixed hatchery and wild 
stocks requires an equal level of data precision in both components. 

The group also noted significant gaps in data, information and knowledge about both enhanced stocks and 
some wild stocks.
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Lively discussions followed the topics of enhanced and wild salmon. Tribal representatives from the Eyak/
Lower River support existing and new enhancement projects on the Copper River to sustain the runs, keep 
the commercial fisheries going and subsistence fisheries running smoothly. In regard to enhanced fish 
quality, they noted, “When the (enhanced) fish are coming into the commercial fisheries, they’re all uniform 
size, beautiful fish; they taste good, look good, (and) aren’t sick.”

Tribal representatives from the Ahtna/Upper River expressed differing viewpoints, noting that economic 
versus lifestyle issues are important. They noted that many Lower River tribal members engage in 
commercial fishing along with subsistence fishing, while Upper River tribes are involved only in 
subsistence fisheries. “In the long run it (hatcheries) may backfire … . As far as the lifestyle of the people, 
we’re very concerned … . We need to have safeguards,” they said. Upriver tribal representatives perceived 
that enhanced salmon from the Gulkana hatchery were inferior in flavor and quality, and voiced concerns 
that hatchery straying may be having an adverse affect on wild salmon populations.

Missing Fish?
There is a perceived difference between the number of fish counted at the Miles Lake sonar site, the number 
of fish reported harvested by in-river fisheries and the final escapement counts and/or brood-stock returns 
to the Gulkana hatchery facility and other tributaries. These “missing fish” questions and comments 
were strongly voiced at Workshop I and II by tribal elders, hatchery personnel and basin-area residents, 
indicating a significant difference in opinion about the accuracy of ADF&G sport, personal use, subsistence 
harvest reports and “actual” harvest numbers, which are anecdotally reported to be significantly higher. 

The issue of poaching is universal, and it is not unexpected that the Copper River experiences some level 
of illegal harvest. Especially vulnerable to unreported harvest are in-river fisheries, where the harvest 
areas are extensive, enforcement difficult and harvest information is a voluntary response to mail surveys 
and postseason harvest reporting. The Copper River Delta commercial fishery, by comparison, has more 
enforcement, and requires a “fish ticket” for each delivery, which must account for each fish sold, and any 
king salmon retained for personal use. 

Additional studies are warranted to assess the accuracy of current harvest estimates. Efforts toward real-
time harvest reporting for all fisheries could help reduce inaccuracies and unreported catch, improving 
management. Projects that utilize radiotelemetry might help quantify harvest impacts on hard to manage 
fisheries. 

Other Concerns: 
Both TEK leaders and western scientists desire more information on genetics and the unique qualities of 
smaller stocks, including their viability in relation to exploitation rates of stronger stocks. Of data interest 
is the timing and the numbers of hatchery fish in proportion to total fish numbers, spatially and temporally. 
Also, contribution estimates from upriver fisheries, differential markings for hatchery fish corresponding to 
their release site and out-migration estimates are needed to provide a better picture. The need for continued 
studies related to upriver/downriver stocks, including more precision in timing and rates of exploitation 
on all of the fisheries was made clear. Currently, there is no stock specific information for Copper River 
management as it pertains to harvest and escapements of specific stocks. The composition of contributions 
to the commercial fishery, as well as from subsistence, personal use and sport fisheries from small upper 
basin stocks, are not well understood. 

Overarching Considerations: 

• Stock identification, timing, contribution to harvest and spawning escapement

• Genetics

• Harvest Accountability
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Needs: 

• Release site and brood-year specific marking on enhanced fish

• Develop a genetics baseline for all wild stocks (coho, chinook, sockeye)

• Expand aerial spawning surveys with local (Glennallen-based) aircraft

• Identify hatchery-marked fish at or above the Miles Lake sonar

• Identify hatchery-marked fish above Chitina and Glennallen subdistricts

• Quantify hatchery straying to systems outside Gulkana River

• Identify hatchery contribution rates to commercial and upriver fisheries

• Sockeye/lake trout relationships. Focus on fry at release sites: Paxson, Summit, Crosswinds

• Smolt research program for Paxson Lake 

• Timing data from commercial fisheries to Miles Lake sonar through different water levels

• Revise dip-net personal use management plan

• Toxins from military sites? Fish quality issue at large — not just for enhanced fish?

• Understand harvest and escapement of early stocks

• Develop a shared language for defining a “stock”

• Distinguish delta from upriver sockeye

• Investigate new microchemical methods of stock identification

• Understand residence time of salmon in commercial fishing region

• Estimate historical abundance as a guide to present productivity

• Genetic research on coho and sockeye, completion of chinook studies

• Understand how to manage for genetic diversity

Projects:

• Understanding Hatchery and Wild Fish Interactions Project – To gain data precision for 
management of both hatchery and wild fish, this project and associated efforts would identify 
hatchery-marked fish at or above the Miles Lake sonar, identify hatchery-marked fish above Chitina 
and Glennallen subdistricts, quantify hatchery straying to systems outside Gulkana River and identify 
hatchery contribution rates to commercial and upriver fisheries. It would develop release site and 
brood-year specific marking on enhanced fish.

• Traditional Ecological Knowledge Involvement Project – A reoccuring theme throughout Workshop 
II and the three breakout groups was how to better incorporate TEK into science-based research 
projects. This project would ramp up TEK integration efforts by developing proposals to fund positions 
that partner tribal TEK with agency and independent science researchers.

• Chinook Escapement/Abundance Project – Tribal leaders and scientists noted overall salmon 
abundance trends. While data confirms an increase in abundance for sockeye over the last twenty 
years, there is insufficient data on chinook. To that end, there is a need for better king salmon 
escapement data for spawning areas. This project would develop protocols for and design projects that 
better assess chinook salmon abundance and escapement. 

• Tribal Culture Camp Salmon Stock Project – With this project, the tribal community would set 
up an educational fish wheel above the Glennallen subdistrict, or at other appropriate sites, or both, 
where scientists could teach tribal people how to identify hatchery contributions to overall fish 
numbers by using otolith marking. This educational outreach component is complemented by a nearby 
radiotelemetry tower that provides valuable data on upriver escapement and in-river harvest from the 
district.
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• Smolt Research Project – To identify the proportion of wild/enhanced fish, size, growth, stocking level 
issues, proportions, survival rates and out-migration numbers for Paxson Lake.

• Catch and Release Mortality Project – There are increasing sportfishing efforts that focus on chinook 
salmon. Understanding any incidental mortality is important to managing for escapement. This project 
would study catch and release mortality in the upper watershed, with a focus on king salmon mortality. 

• Missing Fish Projects – The project would assess the accuracy of current harvest accounting methods 
and escapement levels based on current reporting methods. Radiotelemetry and other field methods and 
investigative techniques would assess harvest levels, and compare them with harvest estimates from 
voluntary reporting protocols to quantify any unreported harvest impacts on hard to manage fisheries. 

_ Salmon and Resident Species—Data Gaps and Research Needs
This group noted the lack of information on stock-specific returns and their contributions to fisheries from 
the ocean to the headwaters. Genetics research techniques improve every year, and a genetic baseline for 
chinook is being created. There is no genetic baseline on sockeye. 

Research priorities call for a stock ID project and genetics baseline to create the capacity to systematically 
gather information about harvest contributions from specific tributaries/stock. 

Projects:

Pathology and Toxicology – Understand current epidemiological status with regard to flesh quality, 
lesions, sores, fungal disease and parasite loads. Also, gather baseline data on water quality, chemical 
composition, POP status, etc., including seasonal variability from flow volume.

Salmon Ecology and Resident Species – We need more information about predation, the early life history 
stages of coho and chinook and how they partition and utilize habitat. Where do juveniles go? Which 
habitats are important?

Salmon and Seals – Increased seal populations have been reported in the Lower Copper River. What, if 
any, are the impacts to escapement from in-river predation by seals above Miles Lake?

Sportfishing – What is the catch and release mortality rate in the swift waters of Copper tributaries for 
Chinook salmon? 

Limnology – Baseline limnology is needed for all lake systems.

In addition to the above projects, the salmon and resident species break-out group made the following 
observations, and identified the needs below: 
 
Escapement: 

• Need for Upper River enumeration stations

• Need to better incorporate TEK into escapement goals

• Need for spatial data assessment of late-spawning delta coho

• Need for GIS database of aerial survey locations in Copper drainage 

• Need to evaluate midriver passage rates at Miles Lake sonar

• Need for consistent aerial escapement surveys based from Glennallen

• Need to fill in data gaps on chinook

• Need stock composition information from all harvests on Copper River
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Enforcement: 
Better harvest reporting is needed, and poaching 
is an area of concern. There is competition for 
resources, and better enforcement, specifically 
above Miles Lake is needed. 

• Need timely, accurate and reliable data/catch 
reporting on in-river catch for all user groups

• Need for better enforcement of upriver harvest 
allotments, fish wheels, pollution and garbage 
and culvert monitoring and repair

General Issues:
There are problems with abandoned fish wheels 
and debris.

Abandoned fish wheels and debris, Chitina.
Image source: RJ Kopchak 
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