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Abstract

Humpback whitefish ( Coregonuspidschiari) are the main subsistence fish for the 

residents of the Athabascan village of Northway. Local residents’ concerns over 

whitefish and gaps in knowledge in the scientific community about whitefish basic 

ecology provided a basis for collaboration between fisheries scientists, social scientists, 

and Northway Village.

Through semi-directed interviews and participant observation, I documented and linked 

local and scientific knowledge about whitefish. Trust, formed in part by my engagement 

with the community, was essential to meaningful collaboration between local and 

scientific experts. Through collaboration, insights emerged about the long-distance 

migrations of whitefish (up to 230 km), their small-scale use o f creek channels, annual 

site fidelity, and repeated long-term use of seasonal habitats. Partially due to gendered 

fishing roles, women and men differed in their knowledge about whitefish. Women 

observed seasonal and annual variation in the prevalence o f parasite-infected whitefish, 

while both men and women observed increased sedimentation in area lakes. Questions 

surfaced about the behavioral response of whitefish to increasing water temperatures and 

the effects of siltation on their health. I argue that the fusion o f local and scientific 

knowledge, gained through collaboration, enhanced the information required to make 

management decisions regarding whitefish in the Upper Tanana drainage and the 

resilience of this social-ecological system.
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Chapter 1 Introduction

“Whitefish save lots o f life. People starve, with whitefish they make it.”
Ada Gallen, elder from Northway, Alaska, July 2004.

People living in the Arctic are keen observers of their environment and have depended on 

their surroundings for physical and cultural survival for generations (Kofinas et al. 2002). 

Because of this awareness, environmental changes such as fluctuations in wildlife 

population numbers or health are generally noted by local people, especially those 

engaged in subsistence activities, such as fishing and fish processing (Huntington 2002; 

Jolly et al. 2002; Moller et al. 2004). Biologists and resource managers are also acute 

observers and have unique and important insights about the environment that have 

similarities and differences from those of local residents (Agawral 1995; Huntington 

2002; Moller et al. 2004). Combining these perspectives can generate knowledge and 

create a more complete picture o f a social-ecological system than either can accomplish 

alone (Sillitoe 1998; Berkes 1999; Calheiros et al. 2000; Kofinas et al. 2002; Robertson 

and McGee 2003). The exchange of knowledge across cultural and social boundaries (as 

well as disciplinary borders) also increases the diversity o f skills and knowledge of all 

parties, which in turn can enhance the capacity of a social and ecological system to adapt 

to change (i.e., resilience; Holling 1973) (Turner et al. 2003).

The area o f research connecting local knowledge (sometimes referred to as Traditional 

Ecological Knowledge [TEK] or Indigenous Knowledge [IK]) with those o f outside 

experts is receiving greater attention in the Arctic from anthropologists, biologists, 

ecologists, resource managers, and politicians (Freeman and Carbyn 1988; Inglis 1993; 

Berkes 1993, 1998; Nygren 1999; Riedlinger and Berkes 2001; Krupnik and Jolly 2002). 

Although methods for collecting and documenting local and scientific knowledge exist, 

adequate methodology for integrating different experiences in a management or 

conservation context remains elusive (Huntington et al. 1999; Wheeler and Craver 2005).
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As Huntington (2000) pointed out, the potential o f connecting local and scientific experts 

has not been fully realized.

In the Arctic and sub-Arctic, fish are often central to the lives of local residents (Caulfield 

1983; Anderson and Fleener 2001), yet there remain major gaps in understanding their 

population dynamics and health (Tallman and Reist 1997; Mackinson 2001). In Alaska, 

local knowledge is often the only source of historic and locally based information 

regarding a fishery, so studies examining local knowledge related to fisheries are a 

growing and important area of interest (see Anderson and Fleener 2001; Georgette 2002; 

Simeone and Kari 2002). Yet, resource managers, wildlife biologists, and fisheries 

scientists often find it difficult to accept and then integrate local knowledge into their 

scientific studies or management policies (Berkes 1993; Mackinson 2001; Wheeler and 

Craver 2005). For example, the lack o f quantitative data (e.g., population estimates) 

associated with local knowledge contributes to managers’ reluctance to use this 

information as a basis for decisions. When fishers can provide long-term catch per unit 

effort data, it is often biased based on spatial and temporal differences in methodology 

(e.g., using different mesh sizes in gill nets at various time and places). Recognizing this 

selectivity in harvest can alleviate inaccurate interpretation o f local knowledge. The 

combination of local and scientific expertise has been achieved and proven useful in 

efforts to improve the management o f subsistence fisheries in Southeast Asia (Paulsen 

2000), small-scale tuna fisheries in the South Pacific (Kaneko and Bartram 2001), the cod 

fishery in the Gulf of Maine (Ames 2000), and various fisheries in Alaska (Wheeler and 

Craver 2005).

Given both the challenges and potential benefits o f integrating different knowledge bases, 

this thesis explored the relationships among local knowledge, fisheries science, and the 

management of humpback whitefish ( Coregonuspidschiari) in the Upper Tanana 

drainage o f Alaska. I examined the knowledge bases and questions about these important 

subsistence fish that emerged as a result o f linking local and scientific experts. The major
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research question addressed in this study was: does the integration o f perspectives and 

information provide a sounder basis for future management o f the species by providing 1) 

information and a context to understand patterns o f subsistence harvests, 2) information 

useful to researchers about environmental phenomena and/or 3) a basis for promoting 

culturally and environmentally sustainable practices? Another interest o f this research 

was identifying essential steps to the successful sharing o f knowledge. Achieving 

meaningful collaboration among community members and researchers, as well as 

between differing disciplines, is crucial to this exchange and requires some level of trust.

I also examined if  sharing information across cultural, social, and disciplinary boundaries 

(i.e., “edge effect” or “transition zones”; Turner et al. 2003), would lead to the enhanced 

resilience of the Upper Tanana drainage.

The Northway Whitefish Project
In the Athabascan community o f Northway, in Interior Alaska, humpback whitefish 

comprise the largest percentage of subsistence resources consumed by mass (36%) and 

are an important part of the local culture (McKennan 1981; Case 1986; Marcotte 1991). 

As Northway resident Cherie Marunde said, “My mom doing it forever, it’s just a part o f 

my life, or our lives”, (Marunde and Marunde interview 2003).

Across the sub-Arctic, humpback whitefish are an important subsistence resource, and 

residents have expressed concern over their populations (Tallman and Reist 1997; 

Anderson and Fleener 2001; Brown 2003). In Northway, residents reported to federal 

resource managers that humpback whitefish are less abundant, smaller, and taste different 

than in the past (Brown et al. 2001). Prior to 1998, little was known in the fisheries 

community about humpback whitefish in the Upper Tanana region (Brown 2003). In 

1998 the Fairbanks Fisheries Resource Office (USFWS) initiated a research project to 

address local concerns about whitefish using both systematic sampling and radio 

telemetry. Northway residents have an extensive knowledge of the Upper Tanana River 

system gained through generations of fishing and living off the land. This provided an
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opportunity to link knowledge gained from the fisheries study with that o f local fishers.

In the fall o f 2002 the Northway Whitefish Project, an interdisciplinary and collaborative 

project between the Northway Village Council, the University o f Alaska Fairbanks, and 

the US Fish and Wildlife Service, began. Although there have been several studies on 

coregonid species in the North prior to this one (e.g., Alt 1979; Fechhelm et al. 1992), 

there were still many unanswered questions about their life history. As other studies have 

demonstrated, linking local and scientific knowledge about whitefish can enhance the 

understanding of their ecology (Tallman and Reist 1997), which along with information 

about local subsistence trends, can point to problems and help managers and residents 

address them effectively (Reist 1997; Brown et al. 2002). For all o f these reasons, the 

social and ecological role o f humpback whitefish in the Upper Tanana drainage is a rich 

topic on which to combine expertise.

Theoretical approach
Bringing together different perspectives is complicated and can often lead to power 

struggles among groups or institutions (Berkes 1993; Agrawal 1995; Sillitoe 1998; 

Nadasday 1999). These struggles often revolve around issues concerning whose 

knowledge is deemed most valid, whose knowledge is ultimately used as the basis for 

management decisions, and power relationships among different knowledge holders. 

Although this thesis will not go into detail about the complexities surrounding knowledge 

and power relationships, it is important to acknowledge the inherent power struggles that 

exist in management situations. These often contribute to tension among, and alienation 

of, communities or individuals. All knowledge bases have their limitations, yet it is 

dangerous to try to translate others’ worldview or to validate peoples’ experiences 

according to one’s own paradigm.

There is no one definition for local or indigenous knowledge, and, as Berkes (1993) 

pointed out, words such as “traditional”, “ecological”, and “knowledge” carry their own 

mixed meanings. Rather than attempt to define and explore in detail the concepts of
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traditional ecological knowledge, local knowledge, or indigenous knowledge, this 

research explored how different ways o f knowing, no matter how they are defined, 

interact. However, some comprehension of the changing understandings o f local or 

traditional knowledge is integral to studies dealing with this topic (for definitions see 

Goody 1977; Cruikshank 1981; Berkes 1993, 1999; Agrawal 1995; Grenier 1998; 

Huntington 2000).

Local, traditional, or indigenous knowledge has been viewed as many things, from a 

panacea, to an obstacle, to an alternative to Western science (Agrawal 1995). There is no 

advantage to viewing one knowledge base as the gold standard against which to assess all 

others. A greater benefit may come from viewing these as areas o f expertise that, 

although different, complement one another (Berkes 1993; Moller et al. 2004). Some 

have challenged the distinction between local knowledge and science, pointing out that 

this classification is often over-simplified and value-laden (Goody 1977; Cruikshank 

1981; Simeone and Kari 2002). Agrawal (1995) went on to say that there are often not 

only two points o f view, the Western and non-Westem, but many, since people have 

unique experiences leading to multiple views o f a resource. A two-knowledge-system 

classification fails because of 1) the many similarities and differences between and within 

local knowledge and science and 2) the growth and sharing o f knowledge between 

individuals and groups (Agrawal 1995). This makes defining, representing, and 

interpreting any single knowledge base for a group of people difficult, if  not impossible.

The term local knowledge is used in this thesis and is viewed in much the same way as 

did Berkes (1993) and Huntington (2000). Local knowledge revolves around insights 

acquired through generational sharing and/or first-hand experience observing an area or 

species. In this sense, local knowledge comes not only from indigenous residents, but 

also non-indigenous settlers (e.g., oil workers, loggers, or ranchers) with experience 

living and working in an environment over time. Because their interaction with the 

environment usually differs from that o f researchers, their understanding and knowledge



6

about the system is different. For example, Moller et al. (2004) pointed to science’s 

ability to determine causation and provide short-term precision, while local knowledge is 

particularly adept at noting unusual observations such as climate change (see Krupnik 

and Jolly 2002) and changes in patterns o f animal distributions, diseases, and behavior. 

This should be seen not as an obstacle, but as an opportunity to learn and increase our 

understanding of biological and cultural systems. Diverse observations are valuable 

points o f discussion (Kaneko and Bartram 2000; Berkes 2002) and often lead to new 

hypotheses and raise important concerns about the health of a resource.

Thesis structure
An essential step in linking knowledge systems and management is conveying 

information to those involved in the most appropriate and useful ways (Sillitoe 1998; 

Simeone and Kari 2002). Each thesis chapter is therefore directed toward a different 

audience in hopes that important messages will effectively reach each audience. 

Presenting the complex web of knowledge and their connections in this manner 

maximizes the likelihood that each audience will obtain useful information, but this also 

results in some repetition of methods and results.

Chapters 1 and 2 provide a general introduction to the study and its methods, relevant to 

all audiences. Chapter 3 examines the role gender plays in local knowledge about 

whitefish, which is an important issue for both anthropologists and other researchers 

seeking to connect different knowledge bases. Including both men and women in this 

study broadened the array of concerns and insights about whitefish and the Northway 

area such as observations o f parasites in whitefish and environmental change. Chapter 4 

is addressed to resource managers and describes why trust between managers, biologists, 

and local residents is essential to studies seeking to integrate knowledge bases. This 

chapter also outlines a set o f principles (or heuristics) for building this trust. Chapter 5 

describes for a fisheries audience what this project learned about whitefish through 

linking local and scientific expertise. It also demonstrates the complementarity o f these



7

different ways o f knowing. Chapter 6 summarizes the study’s major findings and places 

this research into a broader context by making inferences about these findings for the 

theory o f resilience and the concept of cultural interaction zones where societies share 

skills and knowledge (Turner et al. 2003). There is also a guide for Northway Village 

and future researchers interested in conducting research with Northway Village or similar 

communities (Appendix 1). Appendices 2 and 3 are the interview guide and release form 

used throughout this project. Finally, Appendix 4 is a table listing the Upper Tanana 

Athabascan terms provided by local residents (e.g., place names, species names) and their 

English translations.

It may seem ironic that even though this is an interdisciplinary project linking 

disciplinary experts to examine a complex issue, it may appear that it has in the end 

broken apart those connections. However, this is not the case. The findings are spoken 

about in ways that are meaningful to specific audiences. The goal was not to make 

fisheries biologists completely conversant in anthropology; rather it was to help people 

gain an appreciation or awareness of the connections between anthropology and fisheries 

science. To do this effectively, chapters are aimed at certain audiences, while 

highlighting how partnering with other disciplines can be effective and sometimes crucial 

to their goals, particularly when dealing with complex ecological and social issues.
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Chapter 2 Background and methods

This study explores the ways in which local fishers and fisheries biologists can exchange 

information and build upon one another’s knowledge base about humpback whitefish. 

This chapter provides the cultural and biological background of the area that is necessary 

to accomplish that. This chapter also describes the interdisciplinary nature o f this 

research and the methods used to link different experts and therefore different knowledge 

bases and experiences. These methods include interviews, participant observation, and 

fisheries sampling and radio telemetry.

Study area

Location
This study was conducted during 2002-2004 in the Interior Alaskan community of 

Northway. Northway is located 400 kilometers (250 miles) southeast of Fairbanks, 

Alaska and 70 kilometers (45 miles) from the Alaska-Canada border (Figure 2.1). 

Approximately 250 people currently live in Northway or along its road system, and over 

75% o f the residents are Alaska Natives (Upper Tanana Athabascan) (United States 

Census, 2000). Northway is situated where the Nebesna and Chisana Rivers meet to 

form the Tanana River, a large glacier-fed tributary of the Yukon River (Brabets et al.

2000). Due to their distinct glacier-runoff pattern, the Chisana and Nebesna Rivers 

maintain water flow throughout most of the summer, experience constant turbidity, have 

braided channels, and a high level o f silt during open water periods (April-October) 

(Brabets et al. 2000). Maximum depths typically range between 1 m-5 m in the Chisana 

and Nebesna Rivers with the channels being the deepest. The surrounding area is typical 

boreal forest, with black spruce ( Piceamariana), birch ( ), and aspen 

(Populus tremuloides) dominating the landscape along with a vast array of lakes and 

small wetland systems (The Tanana Basin, Alaska Geographic). The glacier-fed Nebesna 

and Chisana Rivers along with the many small lakes and creeks are important habitat for
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Tetlin National 
Wildlife Refuge

IMIf

Canada
Nor Ih way

Figure 2.1.Map showing the location o f North way in relation to the Tetlin National

Wildlife Refuge (TNWR). Map courtesy o f the US Fish and Wildlife Service-Tetlin 

National Wildlife Refuge.
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humpback whitefish ( Coregonuspidschian) which use these areas for spawning, feeding,

and over-wintering (Brown et al. 2002).

Cultural/historical background
The people living in the Upper Tanana region (which includes Northway Village) are a 

part o f a larger group o f Alaska Natives called the Tanana Indians. McKennan (1959) 

describes five bands, classified in part by their language, that make up the Tanana 

Indians; 1) Tanacross People, 2) the Upper Tanana People, and 3) three bands located in 

the Lower Tanana River area. The Tanana Athabascans are very linguistically diverse. 

Interestingly, a significant linguistic and cultural break occurs at an area called the 

Goodpasture, where salmon exist below it, but are absent above it (McKennan 1981). It 

is important to point out that Athabascan peoples do not fit neatly into discrete cultural 

categories. Their ways of life, language, and culture are a continuum without sharp 

boundaries between bands or groups.

Prior to the establishment of Northway Village in the 1930’s and 1940’s the Upper 

Tanana People lived in smaller bands that traveled from main fish camps to hunting 

areas, yet were linked with each other through marriage, trade, and sharing (McKennan 

1981). First reported white contact in the area occurred in the 1880’s, followed by Lt. 

Allen’s trip up the Tanana River in 1885 where he visited the villages of Last Tetlin and 

Tanacross (McKennan 1959). In 1898-99 Brooks and Peters traveled up the Nebesna and 

Chisana Rivers, providing the first written account of the uppermost Tanana River. This 

was followed by the discovery o f quartz gold (1899) and then copper (1902) in the upper 

Nebesna and Chisana River drainages (Case 1986). The 1913 gold stampede in the 

Chisana drainage brought in hundreds of outsiders. By 1930 a teacher was working out 

of a tent at Old Fish Camp near what is now Northway Village. Between 1939 and 1940 

a BIA school was located on the west bank of the Nebesna River called Old Nebesna.

Due to flooding in 1940, the school and the village moved to the east side o f the river, 

which is the current location of Northway (Case 1986; Marcotte 1991). In 1942 the 

Alaska-Canada highway was completed, an airstrip was constructed in Northway, a post
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office was built, the BIA school shifted to state supervision, and Northway became the 

village’s official name. By the 1960’s most outlying families moved to Northway 

Village where their children attended school (McKennan 1981; Marcotte 1991). In 1980 

the Tetlin National Wildlife Refuge was established through the Alaska National Interest 

Land Claims Act (ANILCA) (USFWS, Annual Narrative Report 1998). One of the 

purposes o f the Tetlin NWR is to provide continued subsistence use by local residents, 

which includes residents o f Northway Village, the only permanent community within the 

Refuge’s 730, 000 acres.

Biological/subsistence background
There are six common fish species in the area, humpback and round whitefish 

(Coregonuspidschian, Prosopium cylindraceum), pike (Esox lucius), grayling 

(Thymallus arcticus), burbot or lingcod (Lota lota), longnose sucker (Catostomus 

catostomus), and in the fall an occasional chum salmon (Oncorhynchus keta) (Case 1986; 

Brown et al. 2002). Although locals harvest all these species to an extent, humpback 

whitefish are harvested in the largest quantity (Guedon 1974; McKennan 1981; Case 

1986, Marcotte 1991). Although Northway residents recognize the common names for 

all the above fish species, they also refer to these species in their native language (Table 

2.1). Humpback whitefish are currently managed by the state of Alaska, and in the Upper 

Tanana region there are no limits on when or how many whitefish can be harvested by an 

individual or family. Local residents also harvest mink (Mustela vison), beaver (Castor 

canadensis), moose (Alces alces), muskrat (Ondatra zibethicus) and a vast array o f 

waterfowl species (Case 1986; Marcotte 1991).
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Table 2.1.Upper Tanana Athabascan terms and their associated English common names

for the six common fish  species in the Upper Tanana drainage.

Upper Athabascan English

Ch’uljiiud Pike

Taatsiidn Sucker

Chejil Grayling

Xaltji Round Whitefish

Luggne Humpback Whitefish

Tsaan Burbot (Lingcod)
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As in other areas of the Arctic, Northway residents harvest whitefish throughout the year 

(Anderson and Fleener 2001; Georgette 2002). However, the majority o f fishing is 

focused during the spring run of whitefish into lakes (late May-early June) and the fall 

run of whitefish out of lakes to spawning grounds in the main rivers (mid August-early 

October) (McKennan 1981; Case 1986). Prior to the 1970’s, seasonal fish camps were 

located on small streams or lake outlets where people collectively harvested whitefish 

using weirs with large dip nets and occasionally cylindrical willow fish traps (Guedon 

1974; McKennan 1981). Since the 1970’s, most people have used gill nets where smaller 

creeks enter main rivers or lakes (Guedon 1974). This is a very effective fishing method 

during peak fish runs where a family’s catch of 100-200 humpback whitefish per day is 

not unusual (Marunde and Marunde interview 2004).

Whitefish are cut and dried for consumption by humans ( or dogs ( ), frozen

whole (Figure 2.2), or fermented (dzenaxl) in birch bark baskets that are buried.

Residents often eat whitefish eggs baked or fried, boil fish meat for soups, fry half-dried 

fish, or bake whitefish together with moose organs. One elder mentioned boiling eggs to 

make a soup (Gallen interview 2004). Fried whitefish stomach ( ’itsaan ') is a delicacy 

among local residents, and one family mentioned having a contest to see who could catch 

the fish with the largest stomach (Marunde and Marunde interview 2004). The oil 

rendered from boiling fish stomachs can be used to fry other foods such as biscuits. It is 

also mixed with berries and eaten during holidays. One elder explained:

And after it cool off a little bit she [mother] going to pull up chair to it and she 

going to take off that oil from on top. She going to make gallon and gallon o f 

that stomach. And she fry biscuit like that with it. We fry half dry fish with it.

And when we pick blueberries she put one cup oil into that berries, fish oil. And 

it’s not going to taste like fish. It’s just going to make it sweeter and look like 

you pick it just now. (Northway interview 2004).
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Figure 2.2. A mixture o f pike or ch’uljUiid (left) and humpback whitefish or luugne 

(right) caught during mid-October in the Chisana River using a set gill net.

Alaska, October 2004. Photo by C. Brown, Northway Whitefish Project.
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Methods

Overview
Societies are facing complex social and ecological problems. Their solutions will require 

a diverse set of skills and knowledge acquired through collaboration among local and 

scientific experts. This form o f cooperation not only enhances the tools needed to solve 

problems, but, when people are part of the knowledge-building process they are more 

likely to follow the resulting recommendations. The main challenge to acquiring this 

diversity is bringing together people from different backgrounds and disciplines (Sillitoe 

1998; Huntington 2002). This project employed creative methods to facilitate knowledge 

sharing between scientific and local experts such as creating a local advisory board, 

hiring a local high school research assistant, and presenting the overall goals and results 

o f the project during a community feast. These methods will be described in further 

detail in chapter 4. The methods outlined in this chapter include an overview of the 

interdisciplinary approach, interviews, participant observation, and fisheries sampling 

and radio telemetry.

Interdisciplinary approach
Most scholarly contributions on the topic o f linking knowledge bases come from 

interdisciplinary research (Berkes 1993; Pauly et al. 1998; Berkes 2002). During this 

project, fisheries biologists and anthropologists worked together as teams in the field, in 

the village, in people’s homes, and in the office. During 2002 and 2003 I assisted 

fisheries biologist Randy Brown while conducting radio telemetry and sampling studies 

in the Upper Tanana drainage, Lower Yukon River, Yukon-Kuskokwim Delta, and 

Selawik River areas. On the Selawik National Wildlife Refuge, we were joined by 

Alaska Department of Fish and Game (ADFG) anthropologist Susan Georgette. I also 

participated with ADFG anthropologist Caroline Brown during traditional knowledge 

interviews with local residents o f the Lower Yukon and Upper Tanana areas about non

salmon species such as whitefish. Trips to Arctic Village for a traditional gathering and 

to the Selawik National Wildlife Refuge to assist with research on sheefish (
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leucichthys) increased my understanding of whitefish biology, their importance to local 

people, and the ways in which biologists, anthropologists, and subsistence fishers view 

this resource. This, in turn, helped to shape this project’s study design. For example, 

discussions with local fishers on the Lower Yukon highlighted the need to ask specific 

questions about egg size in order to help identify whitefish spawning grounds. This 

project also worked with linguists and oral historians from the University of Alaska 

Fairbanks. Although this study did not focus on documenting local taxonomy or oral 

history, their inclusion in the project design was essential to gaining a greater awareness 

of local residents’ perceptions of their environment. The combination of this wide range 

of disciplines provided a broad context from which to understand people’s concerns and 

ensure that the right questions were asked properly to the right people.

Interviews
A major component o f this study was interviewing both local fishers and fisheries 

biologists. This not only provided information regarding fish behavior and distribution, 

but allowed research priorities and concerns to be compared in order to identify 

commonalities and differences. Interviews were recorded using standard tapes or mini 

discs and took a semi-directed or more open-ended approach sometimes referred to as a 

“long interview” (McCraken 1988). This is simply an open interview, with no time limit, 

which can go in many directions as long as specific issues are addressed (Huntington et 

al. 1999). The openness o f such interviews often gives insight into topics that a survey 

with fixed questions would likely miss or overlook (Huntington et al. 1999; Mackinson

2001). This methodology also allowed the interviewer and interviewee to share 

experiences providing a two-way flow o f information between experts. For example, 

local residents often asked their own questions about whitefish, plants, or insects that 

researchers either answered at the time or later after gathering needed information.

An interview guide (Appendix 2) was used to ensure that comparable topics or questions 

were discussed, allowing comparison among individuals (Patterson and Williams 2001). 

The guide was developed with the help o f fisheries biologists, anthropologists, and the
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Northway Village Council. This guide was revised over time as new issues emerged or 

questions became refined (e.g., Thorpe et al. 2002). Thirteen local experts from 

Northway (seven women and six men) and four fisheries biologists (two women and two 

men) were interviewed, sometimes individually and sometimes as a parent-child or 

husband-wife pair. Selection of local residents to be interviewed was based on the 

recommendation o f the Northway Village Council. Fisheries biologists suggested other 

biologists they felt could add valuable information based on these individuals’ experience 

and knowledge about whitefish or the area. Informal discussions with both local fishers 

and biologists while drinking tea, eating dinner, or doing laundry were invaluable in 

learning about whitefish and the ecosystem. These discussions also deepened my 

understanding of the social structure and context o f which whitefish are a part.

In conjunction with interviews, maps were used to identify fishing sites, spawning and 

over-wintering areas, as well as being great conversation starters. Laminated topographic 

maps were used with colored markers. Digital photos were then taken o f the map after 

which they were cleaned and re-used. People were also encouraged to draw their own 

maps since topographic maps do not always represent the mental map that people have in 

their minds (e.g., Fox 2002; Thorp et al. 2002). Some residents also used drawings to 

describe fishing methods such as proper angling o f gill nets and their placement in 

creeks. Color photos, on-site verifications, and researcher’s familiarization with native 

terms for fish species were helpful in ensuring that researchers and fishers were 

discussing the same species o f fish (e.g., Baird 2000).

All interviews were conducted in English, although local residents were given the option 

to conduct the interview in their native language with a translator present. Interviews 

were fully transcribed in Microsoft Word. Transcriptions were coded using a key word 

search on specific topics such as spawning grounds and parasites. Translations of 

Athabascan terms or place names were provided by both community members and Gary 

Holton of the Alaska Native Language Center. A consent form was described and signed
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before each interview to ensure that interviewees understood their rights before allowing 

researchers to use their statements (Appendix 3). Consent forms were read aloud for 

elders unable to read typed print, and verbal consent was also recorded on tape or mini

disc before any questions were asked. Interviewees verified their transcripts and made 

any necessary corrections before anything they said was published or presented. All 

documents or presentations related to this project went through a community review 

(usually done by the Northway Village Council and/or Northway Whitefish Advisory 

Board) before being presented. Transcripts, compact discs, audio tapes, photos, and 

related documents were given to the Northway Village Council, with copies given to 

individuals or families involved in the project. The Walter Northway High School also 

receives tape copies for educational purposes. Copies o f tapes and photos are also 

archived at the University o f Alaska Fairbanks Oral History Department and with the 

United States Fish and Wildlife Service.

Participant observation
Participant observation is a principal and widely used social science method for 

conducting research on a group of people and is central to many arctic studies (e.g., Fox 

2002; Jolly et al. 2002). Fundamental to this method is taking part in daily community 

activities. As Sillitoe (1998) pointed out, people transfer knowledge through practical 

experiences and informal ways, so what they know is not always shared or expressed 

through words. Therefore, to learn from people and connect knowledge, it was crucial to 

participate in all aspects o f knowledge sharing that community members and fisheries 

biologists allowed access to. During this project forms of participant observation 

included fish harvest (Figure 2.3), fish processing, and fisheries field work such as 

sampling and radio telemetry. Participant observation allowed researchers to verify fish 

species between local and fisheries experts and observe first hand the evidence of 

environmental changes local residents discussed. Conversations with local and fisheries 

experts flowed easily since there was a common understanding about what each party 

knew and had experienced. For example, resident fishers were much more willing to 

discuss in depth an area that both parties were familiar with.
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Participating in this sense was not only important to increasing knowledge about 

whitefish, it was also important to the community and increases the likelihood for 

successful future research (see Chapter 4). This level o f participation also added social 

context to the project’s findings, which is essential to understanding how change (climate 

change, environmental change, management change) will impact a community or group 

(Fox 2002; Huntington 2002; Jolly et al. 2002). A comprehension of the social context in 

turn provides insight about how local residents will react to ecological or social changes. 

For example, this insight may help managers or biologist predict local residents’ 

willingness to follow new hunting or fishing regulations, which can contribute to 

improved resource management (Robertson and McGee 2003; Wheeler and Craver 

2005).
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Figure 2.3. Northway resident Ada Gallen pulling a fish out o f her gill net set Fish 

Lake, about four miles from Northway Village. Melissa Robinson (not visible) is helping 

her check the net and process her catch. Northway, Alaska, July 2004. Photo by M. 

Robinson, Northway Whitefish Project.
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Fisheries methods
The fisheries sampling and radio telemetry was headed by US Fish and Wildlife Service 

fisheries biologist Randy Brown. Between 2001 and 2002, 159 transmitters were 

implanted in humpback whitefish in four different locations in the Upper Tanana 

drainage. Those four areas were the mouth of the Kalutna River, Fish Lake, Tenmile 

Lake, and the Scottie Creek wetland complex (Figure 2.4). Implantation of transmitters 

followed the methods outlined by Brown (2003) (Figure 2.5 and 2.6). One-hundred and 

twenty seven of those transmitters operated for 13 months and were scheduled to transmit 

every three seconds for 24 weeks, were dormant for 16 weeks during the winter, and then 

began transmitting again until their battery expired. Thirty-two transmitters operated for 

a three-year period, producing a signal for two weeks during the spawning (late 

September), feeding (late May) and over-wintering (late January) periods. In 2003, 

approximately sixty more transmitters were implanted in humpback whitefish in Healy 

Lake and Mansfield Lake, approximately 227 km and 132 km respectively, downstream 

from the confluence o f the Chisana and Nebesna Rivers (Figure 2.4). Weights and 

lengths were measured on all radio-tagged fish. Using both aerial and boat tracking, 

humpback whitefish movements were tracked approximately every 3-4 weeks throughout 

the year in order to identify movement patterns and critical habitat. Along with the 

surveys, a fixed receiving station was placed approximately 150 km downstream from the 

confluence of the Chisana and Nebesna Rivers. This allowed fisheries biologists to 

document any long-distance movements from the study area.

Systematic sampling occurred in these areas prior to and during the telemetry study. 

Sampling using gill nets took place in 1998 to document what species offish were 

present in the Upper Tanana drainage. In September of 2002, biologists visited the 

Nebesna River spawning area and used seine nets to determine if  both spawning and non

spawning humpback whitefish were present on the spawning grounds (Brown 2003).

The main objectives o f the radio telemetry study were to identify important habitats used
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by humpback whitefish such as spawning, feeding, and over-wintering grounds as well as 

to document migratory timing. Other objectives included determining spawning 

frequency of mature whitefish and assessing site fidelity of individual fish to important 

habitats (Brown 2003).
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Figure 2.4. Map o f the Upper Tanana Drainage with tagging sites indicated by the stars. 

The area shown encompasses Goodpasture to approximately 50 km (30 miles) from  the 

Canadian border. From North to South the sites are Healy Mansfield Lake,

Kalutna River, Fish Lake, and Tenmile Lake. Scottie Creek wetland is approximately 40 

km (25 miles) beyond Tenmile Lake (this tagging site is not shown on the map).
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Figure 2.5. Fisheries biologist Randy Brown (right) and Bill Carter (left) insert a radio 

transmitter into a humpback whitefish at Scottie Creek, approximately 50 km (30 miles) 

from Northway Junction, Alaska. May 2002. Photo by M. Robinson, Northway Whitefish 

Project.
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Transmitter implantation set up
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Figure 2.6. A typical set up fo r  implanting radio transmitters in humpback whitefish.

Fresh water and anesthesia are administered through gravity fed  tubes. Equipment is 

kept as sterile as possible to limit infection. Mansfield Lake, Alaska, June 2003. Photo 

by M. Robinson, Northway Whitefish Project.
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Chapter 3 Gender, knowledge, and environmental change related to humpback 
whitefish ICoregowHS pnfec/uVw) *n Interior Alaska.

Introduction
Women’s roles and knowledge related to their environment are receiving more attention 

than in the past (McDowell 1984; Satia and Wetohossou 1996; Siar 2003). As others 

have noted, the relevant literature reflects a general bias toward men’s roles and 

knowledge in relation to farming, hunting, and other resource uses, while largely ignoring 

the crucial and complex role women play in these activities (Slocum 1975; Davis and 

Nadel-Klein 1992; Estioko-Griffen and Bion Griffen 1993; Madge 1994). The kinds of 

information that men can provide have traditionally been viewed as more valuable. This 

is also the case in terms o f women’s fisheries-related understanding and experience. 

Women in many different cultures and communities hold knowledge that is different 

from men due to the division of labor and the often gendered patterns by which informal 

and formal knowledge passes from person to person (Van de Ploeg 1993; Nygren 1999; 

Siar 2003). Knowledge within and between communities is not homogeneous or static 

and varies depending on gender and other factors such as age, religion, and social class 

(Guyer 1991; Davis and Nadel-Klein 1992; Madge 1994; Nygren 1999; Huntington 

2002; Jewitt 2002) which intersect to shape, direct, and limit the experiences o f 

individuals. Taking gender into account provides new and different perspectives, 

expanding not only our knowledge base, but possibly our practices o f science itself 

(Davis and Nadel-Klein 1992; Schiebinger 1997; Jewitt 2002). Where the literature 

emphasizes men’s knowledge, it misses the information that is embedded in women’s 

activities, such as their particularly focused observations of fish anatomy gained by 

processing large numbers of fish for consumption.

Women’s perspectives may help researchers understand environmental changes because 

women make different observations than men and may voice new concerns or relate 

information or knowledge passed on to them by other women. The information for this 

chapter, which explores women’s environmental knowledge and concerns in a
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subsistence-based community in Alaska, results from a project linking local knowledge 

and fisheries science about humpback whitefish in the Alaska Native (Upper Tanana 

Athabascan) village of Northway, along the Canada-Alaska border (Figure 2.1). More 

research on environmental change in the Arctic and the role that local or indigenous 

people play in this process is now being conducted (Riedlinger and Berkes 2001;

Cochran and Geller 2002; Krupnik and Jolly 2002). In the Arctic, local people are 

already aware o f changes that also have a significant impact on the rest o f the world 

(Arctic Climate Impact Assessment, In Press). For this reason, it is a particularly 

appropriate site for the study o f climate and environmental change. Environmental 

changes such as increasing temperatures, thawing permafrost, and changes in wildlife 

populations or health are often noticed by local people, especially those who are engaged 

in daily subsistence activities including fishing and fish processing (Huntington 2002; 

Jolly et al. 2002). Therefore, arctic residents, both men and women, are important 

players in this process and possess crucial insights and observations about environmental 

change.

In Northway, Alaska, humpback whitefish are the main subsistence fish and are central to 

people’s lives (McKennan 1981; Case 1986; Marcotte 1991), yet certain aspects of their 

life history are unknown in the in the scientific community (Tallman and Reist 1997; 

Brown et al. 2002). Through semi-directed interviews (Figure 3.1) and five months o f 

participant observation it became apparent that men and women vary in the breadth and 

depth of their knowledge related to whitefish and their environment. A growing 

awareness o f the need to listen to both men and women was a significant part of this 

project and led to new and more in-depth questions and research directions, and a 

realization that women have an important role to play in understanding environmental 

change and human adaptation to change. Although women and men have been included 

in harvest assessments and traditional ecological knowledge studies about fish (Anderson 

and Fleener 2001; Simeone and Kari 2002; Georgette 2002; Brown et al. 2003) there are 

few studies highlighting how the differing roles that men and
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Figure 3.1. Howard Fix o f Northway shows Melissa Robinson seasonal areas he fishes 

fo r  whitefish. Photo by G. Marunde Jr., July 2004, Northway Whitefish Project.
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women play in these subsistence activities shape their knowledge base. Nor has there 

been sufficient research on the importance of these differing experiences, how local 

people link these experiences together, and how they may contribute to environmental 

studies in the Arctic. This chapter moves toward filling that gap by highlighting how 

working with women and men and understanding these gendered differences in 

knowledge leads to new insights concerning a fishery and related changes in an 

ecosystem. In particular, this chapter focuses on how men and women see and experience 

environmental change in the Upper Tanana region o f Alaska in terms of changing water 

levels and siltation, parasites in whitefish, and shifting weather patterns.

Gender roles in Northwav
In Northway, the bulk o f whitefish are caught during their spring run into lakes (late 

May-early June) and their fall migration out of lakes to spawning grounds in the main 

rivers (mid August-early October) (McKennan 1981; Case 1986). Gill nets are the 

primary method for harvesting whitefish and are usually placed in creek mouths or lake 

channels (Figure 3.2). Catches o f 100-200 whitefish per day are not uncommon during 

peak runs (Marunde and Marunde 2003) (Figure 3.3).

In Northway Village, fishing roles are generally divided based on gender. Women 

almost always cut fish and men gather wood and drive the boats. It should be clear, 

however, that the division of labor is not rigid. In Northway, as in other areas, gender 

roles are dynamic and can change in response to socio-economic conditions (Guyer 1991; 

Madge 1994; Nygen 1999; White 1999; Jewitt 2002). There are times when men may cut 

fish and women drive the motor boats, depending on family or community needs and 

structure. For example, if  the individual who usually does a task is ill or away from the 

community during whitefish harvesting (e.g., for firefighting, a common summer wage 

earning activity), another adult with the requisite skills, whether male or female, may 

pick up the task. One resident commented that in her family, fishing roles also changed 

with age. She stated:
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They [men] rarely cut fish, but my uncle Kenny did. But it was later in years, 

you know, when he got older. My dad does too, but when we were younger 

most of us did it, us girls and my mom (Paul interview 2004).

Similar to McDowell’s (1984) findings in Papua New Guinea, some fishing jobs in 

Northway are shared by men and women, while other jobs are distinctly male or female. 

In Northway, both men and women used to dip net for fish, and now they paddle canoes 

to check and set gill nets in creeks and lakes. Thus, both women and men handle fish in 

and out of the water. However, beyond scaling and de-heading, fish processing is a 

woman’s task. Women and young girls almost exclusively cut the fish, clean their 

stomachs, and prepare the fish for storage or eating (Case 1986). Understanding the 

importance o f whitefish to Northway residents and the many and complex roles residents 

play in this process is needed to understand how men and women perceive environmental 

change.



Figure 3.2. Typical set gill net in a creek near North way. Photo by J. Marunde, 2003,

Northway Whitefish Project.
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Figure 3.3. Humpback whitefish caught in a gill net are usually placed buckets and

taken home in boats to be cut. Photo by J. Marunde, 2003, Northway Whitefish Project.
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Noting change
In Northway as in other areas, an individual’s role in fishing influences one’s experiences 

and knowledge about a fishery and an ecosystem (Siar 2003). This section focuses on 

how men and women experience changing water levels and siltation, parasites in fish, 

and changing weather patterns.

Changing water levels and siltation
In the past twenty-five years Fish Lake, which was the location o f two main fishing 

camps, has changed considerably (Sam and Sam interview 2004). Increased water levels 

and land/bank erosion in the lake have sunk “fish frames” (fish drying racks), damaged a 

cemetery, and washed out fishing weirs (Figure 3.4). Along with the changing water 

levels, increased siltation to the area is contributing to changing fishing locations and 

methods from dip netting to setting gill nets (because the silt obscures visibility for dip 

netting). According to local residents, siltation in particular, is contributing to the rapidly 

changing channels and newly emerging sandbars. Although there is a considerable 

amount o f fisheries literature examining the affects of sedimentation on aquatic 

communities (Murphy et al. 1981; Grant et al. 1986; Welsh and Ollivier 1998), little is 

known in the scientific community about this relationship with regard to whitefish in the 

Upper Tanana drainage. However, Northway residents believe siltation is having a 

negative effect on whitefish and other wildlife species such as ducks and muskrats. One 

resident explained:

It was clear yeah, people used that water for drinking and eating, cooking you 

know. It was good water. But you can’t use it now. And it was lull of good food 

for the ducks and the fish. That silt just killed off all that vegetation. It’s just 

dead looking. You go back over there and it’s just a dead, you don’t see that 

vegetation that was in there (Fix interview 2004).
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Figure 3.4. Traditional fish frame (drying rack) sinking into the water at Charlieskin

C r e e k , near Northway. Photo by M. Robinson, July 2004, Northway Whitefish Project.
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This new siltation is due in part to the backing up of the Chisana River into creeks 

flowing into Fish Lake. The reason for this backup of river water is unclear, 

although local people have their own theories which include thawing permafrost and 

increasing temperatures. Also not surprising is the wide array of concerns and 

observations about increased sedimentation that come from men and women based 

on their different forms of participation in fishing.

Traveling on the water, men and women both observe changing sedimentation 

patterns in Fish Lake. In the main rivers and lakes men drive boats fitted with prop 

motors. As drivers, men are very aware o f subtle differences in channels or sand 

bars as they wish to avoid hitting bottom, getting stuck, or breaking a propeller miles 

away from the village. When paddling a canoe, this awareness may not be as 

necessary since canoes draw less water, rarely get stuck, and do not have propellers 

that can break, leaving a person stranded (Figure 3.5). Because men almost always 

drive the boats, they seem to have a keener grasp o f how the channels in Fish Lake 

shift over time and the location and growth o f new sandbars in the area. This is not 

to say that women do not have a good sense o f channel location gained from years o f 

canoeing or riding in the boats, but in general, men speak in greater detail about the 

subtleties of channel shifts and new sandbars. For example, men are able to give 

dimensions and measurements for how far the channels move each year; “You’d go 

through it and the next year it would be over six feet or something” (Marunde 

interview 2004). Men were also able to describe the time scale and overall distance 

that sand has moved. One fisher stated:

But to us it seems like the sand is almost made it all the way down, to almost 

dam near where we set our fish net. I mean within a mile. It didn’t seem like 

that ten to fifteen years ago. (Marunde and Marunde interview 2003).



Figure 3.5. Northway residents using a canoe to check a gill net set a creek. Both 

men and women frequently use this method to set and check gill nets. Photo by J. 

Marunde, 2003, Northway Whitefish Project.
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Although channels in Fish Lake have probably shifted continuously for years, 

knowledge about changes in this shift over the past twenty years is important since it 

appears to be happening at a faster pace. Similarly, identifying new locations where 

sand has “migrated” is significant as well. Men’s observations about sedimentation 

has also added context to this issue by illustrating how increased siltation impacts the 

community’s ability to access fishing areas. Once again these are crucial 

contributions for natural resource managers and fisheries biologists since, even if  

increased siltation has little direct impact on whitefish health, it affects people’s lives 

by altering their fishing locations and changing fishing methods. Thus, it can have 

an accumulated effect on stock health and structure since fish are exploited 

differently because o f perceived increases in sediments loads.

Northway residents also believe siltation negatively affects whitefish and other species. 

Men and women talked about catching fewer whitefish in Fish Lake than twenty years 

ago. They also said the fish they do catch are smaller and taste different than in the 

1980’s. Men and women pointed to the lack of muskrats, ducks, and certain vegetation 

that were once abundant in Fish Lake. Women and children, however, are the ones who 

clean fish stomachs before they are fried and eaten; therefore, they see what fish feed on. 

Darlene Northway stated that she can tell if  whitefish are eating “right” by their stomach 

contents. She explained:

When we get that fish stomach we can tell where they eat and we can tell if  it eat 

those little, those little insect in creek or lake. We can tell like that they eat 

those. And they eat nothing but sand too, sand going to be in their stomach.

They eat, when they don’t eat right they don’t have those little bugs in there. 

(Northway interview 2004).

These observations supplied by women have led some locals to believe that siltation 

covers crustaceans, a prime food resource for whitefish (Alt 1983), causing what some

37
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perceive as a decrease in the whitefish population. A few local residents also think that 

siltation covers food for ducks, muskrats and beavers, providing a reason for their 

absence (Figure 3.6). As Cherie Marunde said:

There used to be lots of muskrats in there and there isn’t any cause there is no 

food for them I don’t think. And then there was a beaver in there too, a few 

beaver. There isn’t any now. I don’t know if that affects them very much. And 

then the ducks. That used to be the biggest duck, you know I mean there were 

ducks everywhere when I was growing up, and now they’re hardly anywhere. 

(Marunde and Marunde interview 2003).

It is important to acknowledge that the effect siltation may have on whitefish is unknown 

to fisheries biologists and managers. However, hearing multiple hypotheses and personal 

experiences broadens the scientist’s perspective by adding to or placing in question the 

variables being studied. This can help direct or focus future biological research on 

whitefish. For example, further science-based research may confirm local residents’ 

perception that there is a direct cause and effect relationship between siltation and fewer 

ducks. If nothing else, these two examples in Fish Lake illustrate the ability of people to 

connect multiple experiences together in order to understand their world. The combined 

insights of men and women are integral to this process.
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Figure 3.6. Diagram illustrating the relationships specified by local residents among

water level, siltation, and changing fishing locations and methods.
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Parasites
Along with the changes at Fish Lake, Northway residents, women in particular, also have 

concerns about fish parasites. Women’s concerns stem from their close contact with the 

internal anatomy based on their focused labor role o f cutting and gutting fish. This, in 

turn, exposes them to internal parasites more often than men. There have been studies on 

parasites in broad whitefish (Coregonus nasus) in Canada (Choudhury and Dick 1997) 

and whitefish species in Russia (Bauer and Nilol’skaya 1961; Kogteva 1961), yet more 

complete understandings o f what species exist within whitefish, what is a healthy parasite 

load, what factors contribute to differing parasite loads, and their impacts on whitefish 

are still lacking. Although it is uncertain how parasites may impact human health, in 

Northway, heavily parasitized whitefish are not eaten by humans and are usually thrown 

to dogs (Marunde and Marunde interview 2003; Sam and Sam interview 2003). 

Therefore, regardless o f their impact on fish or human health, the prevalence of parasites 

in whitefish can influence human consumption (and thus harvest) o f the species if 

residents harvest more fish in order to meet their subsistence needs. Consequently, 

changes in whitefish parasites and their affects on local harvest are valuable pieces of 

information for fisheries biologists and natural resource managers. Information about 

these parasites also provides a motivation to monitor and assess changes in the future to 

determine possible parasite-related impacts on whitefish health. As this next section 

highlights, women are crucial to raising and addressing these questions regarding 

parasites.

Women indicate that whitefish parasites are not a new phenomenon. They mentioned 

their mothers or grandmothers talking about parasites and remember seeing parasites 

when they were young girls helping adults cut fish. One woman stated:

Well, my mom always said it was worms or something. I don’t know what she

called it but I remember it was, yeah that it was there then too. (Marunde and

Marunde interview 2003).
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Historical information women provided helps set a standard upon which to build 

knowledge about parasites and whitefish in this region. The process o f passing 

information from older to younger women conditions girls to look for certain cues, such 

as parasites or particular abnormalities. As a result, women may notice changes that 

others not trained to see would miss, such as new parasites or a new parasite location. It 

is a combination o f what people see, what they are taught to see through social 

relationships, and what they learn through their own experiences that can make a 

difference in their knowledge base. Parasites in whitefish are a good example of this 

selective observation.

Women with experience cutting fish possess the historical knowledge and experience to 

know what is an unusual or a normal parasite load and are the judges o f what constitutes 

an unacceptably large number o f parasites for their family. While men also see parasites 

and voiced concerns, women provided more detailed descriptions of seasonal and long

term differences in parasite prevalence. For example, one elder woman mentioned that 

she had never seen as many parasites as she did in 2003 (Sam and Sam interview 2004). 

Another woman noted that white cyst-type parasites are always worse in the spring 

(Marunde and Marunde interview 2003). Women are skilled to do this because they have 

the experience o f working with whitefish in addition to the cumulative history and 

experiences o f their older female relatives. The reasons for a bad year or seasonal cycle 

are not known by fisheries biologists or local residents, although it may be due in part to 

seasonal and yearly food fluxes or parasite life cycles (Kogteva 1961; Robinson et al. 

1998). Linking women’s observations o f yearly and seasonal differences to each other 

can help further identify the causes of these temporal variations. Although it is still 

unclear what is happening in the Upper Tanana, it is an important area o f inquiry due to 

local concerns. The background, experience, and history that women have concerning 

parasites provide the foundation from which to identify possible changes in parasite types 

and numbers in whitefish.
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Women also spoke in much greater detail than men about parasite size and type. In 

general, men noted color and location o f parasites in the fish, but beyond that, their 

knowledge was limited. When husband and wife pairs were interviewed together, 

women took over the conversation when it turned to parasites, describing in depth where 

they were located in the fish, their size, color, and types. Women in Northway described 

three different parasites: 1) a cyst-type parasite in the flesh which is almost “woven into 

the meat”, 2) a long skinny white worm located in or on the stomach, and 3) another 

white parasite located on the back part of the ribs. Without cutting the fish or otherwise 

paying close attention to the body cavity these discrete locations and associated parasites 

are likely to be overlooked. Because women gut and cook so many whitefish, they can 

identify and describe changes in the size and location of parasites that men cannot.

Parasites provide a solid example o f how men and women differ in their depth o f 

knowledge based on social relationships and fishing roles. Not only can women provide 

detailed descriptions and historical information about parasites, but they also voiced an 

important concern. Parasites can play a significant role in regulating fish populations by 

directly affecting their growth and weight, and indirectly through increasing their risk of 

predation (Szalai and Dick 1991). Women’s observations of parasite loads and types 

may help identify poor-quality fish or changes in fish health. This information, along 

with scientific understandings about parasite-fish interactions, can help answer questions 

that local residents have about the variation in parasites loads and their impact on 

whitefish and human health. Overall, women’s knowledge in this area can raise new 

questions about whitefish, suggest new research directions, and expand the knowledge 

base about whitefish-parasite interactions.

Changing weather patterns
Arctic residents, including those in Northway, are noticing changing weather patterns, 

such as longer falls, shorter winters, and warmer summers (Greenland and Walker-Larsen 

2001; Cochran and Geller 2002; Krupnik and Jolly 2002). Again, women provide a
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unique perspective based on their role cutting and preparing the fish. Acknowledging and 

then incorporating these differences and similarities into research creates a clearer picture 

o f the ecological and social changes related to climate and weather patterns.

Knowing when to set and check a fish net depends partially on both air and water 

temperature. Since men and women check and set fish nets, both are in tune with 

changing water temperatures throughout a season and year. As water temperatures rise, 

fish nets need checking more often since fish caught in gill nets spoil faster (Georgette

2002). One man mentioned how fish spoil overnight when it is hot in mid-July, but by 

August a person can leave their fish net in overnight and the fish are still firm (Sam and 

Sam interview 2004). Some local residents believe summers are longer and the August 

month hotter than twenty years ago, therefore, they check their nets more often than they 

used to. Men and women also talked about a daily movement of whitefish out of lakes 

into creeks during especially hot days when they believe lakes heat to a point whitefish 

cannot handle. Movements o f humpback whitefish in response to daily temperature 

changes have not been studied by scientists, but local residents like Cherie Marunde and 

Howard Fix, consider it fact. They stated:

I know if  it’s hot I know that night it runs. I know it has to, I know temperature 

has to, you know, be a part of it when they run and when they don’t run.

(Marunde and Marunde interview 2003).

For some reason the whitefish like cold water. I think that’s why they come out 

of the lake in summer time, soon as the water starts getting warm and hot they 

head out o f there and go to colder water in the river. (Fix interview 2004).

Some Northway residents have voiced concern that this warming trend will have a 

negative impact on whitefish, based on their belief that whitefish need cold water and 

thus leave areas where the water temperature gets too warm. In this case both men and



44

women are linking observations o f hot days and hot water to fish movements. While this 

only suggests a causal relationship, it points out an area for further investigation. Water 

temperature does play a role in whitefish egg and larval survival and development 

(Mitchell and Price 1939; Stalnaker and Grusswall 1974). As Magnuson (1991) pointed 

out, changes in temperatures due to global climate warming will alter thermal structure in 

lakes impacting the distribution and well being o f  fish. Thus, understanding the thermal 

limits o f fish, such as humpback whitefish, is important to current and future 

management of the species.

Women also have unique observations concerning weather and temperatures related to 

the firmness of fish flesh based on fish processing. Fish firmness is related to how long 

fish lie dead in the net, the water temperature, how long they are out of the water, and the 

air temperature. Women use certain cues to determine the degree of firmness, making 

different processing decisions based on that determination. The firmness determines 

whether fish should be cut for dogs or humans, or to be boiled, half dried, or fried whole. 

Women’s decisions are cued by how the flesh looks and how it feels to the touch and to 

the blade as it is being cut. One woman described how when the fish are too soft for 

traditional drying, the flesh feels mushy and crushes a certain way when it is being cut 

(Paul interview 2004). Another woman said when it gets too hot in July she can tell a 

fish will spoil as it is drying by the way it smells. She explained:

In July when it’s too hot then your fish spoils when you cut them so it’s kinda

a .. .you know hard to deal with. If I cut those fish then a lot of times it’s too hot

and they, they don’t smell so good and so we give them to the dogs anyway.

(Marunde and Marunde interview 2003).

These are experiences that most men do not have because they rarely cut or process fish. 

On the other hand, both men and women have the responsibility o f turning the fish while 

they hang to dry in the smoke house (Figure 3.7). On hot days fish need to be turned
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more often so that the air circulates and the fish dries without spoiling. Over the years, 

people notice trends in flesh firmness, fish smell, and the frequency at which they need to 

turn fish which are related to air temperature and can suggest climatic change over time. 

These observations come not just from men or from women, but through their combined 

and cumulative experiences.

Knowledge and experience gained from subsistence activities other than fishing, such as 

snow machine travel and trapping, are also important to one’s knowledge about whitefish 

and the related changes that people see on the land. According to Northway residents 

lakes and rivers are freezing up later than they did thirty or forty years ago (Fix interview 

2004; Sam and Sam interview 2004). While discussing harvesting whitefish under the 

ice one resident wondered about the effects o f climate change on harvesting methods. He 

said:

But now it’s done warm up so the creek don’t even freeze over until Christmas, 

so I don’t know how that would work now. You know back then it froze over.

Like the first o f November we’d have no problem walking a trap line. So I 

don’t know how that would work now, it’s not even froze the first o f November.

(Fix interview 2004).
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Figure 3 . 7 .  Humpback whitefish cut and drying fo r  use as dog food (tsalkeey) dogs 

inside North way elder Ada Gallen ’s smokehouse. Photo by Robinson, July 2004, 

Northway Whitefish Project.
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Besides just ice fishing, ice thickness is noted by the date it is safe to snowmobile for 

recreation or trapping purposes (Marunde and Marunde interview 2003). In other 

contexts, some note an earlier thaw by the timing o f roto-tilling their land for gardens. 

Others see the impact o f thawing permafrost simply by the sinkholes in their yards (Fix 

interview 2004). Some o f  these activities may be more common to one or the other 

gender, so again, both men’s and women’s perspectives are essential to gain a full 

picture. Also, from a non-local perspective, observations related to gardening or trapping 

are unrelated to fishing, so are not necessarily an obvious area o f inquiry. Along with 

gendered difference, these crucial experiences might be easily overlooked. Finally, it is 

the incorporation and combination o f this variety o f experiences that people use to make 

sense o f their world.

The above examples illustrate how residents in Northway witness and observe changes in 

weather and temperature. It is not only their unique perceptions that add to the 

knowledge base, but also the similarities of observations and understandings of those 

observations that back one another’s claims. The connections between weather, 

temperature, and whitefish are also better understood when one takes into account the 

combined observations from peoples’ fishing and other subsistence activities.

Conclusion
In Northway, environmental change is affecting people’s lives and influencing their 

fishing methods, locations, preparation, and harvest. This chapter has focused on how 

the men and women experience change and its influence on their knowledge base about 

whitefish and the ecosystem as a whole. Listening to both women and men is important 

because 1) they posses different information based on their roles related to subsistence 

activities such as fishing, 2) their concerns are based on what they see and hear in their 

respective roles, and 3) they have diverse historical knowledge bases passed down from 

other men and women. This historical knowledge is crucial when examining 

environmental change as scientists or researchers may have limited knowledge
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concerning their occurrence, relative intensity, and potential impacts to humans. It is not 

simply the varying perspectives people have that are important. Linking their 

observations is what creates a more complete understanding o f a system over time. 

Crossing cultures and disciplines is a challenge, and recognizing the heterogeneity o f 

communities and cultures is crucial in this process. Researchers must consider not only 

gender differences, but other factors such as age when examining local knowledge. For 

example, in Northway children usually clean the fish stomachs preparing them for flying 

and eating. Thus, children often have observations about current whitefish diet that 

adults may miss. These factors should not be seen as muddying the picture, but as pieces 

o f a large puzzle that work to clarify its outline and context. This complexity should be 

embraced since it adds depth to the issue and in a sense gives it multiple dimensions.

The linkages and observations presented in this chapter have broadened the knowledge 

base about whitefish and the Northway area (Table 3.1), generated new hypotheses such 

as the potential connection between water temperature and fish behavior focused or 

redirected fisheries research, and helped in understanding the social complexities that 

exist and how environmental shifts affect lives. Understanding a social or ecological 

system and the implications o f changes to those systems is not possible without an 

awareness of the social context in which such processes occur. This requires a 

comprehension o f the roles and perceptions o f both men and women.
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Table 3.1. Summary o f  men and women ’sobservations related to whitefish in the Upper 

Tanana drainage.

Siltation Parasites Environmental Change

Women’s

Observations

Whitefish that feed in 

Fish Lake have 

stomachs full of sand

Detailed descriptions 

of parasite size, color, 

and location in 

whitefish

Flesh firmness due to 

their experience cutting 

and gutting fish

General Knowledge 

of changes in 

channels and sand 

bars

Seasonal differences 

in parasite loads (type 

and amount o f 

parasites)

Fish spoiling due to its 

smell

Long-term changes in 

parasite loads (type 

and amount o f 

parasites)

Men’s

Observations

Finer grasp of 

changes in channel 

locations over time

General knowledge 

of parasites in 

whitefish

Detailed knowledge 

of locations of new 

sand bars

Shared

Observations

Bank erosion, 

murkier water than in 

the past

Changes in temperature, 

note frequency o f 

checking nets and 

turning fish, thickness of 

ice, later freezing and 

earlier thawing
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Chapter 4 Time, expertise, and more time: four heuristics for developing trust 
between researchers and residents in participatory studies of subsistence resources

Introduction
One paradigm o f resource management has been the partitioning of responsibility among 

researchers who provide information to managers, who then use this information to 

design and implement policies that are thought to benefit society. This top-down 

approach to resource management is generally considered to be time-efficient and cost- 

effective in an environment where managers seldom have the resources to address all the 

linkages between scientific knowledge and societal consequences. The resulting 

compartmentalization of roles among researchers, managers, and society fails to 

capitalize fully on the understanding and knowledge held by each o f these stakeholder 

groups. This can limit the information available to deal with complex resource 

management problems (Johannes 1998). Inadequate communication can also lead to 

distrust or misunderstanding among groups, who, in principal, often have a common 

concern about the resource being managed. Therefore, there are therefore many reasons 

to question the usefulness o f top-down approaches to resource management.

An alternative model for environmental research and resource management is to foster 

collaboration among managers, researchers with various disciplinary training, and local 

residents to address common concerns or problems (Sillitoe 1998; Huntington 2002).

Due to the dynamic nature o f science and local knowledge (Decker and Enck 1996; 

Sillitoe 1998) cooperative efforts require information that is mutually accessible, useful, 

and trusted (Sillitoe 1998; Huntington et al. 1999, 2002; Kofinas et al. 2002). Although 

this is challenging, the partnering of various experts (local and scientific) enhances the 

understandings o f both scientific phenomena and policy implications (Calheiros et al. 

2000; Robertson and McGee 2003), thus broadening the base of knowledge that is 

available to solve complex social-ecological problems (Berkes and Folke 1998; Sillitoe 

1998; Berkes 2002; Turner et al. 2003; Folke 2004; Moller et al. 2004).
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A frequent obstacle to achieving collective action is inadequate trust and respect 

necessary for effective communication among researchers, managers, and local residents 

(Ames 2000; Moller et al. 2004). Trust takes humility and reciprocity (Berkes 1999) 

where the common goal is to both learn and inform each other (Nicolson et al. 2002). 

Achieving these means is difficult and is often an overlooked component when working 

with local communities (Huntington et al. 2002). Although changes are occurring, most 

managers and biologists are not traditionally trained in social science methods. As a 

result, many lack the expertise or experience to meaningfully engage communities in 

management or scientific research (Jacobsen and McDuff 1998; Sharp and Luch 2003).

At the same time, local residents often wish to participate in management and research 

activities that directly affect their lives (e.g., access to subsistence resources), but also 

lack the skills or opportunity to collaborate in a meaningful way (i.e., with some level of 

democratic decision making). There is a growing body of literature in the resource 

management, wildlife, and fisheries disciplines focusing on participatory methods and the 

benefits o f local participation (Calheiros et al. 2000; Huntington et al. 2002; Robertson 

and McGee 2003; Sharp and Luch 2003). Although intuitively trust between 

communities and researchers seems key to successful participatory projects, identifying 

situations where trust is necessary to meeting project goals and the mechanisms for 

developing trust are seldom made explicit to managers and biologists.

In this chapter I describe a case study in which several approaches were used to foster 

trust between outside researchers and community residents. Both groups were interested 

in achieving the sustainable management of an important subsistence resource, but there 

was initially a limited basis for collaboration. In other words, the social capital (the 

capacity to achieve certain goals; Coleman 1988) was insufficient to promote collective 

action on the topic. A central component to social capital is the establishment o f trusting 

relations among group members (Coleman 1988; Pretty 2003). For example, individuals 

are more likely to devote their time, effort, and knowledge toward a project when they 

trust others will reciprocate appropriately (i.e., an obligation or expectation o f  something
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in return). In another case, within communities such as Northway, there are often 

obligations between residents that outside researchers are unaware of. Expectations 

among community members can help draw other residents into participation. 

Trustworthiness is also achieved in the presence of functioning feedback loops that 

ensure rules and obligations are being met. During this project feedback systems were 

established through partnering with the village council and creating an advisory board 

(which will be described in later sections).

To summarize, trusting relationships are central to social capital, which enables groups to 

act collectively, as in participatory studies, in order to address complex issues. Local 

participation is a recognized component to successful environmental decision making 

(Robertson and McGee 2003). Therefore, a greater awareness by on-the-ground resource 

managers regarding the concepts and mechanisms surrounding social capital (and thus, 

trust) is essential. This chapter uses a case study of knowledge sharing between fisheries 

biologists and local residents in the mixed-subsistence community of Northway, Alaska 

as a platform to discuss these mechanisms. In doing so, four heuristics, or rules of 

thumb, emerged that were important to building trust between experts throughout this 

projects (Figure 4.1). These guiding principles may be broadly applicable to interactions 

between resource specialists (researchers and managers) and local communities. 

Heuristics have also proven useful in other interdisciplinary settings such as modeling 

exercises (Nicolson et al. 2002). The heuristics presented here are not fundamentally 

new, but they offer managers a useful guideline and “on-the-ground” methods that 

enhance the likelihood of success in participatory research projects.

Study area
This study was conducted from 2002-2004 in the Interior Alaskan community of 

Northway. Approximately 270 people live in Northway, 75% of whom are Athabascan 

Indian (U.S. Census Bureau, Census 2000). Northway residents expressed concern that 

one of their primary subsistence foods, humpback whitefish ( pidschian),

appeared to be decreasing in abundance and quality (Brown et al. 2002). In response, the
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U.S. Fish and Wildlife Service initiated a series o f  studies on the biology of whitefish in 

the area. Prior to 1998, little was known in the scientific community about whitefish in 

the Upper Tanana drainage (Brown et al. 2002). Therefore, biologists had limited 

information in the fisheries literature to draw upon. However, Northway residents have 

an extensive knowledge o f their environment gained through generations of fishing and 

living off the land. This provided an opportunity to link local and scientific experts to 

address common questions about humpback whitefish, which resulted in the Northway 

Whitefish Project. At the same time, both groups had limited formal experience working 

together; a situation common in many interdisciplinary and cross-cultural settings that are 

rich with opportunities for meaningful collaboration as well many obstacles and pitfalls. 

Discussion with Northway residents indicated that former research projects had not 

provided the benefits the community expected or hoped for. Thus, their past experiences 

with scientists were not wholly positive. These aspects posed a challenge, but also 

offered a chance to explore a framework and describe a set of principles for building trust 

between experts and institutions in the absence o f a trusting foundation.

In the following section I describe the development o f trust between myself, as a 

representative of the research community, and Northway residents over the course of the 

two-year study. I then describe four heuristics (Figure 4.1) and the specific approaches 

used during this study that facilitated collaboration between researchers and community 

members. Finally, I describe the broader applicability of these heuristics to cooperative 

projects between researchers and local communities.
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Figure 4.1. Framework fo r  building trust with communities, where engaging with the

community forms the foundation. Arrows show possible linkages among the heuristics.
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Results: Developing trust

Community participation
Differences among years in community involvement during the Northway Whitefish 

Project provide some measure o f the changes in the level o f  trust that developed over the 

course of this study. In spite o f equal effort on my part, the level of participation in this 

project increased substantially from the first to second field season (Figures 4.2, 4.3). In 

2003, four different residents were formally interviewed; in season two (2004) that 

number increased to thirteen. People who found reasons not to be interviewed the first 

season were interviewed at least once the second. For example, one community member 

who was reluctant to talk with me at the beginning of the project became a member o f the 

project’s advisory board in 2004 and subsequently facilitated my participation in 

community activities such as burbot fishing.

Invitations to participate in checking fish nets and cutting whitefish also increased the 

second year. Only one fish net was checked with a local fisherman the first year, while 

during the second season, along with the project’s local student research assistant Glen 

Marunde Jr., I checked nets and cut fish three to four days a week in July and 

approximately twice a week in August. Residents also allowed us to visit their fish 

camps and take pictures even if  they were not present. Community members offered use 

o f boats, motors, and canoes as well as fish hooks and fish nets, which did not occur 

during the first field season.

Although Glen Marunde Jr.’s boating and fishing skills were instrumental in our ability to 

use this equipment, the continuous access to a boat and motor is an important gauge o f 

trust that deserves a more detailed description. As commonly occurs in fisheries projects, 

this study experienced boat and motor problems. The original boat, offered to us by a 

Northway resident, could not be used since its motor broke the previous spring. Another 

resident agreed to lend us her boat, motor, and canoe. When that motor broke, yet 

another community member offered both his boat and a newly hand-built canoe, free o f
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charge, for the rest of the field season. To summarize, in response to equipment failure, 

community members lent the Northway Whitefish Project three boats and motors plus an 

unused canoe. Without trusting that we would use their equipment safely and 

respectfully these offers would likely not have been made.

In conjunction with the formation o f  trust, local residents’ participation (e.g., lending of 

equipment, taking part in interviews) was also likely due to their perceived benefits from 

the project. I do not claim to understand all the possible reasons for Northway residents’ 

participation. However, discussions with community members during and after the study 

suggested that they saw both community-wide and individualistic benefits. For example, 

local residents stated that one reason they chose to participate was the project’s ability to 

enhance the knowledge base about whitefish, which residents believed could help to 

sustain fish populations for future generations. Two members o f the Whitefish Advisory 

Board (which is described later) mentioned how their own scientific curiosity about 

whitefish biology helped promote their involvement. During and after the study, 

residents also discussed other important advantages such as: 1) connecting elders and 

youth via their combined involvement in the project, 2) gaining new job skills for their 

youth (e.g., student research assistant), 3) documenting local knowledge and stories from 

elders and other residents, 4) enhancing the working relationship with the Tetlin National 

Wildlife Refuge (NWR), 5) establishing another forum to discuss other concerns, and 6) 

assisting elders (e.g., helping harvest and process fish). Following this study a member 

of the Whitefish Advisory Board stated that all aspects of the project’s design were “done 

right, to the tee” (Marunde, C. pers. comm.).

Personal comfort level
My own experiences and perception is another gauge of community trust (e.g., 

Huntington et al. 2002) and can provide insight into the relationships that formed during 

this study. As in Fox’s (2002) experience within an Inuit community, Northway became 

a home and not a field site. The amount of time I spent in Northway contributed to my 

relationships with local residents becoming more than simply a researcher-fisher
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association. Between season one and season two, the number of families I felt 

comfortable visiting unannounced tripled from approximately three in year one to at least 

ten the following year. The average number o f hours spent visiting with local residents 

during a weekend visit also tripled from five to more than fifteen.

While I experienced close collaboration, it must be remembered that there are also other, 

often complex, reasons people may decide to engage in outside research projects. They 

can include genuine affection toward a researcher and a desire to assist them in their 

work, a sense o f pity toward an outsider, and an ambition to control how their culture or 

knowledge is represented (Kan, pg. 5). A close working relationship with one family can 

negate certain types of interactions with another due to a community’s social structure 

and history. Although these may be not be recognized by an outside researcher or 

manager, it is important to acknowledge that they often shape (positively and negatively) 

the relationships that develop between local residents and scientists.
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Figure 4.2. The estimated number o f individual Northway residents who participated 

the Northway Whitefish Project during 2003 and 2004. Equal level o f effort on my part 

between 2003 and 2004.
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Figure 4.3. The estimated participation by Northway residents expressed by the number 

o f days residents allowed or offered researchers to help them harvest and prepare 

whitefish caught. Equal level o f effort on my part between 2003 and 2004.
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The four heuristics
Informal discussions with community members throughout the study suggested reasons 

why community participation increased between study years, which created the 

foundation for the four heuristics. Post-study discussions with Northway residents helped 

to verify the heuristics while adding to their depth. For example, four residents stated 

that their own interest in whitefish biology played a part in their participation. In another 

case, two residents mentioned that my own excitement about whitefish stimulated their 

curiosity on the subject. In yet another example, three fishers pointed out the importance 

of including more than two or three local fishers in the study. Their statements also 

suggested the significance of finding and involving those individuals whom other 

residents feel are knowledgeable about whitefish. Prior to these more in-depth 

conversations regarding local involvement, I was not wholly aware of the significance of 

local residents’ and my own scientific interests in whitefish. Nor was I as aware that 

local residents felt it was important to include all the knowledgeable fishers in the village. 

The combination of earlier and later comments made by local residents solidified the four 

guiding principles described in this chapter.

1. A community engages in research when the research and researchers engage in the 
community
During this study, my involvement within the Northway community was the foundation 

upon which all other heuristics rested. There is no silver bullet to this process; engaging 

in the community takes time, effort, and a desire on the part o f researchers to participate 

in community activities. During this study, it meant getting to know people not as 

fishermen or researchers, but as individuals who share similar interests and concerns 

about their families, jobs, or schooling. Forming this type o f relationships was 

accomplished by living in the village for four months, taking part in community events 

such as potlatches, and spending time visiting with local residents.
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Living in Northwav
I realized that I needed to spend more than a few hours or days at a time in the 

community after talking with a young girl in the community. During the first field season 

(2003), Jamie Marunde, a high school student involved in the project, briefly mentioned 

how someone working for the Tetlin NWR had previously lived in the village. It was 

clear by the tone o f her voice and the odd way she brought up the topic that she was 

offering me some advice. At that time, 1 was living in the Tetlin NWR bunkhouse in 

Tok, an hour drive from Northway. This living situation decreased the amount of time I 

spent building relationships with local residents, which likely contributed to low 

participation levels by community members. Two weeks after Jamie’s brief statement, I 

moved to Northway for the rest o f that field season and the next. Respected elder 

Darlene Northway also mentioned that to understand her perspective required a 

significant investment of time on my part. During an interview she stated:

There’s lot o f  things that we did that we never talk about. If some kids like you 

guys, you know you come and maybe spent some time with us, we go way back. I 

can go all the way back, just give me that time. (Northway interview 2004).

Other forms o f community involvement
Due to time and money constraints placed on managers or researchers, living for months 

at a time in a community is not always possible. However, other forms o f community 

involvement though not equivalent to long-term residence, can help build relationships. 

These can include providing fresh produce from town, hauling water for elders, giving 

school presentations, attending local basketball games, or being present at monthly 

council meetings.

The benefits to spending time within a community and participating in every day 

activities include developing communication skills (e.g., local language or taxonomy) 

that are useful during interviews or while viewing and discussing maps (Wheeler and
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Craver 2005). The credibility of a researcher in the community (i.e., recognition of the 

researcher’s competence and understanding o f the issues) requires time to develop. 

During this project, time spent with residents gave them the chance to offer advice or 

comment about the project in a manner that suited their communication style. Help in the 

way o f guidance often came in settings where I was not interested in fish, but in their 

lives. Other advantages include developing different perspectives on human-environment 

relationships, understanding the social context o f resources such as whitefish, and 

establishing close relationships with individuals, which can provide the trust needed for 

successful community projects.

Summary
As other studies have indicated, a commitment on the part of researchers to engage in a 

community is significant to community members and central to the success o f 

collaborative studies (Fox 2002; Jolly et al. 2002). Northway Council member Cora 

Demit described how important it was to her that I had come to know the community, 

taken part in daily activities, learned (and asked) about things other than fishing, and ate 

their food. As a follow up to this study, discussions with local participants also indicated 

the significance of my spending time in the community, “jumping in” during activities 

such as potlatches, and assisting elders. According to four residents I talked with, being 

“laid back”, “relaxed”, and with “no strict timeline” allowed community members to feel 

comfortable around me, which likely promoted their participation in the study. One 

member o f the advisory board also stated, that for her, researchers need to be “at home in 

my home; [they have to be] no better than me” (Northway pers. comm. 2005).

It is likely that other residents that did not engage in the project would have disagreed 

that I “fit in” or “blended in” with the community. They may have simply disliked me, 

been opposed to any outside research being conducted in their community, or were 

influenced by complex social interactions with other individuals with whom I worked. A 

complete understanding o f the nature o f these social intricacies is beyond the scope of
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this chapter, but an awareness o f their existence by researchers and managers may help 

explain why some members o f a community participate in collaborative studies, while 

others do not.

2. Real and meaningful collaboration requires power sharing and involvement from all 
throughout the research process
Effective collaboration, where team members acknowledge the value o f each other’s 

experiences, and decisions are made in a democratic fashion where participants have a 

significant say in the research process, is a key element when linking knowledge bases 

(Jolly et al. 2002) and is often crucial to the success o f cooperative projects (Robertson 

and McGee 2003). When people have control (i.e., decision-making power) over the 

research design, they are more likely to trust the methods and findings and thus follow 

recommendations based on the results (Moller et al. 2004). However, achieving 

meaningful collaboration (which requires power sharing) is often context- or site- 

specific, and can depend on variables outside of a researcher’s control. For example, 

historical events related to colonialism or the “settlement” o f Native lands can often have 

lasting impacts on communities. In a similar vein, previous, poorly conducted research 

projects involving local residents can leave negative feelings among individuals and 

communities toward future researchers, as was the case in Northway. Although outside 

researchers or managers are unlikely to completely understand these complexities, an 

awareness o f historical context is essential to addressing the many pitfalls that are 

connected to participatory studies such as this.

Elements o f power-sharing that contributed to cooperation and a sense of ownership 

include the designating the project name, collaboration with the Northway Village 

Council, creating a Whitefish Advisory Board composed o f local experts, allowing 

interviewees to review and correct transcripts, and writing publications or designing 

posters with community members.
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Project name
Starting in 2004 the name of the project officially became “The Northway Whitefish 

Project.” This name appeared in presentations, papers, and on project posters placed in 

the village and at the Tetlin NWR Visitor Center.

The Northway Village Council and Whitefish Advisory Board
This project collaborated with the Northway Village Council (Council) in all aspects of 

the study design, from developing mechanisms o f reciprocity between all involved to the 

implementation and presentation o f research results. However, it was hard for the 

Council, which was extremely busy with other matters, to devote much time to the 

whitefish project. In situations like this, a local advisory board can facilitate knowledge 

sharing and provide valuable feedback on the project goals and design (e.g., Jolly et al.

2002). In the spring o f 2004, the Whitefish Advisory Board (Board) was created, 

comprised of whitefish experts living in Northway chosen by the researchers and the 

Council. Members spanned two generations, were male and female, and were considered 

whitefish experts by local residents.

During the first study season, prior to the establishment of the Board, communication 

with the Council was inhibited by deaths in the village or important seasonal activities 

such as moose hunting. These events effectively “shut down” Council activities, which 

delayed making or implementing any decisions regarding changes to the project. The 

following steps led to the creation o f the Board. After the idea was discussed and agreed 

upon by the village administrator, the concept along with proposed membership, were 

then presented to Council members. They agreed to the creation o f the Board and 

suggested an additional member. The Board gave guidance, acted as a platform to 

discuss issues, and had the power to approve or reject new project ideas.
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Review process
Statements from local residents indicated that they were concerned about the fate o f the 

information they provide to scientists. Misusing or misinterpreting people’s stories and 

experiences can lead to their refusal to talk and participate in current and future research 

projects (Ames 2000). Therefore, all documents or presentations related to this project 

went through a community review and approval process (usually done by the Council 

and/or Advisory Board) before being presented. Approval was gained through verbal 

consent. Consultation with Council and Board members, as well as interviewees, was 

achieved through in-person meetings or phone conversations and faxes when visits were 

not possible. The regularity o f these discussions helped prevent “surprises” with regard 

to how results were being presented or interpreted. A consent form was described and 

signed before each interview to ensure that interviewees understood their rights before 

allowing researchers to use their statements (Appendix 2). Those interviewed verified 

their transcripts and made any necessary corrections before anything they said was 

published or presented. Residents also had the right to exclude from presentations, 

papers, and copied tapes, any statements they made during interviews they felt were 

inappropriate. To ensure that Athabascan terms or place names were spelled and used 

correctly, any translations were provided by both community members and Gary Holton 

o f the Alaska Native Language Center. Interviewees did not ask for any changes to be 

made to their statements or tapes. This suggests that the most important aspect of 

community review was that local residents had the power to alter the study, even though 

this power was not exercised more fully.

Summary
Meaningful collaboration was achieved, in part, by promoting a sense o f ownership o f the 

project by Northway. Ownership came in the form of the project name, partnering with
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the Council, establishing an advisory board to help guide the study, and through a review 

process. Designating it the Northway Whitefish Project demonstrated that this research 

was owned by the people of Northway and not by me, the Tetlin NWR, or the University 

of Alaska Fairbanks. Establishing the Whitefish Advisory Board in 2004 ameliorated 

many o f the obstacles that occurred during the first year (2003). For example, in the fall 

of 2004 the opportunity arose to write a book chapter on the relationships between gender 

and arctic fisheries. Since the Council was not meeting during that time, approval along 

with ideas and information for the chapter came from Board members. Through the 

Board s and Council’s guidance and residents’ involvement in presenting results, the 

community controlled how their knowledge about whitefish was conveyed to outsiders. 

For instance, one Board member is a co-author for the book chapter mentioned earlier, 

while other community members contributed to papers and presentations and helped 

design a project poster. The combination of these elements worked to ensure that 

community members were involved in and had power over all aspects of this research.

3. Strong two-way communication is a process that requires multiple pathways for 
sharing information

Trust and communication are often intangibly related to and grow with one another. As 

the relationships between individuals and institutions change over time, the tools needed 

to maintain effective communication must adapt. To address the needs of these 

relationships, this study incorporated elements from other studies such as interviewing 

both scientific and local experts to identify interests and concerns (e.g., Mackinson 2001; 

Robertson and McGee 2003), setting up a local whitefish advisory board, holding 

community presentations, attending Council meetings, and creating project posters 

(Figure 4.4) (e.g., Berkes 2002; Jolly et al. 2002). These were central to identifying 

common ground, dispelling misconceptions, and effectively sharing information.
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Hearing concerns and finding common ground
This project interviewed fisheries biologists and local fishers about their concerns and 

research priorities regarding whitefish (Table 4.1). Fisheries biologists stated that 

identifying critical habitats such as spawning grounds was a top priority since it is 

essential to their conservation (Brown interview 2004; Carter interview 2004). One 

biologist stated:

I would say I guess my big curiosity has been spawning grounds with these 

guys. In part because it happens right around freeze up and has remained pretty 

much a mystery for the most part. (Brown interview 2004).

Other research priorities included documenting their migratory or resident status and 

identifying juvenile rearing areas (Tanner interview 2004; Carter interview 2004). On 

the other hand, local residents expressed concern about whitefish parasites and the 

environmental changes that they observed, such as warmer summers and increased 

siltation (Fix interview 2004; Northway interview 2004). With regard to parasites, one 

resident said:

You know sometime, sometime we got fish, lots o f fish and when we cut fish 

it’s just a lot of wormy in there. Some fish, you ever see that? Yeah it look like, 

look like lot of cysts in there. That kind. Why is it like that? And I want to 

know and you come back with the answer. (Northway interview 2004).

Other concerns voiced by residents, prior to and throughout the study, centered on their 

observations o f  malformed whitefish (A. Sam pers. comm.), lower catches of whitefish, 

and a change in flesh texture (Brown et al. 2002). Underlying both sets o f concerns was 

a general agreement that the overall goal o f research should be to sustain whitefish for the 

benefit of the people and the ecosystem.
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Although, in general, fisheries biologists may have a hard time accepting or integrating 

local knowledge (Ames 2000; Mackinson 2001; Wheeler and Craver 2005), in this case 

each biologist interviewed acknowledged its value and the need to include communities 

in research projects (Brown interview 2004; Carter interview 2004; Plumb interview 

2004; Tanner interview 2004). Fisheries biologists were also very aware of the 

importance of whitefish to local residents. One biologist even stated that she would like 

to see more research focused in communities with a high level o f dependence on 

whitefish (Tanner interview 2004). Along with the lack of basic biological knowledge on 

the species, biologists identified the importance o f whitefish to subsistence users, as one 

reason they continue to research these species. One biologist stated:

I got involved with whitefish because they are utilized in the subsistence 

communities around the state a great deal, to a great degree. And yet they are, 

they have not been studied much. (Brown interview 2004).

Sharing knowledge
Sharing and developing knowledge together can lead to a common understanding on a 

topic such as whitefish (Huntington et al. 2002). Community members in other studies 

stated that repeat visits and updates through posters or presentations were keys to the 

success o f research projects in which they participated (Jolly et al. 2002). For this reason, 

keeping Northway residents informed about the project using various techniques, such as 

posters, presentations, and communication with the Council and Board, was a high 

priority.

In addition to updating the Council, researchers often stopped by a Board member’s 

house after Council meetings to visit and discuss the whitefish project. Information about 

the project goals, methods, progress and most importantly who was involved was also 

related through the project poster (Figure 4.4). Tied to this poster was a community feast 

and presentation about the project that took place in April of 2004.
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Table 4.1. Commonalities and differences in the concerns and research priorities voiced 

by local residents and fisheries biologists studying whitefish in Alaska. This list was 

compiled from  interviews and personal discussions with individuals from  each group. 

Stars indicate the highest priorities attached to each concern/interest.

Local Concerns Fisheries Research Priorities Common Interests 

(may or mav not be 

priorities)

Parasite’s affect on 

whitefish and human 

health*

Identifying spawning grounds* Sustaining whitefish 

populations for future 

generations *

Effects of environmental 

changes*

Identifying juvenile rearing 

habitat*

Identifying seasonal 

locations

Catches of fewer whitefish* Identifying feeding and 

wintering areas

Observations o f  malformed 

whitefish

Describing anadromous 

behavior

Change in fish texture and 

firmness

Focus research in communities 

with a high level of 

dependency on whitefish
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Figure 4.4. The North way Whitefish Project poster developed with research assistant

Glen Marunde Jr. The poster highlights the methods, goals, and those involved in the 

project. It was placed in the council office, the laundromat, and the Tetlin NWR Visitor 

Center.
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Summary

The variation in concerns mentioned during interviews revealed the different perspectives 

between local and scientific experts and, for each group, identified gaps in knowledge.

As others have noted, these differences are not obstacles, but opportunities for more in- 

depth discussions (Kaneko and Bartram 2000; Berkes 2002). In one case, local concerns 

about parasites could be partially addressed by providing information about parasites’ 

impact on human health. When there is diversity in concerns, as there was in this case, 

incorrect information or assumptions leading to concerns can be addressed (Robertson 

and McGee 2003). For example, interviews provided researchers an opportunity to 

discuss with local residents the mechanisms behind malformed fish and to convey to 

them that malformation is not always due to contamination. Since malformed fish were 

rarely eaten and often kept in the freezer, local residents usually gave them to researchers 

so fish could be examined and the results given back to the community. Interviews also 

broke a misconception that local residents and scientists do not appreciate each other’s 

viewpoints and knowledge. For example, one biologist discussed the contribution of 

local knowledge to identifying spawning grounds. He said:

.. .radio tagged fish can go too far to survey. They go two to three hundred 

miles up a river drainage that may be too much search area to contemplate in an 

airplane unless you got some sort o f idea where they might be headed. That’s 

where this knowledge of, well you know in the fall we go over here and we can 

spear fish or we go over here and we can beach seine big numbers of fish or we 

typically set fish traps here and can feed dog teams out o f the fish traps from the 

fall catch and things like this. That tends to lead me in that direction—looking 

for spawning areas. (Brown interview 2004).

During interviews, I was often questioned about the results o f the radio telemetry project 

taking place in the Upper Tanana drainage and other studies across Alaska (Sam and Sam 

interview 2004). For example, one fisher asked why he never sees whitefish carcasses
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similar to the prevalence o f salmon carcasses following spawning events (Marunde and 

Marunde interview 2003). Another fisher asked about the difference between humpback 

whitefish and sheefish (Fix interview 2004). The active questioning by local fishers 

suggested a scientific curiosity about whitefish beyond practical matters of harvest. This 

interest, in addition to the statements from biologists similar to the one above, indicates 

that fisheries biologists and local fishers value the experiences of one another. This 

suggests a willingness on both their parts to continue working collaboratively on this 

project and future research studies.

Whitefish Advisory Board members took it upon themselves to help inform others in the 

village about the study. In this regard, information about the project was disseminated 

beyond the Council. The poster was important because it showed residents that people 

they believed to be knowledgeable fishers were working on this project, which likely 

facilitated their trusting the project’s results. The presentation in April o f 2004 was an 

important step since it was the largest platform for discussing the goals and methods o f 

the research with Northway residents. After listening to the presentation, community and 

Council members expressed approval verbally and some residents, who had not 

previously been involved, immediately began sharing their experiences and concerns 

about whitefish. Regularly informing the community about all aspects o f the project 

allowed people to see who was involved, what was being learned, and what gaps in 

knowledge still existed.

4. The research must be relevant to the community and provide a product the community 
desires
Local participation is enhanced when the research is viewed by local residents to have 

some personal or community-wide benefit. Both the fisheries research (i.e., radio 

telemetry study) and The Northway Whitefish Project started because o f  local concerns, 

indicating that whitefish biology was already an important issue to community members. 

However, linking their knowledge with fisheries science was not an obvious area o f
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significance to local residents. In order to make it such, the project needed to provide 

products that the Northway community wanted. Similar to other arctic communities, 

discussions with community members, the Council, and the Board indicated that the most 

appropriate way to give back to the community was by enhancing the knowledge and 

skills o f their youth (Greenland and Walker-Larsen 2001). One elder stated, “Now they 

don’t even know how to fish... Nobody teach them, that’s why they don’t do nothing”, 

(Gallen interview 2004).

The Northway Village Council and elders agreed that money they might receive in 

compensation for participating in the study would be better spent hiring local students 

and supporting activities that facilitated knowledge sharing between generations. This 

project contributed to that goal by supporting culture camps in Northway, giving school 

presentations, and providing the school copies of taped interviews with elders. Northway 

Junior High students were also brought to the University of Alaska Fairbanks (UAF) 

where they spent time with other rural students and attended college classes. With the 

recommendations o f the Council and Board, the project hired local high school student 

Glen Marunde Jr., as a research assistant. Glen assisted with all the interviews during the 

summer o f 2004 (Figure 4.5), participated in fish harvest and processing, wrote interview 

summaries, and helped prepare community posters.

Glen proved to be one o f the best ways to link elders and youth during this study. His 

involvement provided employment to the village and contributed to their social capital by 

increasing the job skills and knowledge held within the community. Glen also had the 

opportunity to talk with community members about whitefish, the region, and its history. 

Many times after the tape recorder was shut off the conversation continued and flowed 

into discussions about clan systems, fishing tools, past fishing sites, and community 

history. Many of these discussions contained valuable pieces o f knowledge about 

whitefish and the hydrology of the area. For example, one interviewee discussed the 

occurrence o f past floods that caused the drowning of chained dogs and the re-location of
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the village site. Many of the interviewees were also related to Glen, which provided a 

unique opportunity for Glen (and me) to learn about his family’s history. In one instance, 

Glen and I spent extra time with two elders who shared with us a document describing 

membership in the area’s clan system. Often times, we would arrive early or stay late for 

an interview and watch TV, discuss sporting events like the World Series, or help prepare 

subsistence foods. Experiences such as these, which may not seem to have an obvious 

link to whitefish, provided a greater social context to understand the role resources such 

as whitefish play in people’s lives. These situations also facilitated the growth o f 

relationships between myself and community members. In addition, Glen’s presence 

enabled elders to share stories and pass on knowledge to the next generation; something 

the community deemed as important.
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Figure 4.5. Glen Marunde Jr. interviewing his grandmother Ada Gallen. Northway,

Alaska, July 2004. Photo by M. Robinson, Northway Whitefish Project.
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Summary

Post-study conversations with Northway residents indicated that Glen’s participation 

made communities members feel more at ease during interviews. Glens’ experience 

fishing and navigating different water bodies also provided a layer o f trust or comfort 

when discussing fishing methods and locations since interviewees and Glen shared an 

understanding about these topics.

As mentioned earlier, I was unaware o f the benefit many residents sought in terms of 

their own scientific curiosity about whitefish. The desire to learn more about aspects of 

whitefish biology, such as their spawning periodicity and their migration distances, 

demonstrated an interest beyond the practical matters of “putting up” fish for winter. It 

also illustrates a common interest between biologists and local residents, which can help 

create a basis for collaboration.

Discussion
This study has demonstrated several mechanisms by which trust between local and 

scientific experts enhanced the quality o f collaborative projects. In Northway, trust was 

formed by spending a substantial amount of time in the community, which helped to 

increase the level of participation from community members. Both factors reduce 

conflict and/or facilitate its resolution to a shared understanding (Robertson and McGee

2003) and increase the likelihood residents will act upon recommendations based on 

scientific findings (Calheiros et al. 2000; Moller et al. 2004). These linkages also 

contribute to the exchange of expert knowledge (scientific and local), which often 

provides information that neither group had before. For example, in this study the 

inclusion o f local knowledge suggested that temperature may influence fish behavior, 

thus providing the foundation for a hypothesis on the thermal tolerance of humpback 

whitefish. In another case, radio telemetry and oral history that documented traditional 

fishing sites, indicated annual site fidelity to seasonal habitats and their long-term use by 

whitefish, respectively. This knowledge sharing has broadened the base of information



77

that can be used to manage whitefish in the Upper Tanana drainage and possibly other 

regions as well.

All situations stand to benefit from building trusting relationships between local 

residents, scientists, and resource managers. However, connecting communities and 

researchers is very challenging, and if it is conducted poorly, can lead to 

misunderstandings that hinder both research and management. Resource managers are 

typically under-funded and overworked and therefore rarely have the time to take part in 

people’s lives to the same extent as this project allowed. What types o f  interactions 

benefit most from trust, and when will surveys or other less time-intensive methods 

suffice? This determination is based on the goals of the project and the amount o f time 

and effort people can give. A few obvious situations where trust between scientists and 

local residents is important include long-term monitoring or research projects, 

community-based research projects, co-management regimes, or collaborative studies 

such as this. For example, trust may be essential in monitoring studies where local 

residents provide the bulk o f the data through harvest surveys or observations, because 

the engagement o f local residents is necessary for accuracy. In the absence o f trust (in 

the researcher and research project), efforts to maintain standard and proper monitoring 

methods may dwindle and the data become unreliable. Trust-building is also important in 

communities where it has been eroded by poor experiences with scientists, which was 

partially true in Northway. Without first building some level of trust, the project would 

likely have been less successful.

In situations where building a trusting relationship may appear less essential, it can add 

accuracy to scientific results, such as surveys. For instance, if  local residents suspect the 

information they provide may hurt their ability to access resources, they may give 

inaccurate harvest amounts. Local residents are often bombarded with interview requests 

and harvest surveys. If they do not somehow engage in the study, trust its process, and 

see some benefit from their involvement, surveys may end up in the trash or interviews
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might be declined. Thus, information that could be gained through a larger sample size 

(i.e., increased community participation) would be missed. Trusting relationships can 

also add layers of social context to survey results, enabling accurate interpretation and 

meaningful integration into management decisions (Wheeler and Craver 2005).

Through a case study approach that examined the linkage of fisheries and local experts, 

this chapter fills a gap in the resource management literature by describing situations in 

which trust between experts is needed and provides rules of thumb in order to do it. 

Although the heuristics described here resulted from my own experience working with 

Northway village and fisheries biologists, they are applicable to other research or 

monitoring efforts seeking collaboration with local residents whether they are Native 

villages, logging towns, or ranching communities. To summarize, the four guiding 

principles that emerged are: 1) Researchers must engage in the community before the 

community will engage in the research, 2) Real and meaningful collaboration requires the 

involvement and sharing of power by researchers and community members throughout 

the research project, in particular, during decision making processes, 3) Strong two-way 

communication is a process that requires multiple pathways for sharing of information, 4) 

The research must be relevant to the community and provide a product that the 

community desires. These heuristics are synergistic, so an integrated approach is more 

likely to be effective than careful attention to any single effort.

In addition to the four heuristics, some of the specific methods that I used may be broadly 

applicable (Figure 4.6), such as hiring local research assistants, whereas others (i.e., 

establishing an advisory board) may be more situation-specific. Some of these methods 

were simple (project poster), while others took more time to implement (community 

review process). Yet they are all “doable” options for managers and researchers that, 

when implemented, can promote effective community participation. No matter what 

exact methods are used, the heuristics remain the same since they lead the way to trust, 

which for the Northway Whitefish Project was the foundation o f its success.
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4. Research Must be Viewed as 
Relevant and Beneficial by 

Community

Involving Youth/Linking Generations

Scientific Interests

2. Establish Meaningful 
Collaboration

Project name

Partner with Council

Whitefish Advisory Board

Co-authors/designers

Verifying/Approving Publications

3. Form Multiple 
Communication Pathways

Common Ground/Gaps: Expert 
Interviews

Sharing Knowledge: Board, poster, 
presentations, updates, council 

meetings

1. Managers and Researcher Must Engage w ith the 
Com m unity

Living in Northway, attending events, participating in daily life

Figure 4.6. The framework fo r  building trust greater detail showing the methods 

within each heuristic



80

Chapter 5 Generating knowledge and questions about humpback whitefish 
( Coregortus pidschianI in Interior Alaska though connecting local and scientific 
experts

Introduction
In Alaska and other parts o f the Arctic and sub-Arctic, various whitefish species 

(subfamily: Coregoninae) are important food and cultural resources (Alt 1979; Caulfield 

1983; Freeman 1997; Anderson and Fleener 2001), yet some aspects o f their basic life 

history are poorly understood (Marcotte 1991; Tallman and Reist 1997; Wheeler and 

Craver 2005). In the Athabascan village o f Northway, near the Alaska-Canada border 

(Figure 2.1), humpback whitefish ( Coregonuspidschian) comprise the largest percentage, 

by mass, o f subsistence resources consumed (36%) and are an important part of the 

culture (McKennan 1981; Case 1986; Marcotte 1991). In Northway and other areas o f  

the Arctic, residents expressed concern over perceived changes in whitefish abundance 

and health (Tallman and Reist 1997; Anderson and Fleener 2001; Brown 2003). Prior to 

1998 there was limited information available to fisheries biologists regarding these fish in 

the Upper Tanana drainage. This study sought to increase the knowledge about whitefish 

and their use by Northway residents, and thus begin to address these concerns through 

linking the collective experiences and knowledge of local fishers and fisheries biologists. 

Due to their diverse experiences, combining their perspectives provides a more holistic 

view of a social-ecological system (i.e., whitefish in the Upper Tanana drainage) than 

either can accomplish alone.

Knowledge exchange was partially achieved through interviews and participant 

observation with local fishers and biologists. Through this process, I identified the 

research priorities of each group regarding humpback whitefish in the Upper Tanana 

drainage such as migration timing, seasonal locations, parasite interactions, daily 

movements, and consequences of environmental changes. Linking local and scientific 

expertise also resulted in new knowledge on these topics and raised questions about 

parasites that had not previously been a high priority for managers. This chapter



81

describes these results and discusses their management implications. The study area and 

methods used (e.g., interviews, participant observation, radio telemetry, fish sampling) 

are described in Chapter 2.

Results

Migration patterns and seasonal locations
During interviews, fisheries biologists identified documentation o f whitefish migratory 

behavior (migratory/resident status, anadromous habits) as a one o f their top research 

priorities since this information was viewed as essential for population management 

(Brown interview 2004; Carter interview 2004). Although not a top priority for local 

fishers, Northway residents were also curious about where “their” fish actually go. Some 

people thought they might go to the ocean (Gallen interview 2004) while others believed 

that most fish resided permanently near Northway. Radio telemetry studies showed that 

humpback whitefish in the Upper Tanana region moved 130-230 km from Mansfield and 

Healy Lakes to spawning sites on the Nebesna and Chisana Rivers (Brown interview 

2004) passing close to as many as six communities known to harvest whitefish for 

subsistence needs (Figure 5.1). Local residents had mixed feelings with regard to the use 

of radio telemetry as a method o f studying fish movements. During this study, some 

residents expressed discomfort about implanting radio transmitters in whitefish, while 

others were more supportive of the population studies conducted by fisheries biologists.

In contrast to the long-distance migrations that interested and were documented by 

fisheries biologists, local residents demonstrated a detailed understanding of humpback 

whitefish movements in creeks and sloughs. This may be partially explained by local 

fishers’ dependency on this type o f knowledge for determining optimal locations and 

timing for fishing. Northway fishers observed that whitefish move within or between 

waterbodies via creek channels running through lakes (Gallen interview 2004; Marunde 

interview 2003). They also stated that whitefish prefer the deepest parts of a creek or 

lake channel. One fisher said:
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If they [whitefish] come you can tell where that creek go. Shallow one side, 

where they [whitefish] go it’s deep. (Gallen interview 2004).

Knowledge about movement patterns and depth preferences is so refined that some 

fishers angle their gill nets to manipulate their daily catch o f whitefish, depending on 

their need and the time available for harvest and preparation. One local fisher explained:

If we’re both working and when the kids were younger and they could only 

check the net, we’d move that net so only three-forths or even one-forth would 

catch fish, you know what I mean? Otherwise you’re going to catch too much 

fish. (Marunde and Marunde interview 2003).

This fine-tuned understanding of fish movements sensitized local fishers to changes in 

movement patterns, water levels (Fix interview 2004) and creek direction (Marunde and 

Marunde interview 2003). Howard Fix described the water levels in Fish Lake as 

fluctuating greatly in recent years:

No, it [level of the floating fish weir] never did change, it was always right 

there. Unless it got really dry and the water got low and it would be down a foot 

and a half down there by the creek. But a lot a rain and a good year and it would 

be a foot from the water. Now days the water level is like a twenty-foot change 

down in the lake now. It’s [water level] either way up in the trees or there ain’t 

any water in the creek. So, stuff is changed so much. (Fix interview 2004).

Darlene Northway stated how different flow patterns in Fish Lake have impacted 

whitefish movement patterns. She said:

Right here? I can’t tell you what kind of fish that is because like I say, all 

everywhere river [Chisana River] tear into everything. And fish don’t come the
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way they used to come. Like we use to say, “Charlieskin Fish” and “Fish Camp 

Fish”; right now it’s all same thing. (Northway interview 2004).

In Fish Lake, high water events have washed out traditional fishing weirs and made dip 

netting ineffective. As these examples show, changes in water levels, creek routes, and 

fish movements could alter fish harvest by modifying both fishing methods and locations.

Spawning grounds
Documentation of spawning locations and spawning periodicity was another top priority 

for fisheries biologists in the Upper Tanana region and elsewhere in the Arctic due to 

their combined importance to long-term population management (Chang-Kue and Jessop 

1997; Brown interview 2004; Carter interview 2004; Tanner interview 2004). Humpback 

whitefish reach maturity between 4-8 years o f age and spawn in freshwater during the fall 

(McPhail and Lindsey 1970) usually over a gravel substrate (Alt 1979). Other studies 

suggest fidelity to natal spawning grounds to be quite common (Hallberg 1989). Data 

from the Upper Tanana humpback whitefish suggest that some fish spawn in sequential 

years in contrast to other studies indicating that humpback whitefish spawn every other 

year (McPhail and Lindsey 1970). Local fishers’ observations could not support or refute 

the fisheries data on spawning frequency.

Radio telemetry identified two spawning grounds, one on the Nebesna River 

approximately 15-30 km upstream o f its mouth and one on the Chisana River 80-100 km 

upstream from its mouth (Brown 2003; Figure 5.1 and 5.2). Both spawning sites are 15- 

20 km in length and are used by fish from all the tagging sites. Systematic sampling on 

the Nebesna River during the fall using a seine net verified that this area is used primarily 

by mature spawning whitefish (Brown 2003).
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Figure 5.1.The 2003 tagging locations and associated communities likely to harvest 

whitefish migrating to spawning locations in the Upper Tanana drainage. Communities 

are shown as black stars and include from  Northwest to Southeast Healy Lake, Dot Lake, 

Tanacross, Tok, Tetlin Village, and Northway Village.
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Figure 5.2. Spawning locations o f radio tagged humpback whitefish (Brown 2003) which

coincided closely with spawning areas identified by local residents.
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Fisheries biologists stated that information from local residents can help identify 

spawning areas that are used by both radio tagged an untagged whitefish (Brown 

interview 2004; Carter interview 2004). To gain this type of information, local fishers 

were asked a set o f questions regarding spawning-related morphological traits such as 

increased egg size relative to the rest of the year, free flowing eggs and milt (Snyder 

1983), and the presence of breeding tubercles (McPhail and Lindsey 1970; Stalnaker and 

Gusswell 1974). Local residents’ responses suggested that there are two whitefish 

spawning sites, one along the Nebesna River close to Northway (Figure 5.3) and the other 

at a place called High Cache on the Chisana River. These locations corresponded closely 

to those documented by radio telemetry (refer to Figure 5.2). Local residents also stated 

that people had fished in these two areas for as long as they could remember; suggesting 

that whitefish have used these spawning sites for decades. This close correspondence of 

spawning areas identified by scientific and local experts through different methods and 

time scales, suggests that all local spawning areas had been identified and that these two 

spawning site were important to the long-term sustainability of whitefish populations in 

the region.
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Figure 5.3. G. Marunde’s set gill net in the Nebesna River approximately 2 km from

Northway. Local residents often harvest fish here during September and October. This 

location is 5-10 km downstream o f the area radio telemetry identified as one o f two 

whitefish spawning grounds in the Upper Tanana drainage. Northway, Alaska October 

2004. Picture by C. Brown, Northway Whitefish Project.
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Seasonal locations (feeding and over-wintering grounds)
In addition to spawning grounds, fisheries biologists identified feeding and over

wintering areas as being crucial to whitefish populations (Brown interview 2004; Carter 

interview 2004). Local fishers were interested in similar information (Marunde and 

Marunde interview 2003) since they situate and move to fish camps based on whitefish 

seasonal locations and condition (Anderson and Fleener 2001).

Radio telemetry indicated fidelity o f individual tagged whitefish to important habitats 

such as feeding sites in Fish Lake and Tenmile Lake, as well as over-wintering areas in 

Tetlin Lake, Scottie Creek and the Tanana and Chisana Rivers (Brown 2003). Fish 

tagged in the Kalutna did not stay in one place throughout the winter, but traveled over 

50 km from the Tanana River into Tetlin Lake during this time. In contrast, tagged fish 

from Tenmile and Fish Lakes were sedentary throughout the winter, remaining for the 

most part in the Tanana and Chisana Rivers (Brown 2003).

Scottie Creek was also identified by local fishers as an important winter and fall fishery. 

Howard Fix explained:

There was no electricity then so there was no freezer, no way to freeze it 

[whitefish], you had to dry it in order to keep it. Except in areas you could fish 

after freeze up. Then you could freeze it right up on the ice. One of the areas 

was Scottie Creek. They’d [local residents] go down there there’d be snow on 

the ground....they’d go down and build a fishing place by cutting a channel in 

the ice and sticking brush down in there. (Fix interview 2004).

Two residents also mentioned that they could catch more round whitefish (Prosopium 

cylindraceum) in Scottie Creek than any other location they fished. Elder Ada Gallen 

said, “That round one, we catch lot up there [Scottie Creek], They call it xaltjj [translates 

to sled handle]”, (Gallen interview 2004).
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Local fishermen described areas of summer whitefish abundance that were not used by 

radio-tagged whitefish, indicating that the radio-tagging had not identified all important 

feeding habitats because o f either limitations to the radio tracking procedures or the 

presence of additional untagged feeding populations (Figure 5.4). These locations were 

confirmed to be feeding lakes by both site visits and information on the timing and 

stomach contents of fish caught. Feeding habitats (or summer locations) include the 

Mark Creek area, Moose Creek, Stuver Creek and Lake, Charlieskin Creek near Fish 

Lake, Dog Lake, an unnamed lake 1.5 km northeast o f Tenmile Lake, another unnamed 

lake 5.5 km south of the Northway Village, an old fishing village 2 km north of Fish 

Lakes, and a lake near the Moose Creek graveyard locally called Kenny’s Lake (Figure

5.5). Kenny’s Lake may be the same lake referred to on topographic maps as 

Tontethaimund Lake, although no one I talked with in Northway knew it by that name. 

The following quotes describe the locations used by fish and fisherman during the 

summer:

Kinda over by Fish Camp [Fish Lake], that was a good fishing place. But we 

used to go over to Moose Creek and fish in the creek with a dip net, like in July. 

And that was really good. Right in Moose Creek, up about three, four mile up, 

five mile up. That’s by where that clear water lake, clear water creek come in.

That was really good, right in that creek. (Fix interview 2004).

Well, throughout the summer we had it [fish net] in Fish Lake and Mark Creek. 

(Marunde interview 2004).

Mark Creek fish and Tenmile fish. Tenmile fish, in that [Tenmile Lake] we 

used to get fish from that big lake. Way back in that big lake. (Northway 

interview 2004).
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Figure 5.4. An example o f mapping conducted with North way residents. This

topographic map was used while interviewing local fisher Howard Fix. Red ink 

indicated locations o f humpback whitefish during certain times o f the year according to 

Howard. Northway, Alaska, July 2004. Photo by G. Marunde Jr., Northway Whitefish 

Project.
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Figure 5.5. Feeding areas (late spring-summer locations) o f humpback whitefish in

the Upper Tanana Drainage identified through radio telemetry and local 

observations. Numbers correspond to locations: 1-Kenny’s Lake, 2-Moose Creek, 

Fish Lake, 4-CharlieskinCreek, 5-Mark Creek, 6-Unnamed Lake km south o f

Northway Airport, 7-Dog Lake, 8-Unnamed Lake 1 km northeast o f Tenmile Lake, 9- 

Tenmile Lake, 10-Old fishing village north o f Fish Lakes, 11-Stuver Creek. Local 

residents mentioned all locations (1-11) including Tetlin Lake and the Scottie Creek. 

Radio telemetry identified Tetlin Lake and Scottie Creek as well as locations 3 and 6.
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There used to be a big beaver dam right at the end of the creek, where the creek 

runs out the end o f Dog Lake. They’d chop a hole in that and use green 

willows. This was the way when they had nothing to fish with. No boat, no net, 

no way to catch fish. And they’d take willows and build them just like the 

comers of a log cabin, but leave holes in them. One end would be up in the 

beaver dam and the other end would go out and stack up just like a cabin. With 

the stick right in the comer so it wouldn’t . . . And once they got that thing built to 

where it would be up higher than the beaver dam they’d go chop a hole in the 

beaver dam. And the next morning that thing would be full o f fish [whitefish].

(Fix interview 2004).

Mark Creek Lake is important to many local residents and is known for its large runs of 

high-quality whitefish, its depth, and very warm water (Marunde interview 2004) (Figure

5.6). Channels that were 60 cm (two feet) wide and 1 m (three feet) deep around Moose 

Creek and Kenny’s Lake were important sites for fish traps to catch smaller whitefish that 

moved between areas (Marunde and Marunde interview 2004). In addition, local 

residents stated that areas such as Tenmile Lake, Fish Lake, Moose Creek, and Mark 

Creek had been used by fishermen for decades (Gallen interview 2004; Fix interview 

2004; Northway interview 2004; Paul interview 2004), indicating long-term use of these 

areas by whitefish. In general, fisheries biologists and local fishers were both aware that 

whitefish use large rivers, small creeks, and lake systems in the Upper Tanana drainage. 

However, local residents had a finer-scale understanding of whitefish movements within 

creeks channels and between lakes, while fisheries biologists knew more about the long

distance migrations o f these fish. Local observations also raised the possibility of other 

feeding populations, suggested other feeding sites, and indicated that these locations have 

been important to the long-term health o f the region’s whitefish population.
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Figure 5.6. Picture o f an old fish camp at the mouth o f Mark Creek. All that remains 

today is an old wooden structure circled in this picture. Northway, Alaska August 2004. 

Photo by M. Robinson, Northway Whitefish Project.
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Juvenile rearing areas
Documenting juvenile rearing areas for whitefish was another important research topic 

(Brown 2003). One biologist indicated it was their top priority:

I think the biggest gap, and I wouldn’t know where to begin, would be finding 

out about rearing, the young fish. I think that’s the biggest blank. (Tanner 

interview 2004).

During preliminary investigations and sampling associated with radio telemetry studies, 

very few juvenile humpback whitefish were caught even though age 1 + fish were 

vulnerable to the nets used (Brown 2003). Two fishers discussed scooping up buckets 

full (“thousands”) o f small, approximately 2 cm (one-inch) whitefish, in Kenny’s Lake 

during late May or early June (Marunde and Marunde interview 2004; Marunde interview 

2004). One o f these fishers also remembered swimming in creeks and slow eddies near 

the Moose Creek graveyard in early July and seeing countless numbers o f 8 cm (three- 

inch) fish that resembled “baby” whitefish. He stated:

But when you go swimming in the creek and stuff, like if  you go up little eddies, 

you can see like the little three-inch fish swimming around. There’s, like next to 

the graveyard, there is like a small little five-foot creek and then it kinda gets 

into a bigger lake. That’s where we do a lot of swimming and that’s where they 

[smaller fish] are all at. Or a lot of them, not all o f  them. (Marunde interview 

2004).

During the summer of 2004,1 visited these locations and saw no small whitefish, 

although no systematic sampling of these areas occurred (refer to Figure 5.5). Local 

observations regarding potential rearing areas provide an opportunity for future 

collaboration between scientific and local experts since fisheries biologists have been 

unable to local juvenile rearing grounds.
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Parasites
One o f the main concerns of local residents was the presence, and in some cases the 

perception of increased, parasites abundance in whitefish (Northway interview 2004;

Sam and Sam interview 2004). One woman stated:

Sometimes we got fish, lots o f fish, and when we cut fish it’s just a lot o f worm 

in there. Some fish, you ever see that? Yeah it look like, look like lot o f cysts in 

there. That kind. Why is it like that? (Northway interview 2004).

In contrast, fisheries biologists had placed a lower priority on studies of parasites. This 

may be because biologists view that, at this time, documenting migratory patterns and 

critical habitats (spawning, feeding, over-wintering, and juvenile rearing areas) are more 

essential to whitefish management than information about parasite-whitefish interactions. 

Detailed information regarding parasite species and their potential effect on whitefish in 

the Upper Tanana is lacking, making it difficult to address local concerns regarding 

possible impacts of parasites on whitefish and human health. However, Northway 

residents provided insights into parasite-whitefish dynamics that were not previously 

available to fisheries biologists working in the Upper Tanana drainage.

In general, women were the most knowledgeable local experts about the biology of 

parasites in whitefish because they are the ones who primarily cut and clean the fish. 

They observed three abundant whitefish parasites, 1) a cyst-type parasite that occurs in 

the meat, particularly in the spring, 2) a long thin white worm located on or in the 

stomach, and 3) another white worm located on the back part o f the ribs. Women were 

also knowledgeable about other aspects of parasite size, color, seasonality, and locations 

within fish, as described in chapter 3. Women also mentioned their perceptions of inter

annual variation in parasite prevalence. For example, one woman stated that she 

observed more parasitized whitefish in 2003 than any time before:
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Last year there was lot o f it [parasites] in, in that meat, that white meat. Just 

junk it, just cook it for dog. Cause’ I didn’t know what it was; I’ve never seen it 

that bad before. (Sam and Sam interview 2004).

Another woman mentioned that certain parasites are not new phenomena. She said:

Well, my mom always said it was a worms or something. I don’t know what she 

called it, but I remember it was, yeah that it was there then too. (Marunde and 

Marunde interview 2003).

These observations by Northway women provide a starting point for studies of whitefish- 

parasite dynamics. The knowledge these women have about parasites makes them 

appropriate collaborators for parasitologists interested in parasite-whitefish interactions.

Environmental effects on humpback whitefish
Environmental change was another area o f concern for local residents, but not one 

identified as a high priority for fisheries biologists. This may be the result o f local 

fishers’ long-term perspective and daily observances within the area; a knowledge base 

that most fisheries biologists lack when working in a region for a shorter amount o f time. 

Local fishers are keenly aware of the relationships between fish movements and temporal 

and spatial variation in the environment because this understanding helps determine their 

fishing success. Their observations on the effects temperature, wind, moon phases, and 

storms on whitefish behavior and movements (Freeman 1997; Mackinson 2001), provide 

a basis for hypothesis about these interactions. Northway residents noted that whitefish 

move out of lakes, in particular Fish Lake, into creeks at night after a hot day. Some 

Northway fishers believe that lakes heat to a point above the thermal tolerance of 

whitefish. Two local fishers discussed their observations o f how temperature affects fish 

movements:
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Well, we used to wait and when there was a real hot day, like two three o ’clock 

in the afternoon, we’d start talking, ‘Well the fish is going to run tonight, it’s hot 

enough. And we’d go over there [Fish Lake] and we would be catching them 

like mad. And on a cool day you don’t catch them. It has gotta be temperature 

I’d say, that’s making them come out of the lake. (Fix interview 2004).

I fish most of my life for whitefish. And then at Fish Camp [Fish Lake] in June 

when we were, we just got married. That’s when on a hot day, when the fish go 

for the cold water in the river. (Sam and Sam interview 2004).

The only telemetry data available to fisheries biologists on this relationship in the Upper 

Tanana region comes from whitefish tagged in Healy Lake in 2003. The telemetry data 

on these fish showed no signs of a diumal movement (Brown unpublished data). 

However, Healy Lake does receive temperature relief via cool water flow from the Healy 

River, while Fish Lake has little stream flow (Brown pers. comm.), and may therefore 

show greater diumal temperature fluctuations.

During the last twenty-five years, increased water levels and sedimentation, perhaps 

associated with increased glacier melt, have caused the sinking o f fish frames (drying 

racks) and the washing out of fish weirs near Fish Lake (Figure 3.4). One resident 

mentioned that the Fish Lake area is “sinking” and losing ground:

There is too much water and too much silt. Because most o f our ground is 

down, you know. It used to be higher. I guess with all the water the ground are 

going, are getting soft and just sinking or whatever. (Paul interview 2004).

As these next statements demonstrate, these changes have altered Northway residents’ 

fishing locations and methods (from dip netting to setting gill nets).
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Yeah it [Fish Lake] got really muddy. I don’t think, like right now we can barely 

catch a lot fish so we kinda switched to going to the river. Because it’s just, 

there’s not a lot [of whitefish] in there, it’s too high, too muddy. (Marunde 

interview 2003).

Now it’s all you know, muddy water. So you can’t dip net anymore. You can’t 

see the fish come in. (Marunde and Marunde interview 2003).

Although the fisheries literature has addressed the impacts of sedimentation (usually 

related to logging practices) on stream habitats and aquatic communities (see Grant et al. 

1986; Murphy et al. 1981; Platt et al. 1986), the relationship between siltation and 

whitefish health in the Upper Tanana is unknown to fisheries biologists. However, due to 

their observations of sand in whitefish stomachs during their summer feeding period, 

some Northway residents believe that increased siltation covers crustaceans, a common 

food resource o f whitefish (Alt 1983). As one elder stated:

That lake and those creeks, they [whitefish] got food in there. And that river got 

too much sand in there and they cover up all the weed and all whatever they eat 

in there. (Northway interview 2004).

Although not all residents thought sedimentation has had a negative impact on whitefish 

(Paul interview 2004), the majority of those interviewed did believe it has caused what 

they perceive as a decrease in both the quality and the quantity of humpback whitefish in 

Fish Lake.

Site-specific variation in humpback whitefish
Observations by both fisheries biologists and local residents suggest some consistent 

differences in whitefish inhabiting different lake systems. Length measurement and age 

analysis using otoliths associated with the sampling events in 1998 showed that larger 

and older fish inhabited Tenmile Lake compared to Fish Lake (Brown interview 2004).
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Local residents also notice differences in size, taste, and scale coloration in whitefish 

from certain lakes.

Based on the above factors (size, taste, color), Northway residents often discussed 

whitefish in terms o f their location calling them “Fish Lake Fish”, “Mark Creek Fish” or 

“Tetlin Lake Fish” (Marunde and Marunde interview 2003; Fix interview 2004; 

Northway interview 2004). For example, Northway residents stated that fish inhabiting 

Tetlin Lake are much larger and taste “cleaner” than fish near Northway. As one 

Northway elder explained:

I know it [Tetlin Lake fish] don’t taste fishy. It don’t taste like it eat too much 

stuff from the lake, like Fish Camp [Fish Lake]. There is a different taste 

between Fish Camp fish and that fish from Last Tetlin. (Northway interview

2004).

In another example, fish caught in rivers such as Scottie Creek or the Nebesna river are 

also said to taste “cleaner” than fish caught in lakes such as Fish Lake. Two residents 

stated:

Scottie Creek, it’s really good fish. Very clean fish. See the difference about 

Scottie Creek fish and down here [Fish Lake] that clean stomach, the one I talk 

about, it’s clean. (Northway interview 2004).

They were good fish too, man, in that clear water. Coming down the Nebesna, 

nice clear water, it really cleared up. Wasn’t no silt or nothing. They have a 

really good flavor. Yeah, didn’t taste anything like those that come out o f the 

mud and been eating the weeds. (Fix interview 2004).
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Although residents use taste to distinguish whitefish from certain areas, local fishers said 

it is becoming more difficult to do this since they believe that water from the Chisana 

Rivers is “mixing” more with lake water. Cherie Marunde said:

I always thought the lake fish were better, but now I don’t think there’s a 

difference because it’s all river water everywhere now. (Marunde and Marunde 

interview 2004).

Although humpback whitefish vary in their coloration from a dark gold to an almost 

silver hue, one fisher mentioned seeing whitefish coming from an area near the Moose 

Creek graveyard that are almost black, with a much larger hump than other whitefish (Fix 

interview 2004). He said:

We fished up over by the graveyard. We’d go up over there and get, but we 

wouldn’t get more than twenty out o f that creek. They only run for just a few 

days and there wasn’t any more in there. We’d get four, five, six a day for a 

week then there wouldn’t be any more. Those are those big black ones with the 

hump. (Fix interview 2004).

One elder also mentioned large, black-scaled whitefish that people waited to harvest due 

to their large eggs:

Later on another bunch going come. That’s the one they talk about, it’s big and 

dark. Yeah, that’s the one. I think that’s the one they talk about. Later on, big, 

big it is. And they got big eggs. And I remember they always wait for that one 

at the, almost end of summer season. (Northway interview 2004).
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Discussion

Migration patterns and seasonal locations
The cumulative impacts o f harvest, predation, local habitat change, and global 

environmental change are often greater in migratory than non-migratory fish (Reist 

1997). Therefore, management of migratory species must address processes at local, 

regional, and possibly global scales (Reist 1997).

In the six communities along the migratory path o f whitefish traveling in the Tanana 

River system (Healy Lake, Dot Lake, Tanacross, Tok, Tetlin, and Northway), whitefish 

average 34 % of the total harvest (by mass) o f wildlife resources (Marcotte 1991). The 

location o f these communities along the Tanana River system indicates they likely 

harvest the same whitefish populations used by Northway residents (Figure 5.1). This 

suggests that future management of these species, including harvest and populations 

surveys, should account for their exploitation by multiple communities. Similarly, on the 

Lower Mackenzie River Delta radio telemetry studies showed that broad whitefish 

(Coregonus nasus) traveled past multiple settlements and encountered more than one 

possible interception point along their migratory route (Chang-Kue and Jessop 1997). 

Preliminary findings indicate that broad whitefish in the Yukon River may travel from 

the Upper Yukon River to the ocean and back, a distance of over 1000 km (Carter 

interview 2004). Brown (2000) documented sheefish ( leucichthys) migrating

up to 1700 km from the ocean to areas in the Yukon River Drainage. Together, these 

observations suggest that some populations of whitefish species can migrate extensively, 

so effective management should encompass large areas.

It is not surprising that local residents had a diversity of opinions on the migratory status 

of whitefish since their observations occur primarily within the Upper Tanana region 

However, local observations in the Upper Tanana provided information about on local 

environmental events such as low or high water fluxes, which may affect whitefish
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availability downstream. Therefore, local knowledge is important to understanding both 

small (Ames 2000) and large-scale movements of a species (Paulsen 2000). Radio 

telemetry works on multiple spatial scales, sometimes tracking fish thousands of 

kilometers. Linking local and scientific experts therefore provides valuable, yet different 

insights about species distribution and ecology (Mackinson 2001) since their information 

is gained at different spatial scales (Reidlinger and Berkes 2001; Moller et al. 2004). 

Other studies that combined local knowledge and radio telemetry have contributed to the 

understanding o f fish migrations in the Mekong River (Paulsen 2000) and the Mackenzie 

River (Tallman and Reist 1997). The ability to identify problems at local and regional 

scales can improve management by allowing managers and residents to identify and 

address them more efficiently and effectively.

Spawning grounds
Knowing which spawning-related morphological traits are observed by subsistence 

fishers was crucial to obtaining local knowledge about spawning grounds that telemetry 

might have missed. Not every fisher noticed every trait. For example, some fishers were 

very aware o f breeding tubercles along the sides of whitefish. One resident described the 

scales of whitefish in this way:

It feels kinda rough. Just, like you know, their scale is more. In summer it’s 

kinda even and slippery, but in the fall it’s kinda rough you know, like it’s there. 

(Paul interview 2004).

On the other hand some fishers did not notice a change in scale texture:

I never did pay any attention to the scales. You got to scale them anyway (Fix 

interview 2004).
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Honestly, I’d say your hands are so cold from the water you can’t really feel no 

difference. (Marunde interview 2004).

Because of differences in labor roles among community members (see Chapter 3) it was 

also important to ask questions that were appropriate to the skills and knowledge of each 

interviewee. In this regard, collaboration among fisheries biologists and anthropologists 

was essential. Combining these indicators into a set of questions added accuracy to local 

residents’ observations about spawning behavior and added further evidence that these 

are the only two spawning grounds in the Northway region. Considering that locating 

spawning ground was one of the highest priorities of the fisheries biologists interviewed, 

identifying appropriate questions that local fishers can answer and that biologists use as 

spawning cues, was critical. A similar process and questions could be used in other arctic 

areas to narrow the search area and decrease the time, effort, and money that fisheries 

biologists require to locate spawning grounds while reducing the likelihood that areas 

will be overlooked completely.

Seasonal locations (feeding and over-wintering grounds)
The difference in the behavior of tagged whitefish during the winter may be due in part to 

their access to certain lakes. During normal summer flow, creeks between Tenmile Lake 

and the Chisana River and between Fish Lake and the Chisana River were less than 0.5 m 

deep and likely restrict winter movement between habitats (Brown 2003). Some local 

residents were surprised to leam that fish tagged in the Kalutna River stayed in Tetlin 

Lake for part of the winter since they thought the lake was too shallow to provide an 

adequate supply o f oxygen (Marunde and Marunde interview 2003). One fisheries 

biologist offered this explanation:

Tetlin Lake is a little different than some of the others in that Tetlin River runs 

through it and it remains open through the winter. So maybe there’s only six 

inches or a foot o f water under the ice and it may not, it may freeze down to the
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bottom in some places, but they [whitefish] obviously have enough room under 

there to move around. And it’s oxygenated enough with the river flowing 

through it. (Brown interview 2004).

Radio telemetry allowed fisheries biologists to follow individual fish for multiple years, 

providing information on current habitat use such as site fidelity. Local residents 

provided a long-term perspective on the area by identifying locations used by fish and 

fishers for generations (e.g., Fish Lake, Moose Creek, Scottie Creek). Interviews and 

discussions with local residents also suggested other important feeding habitats not 

identified through telemetry. Areas such as Tenmile Lake, Moose Creek, Mark Creek, 

and Charlieskin Creek match the areas Case (1986) and Alt (1979) identified as being 

important summer fishing sites. However, other areas such as the unnamed lakes south 

o f Northway and northwest o f Tenmile Lake, Stuver Creek, and Kenny’s Lake were 

locations not previously documented. All locales correspond to the suggestion by 

biologists that lakes with some connection to rivers are likely feeding sites for humpback 

whitefish in the Upper Tanana region (Brown 2003). Connecting the temporal scales o f 

local observations and radio telemetry enhanced the knowledge about the feeding and 

over-wintering locations o f whitefish by documenting long-term usage by whitefish, site 

fidelity, and corroborating and adding to known seasonal locations.

Juvenile rearing areas
The lack of juvenile whitefish caught during fisheries studies implies that juvenile fish 

are either in un-sampled areas o f the Upper Tanana drainage or areas further downstream. 

Juvenile rearing areas identified by local fishers have similar habitat features as those 

identified by fisheries studies. These include deep and slow areas in rivers, ponds, and 

lakes (Stalnaker and Gusswell 1974; Schlosse 1995; Snodgrass and Meffe 1999; Brown 

and Fleener 2001), and backwater areas following spring floods (Naesje et al. 1986; 

Shestakov 1992). Local observations of “small whitefish” suggest the possibility o f
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potentially important, although not primary, rearing areas that could be investigated by 

systematic sampling.

Parasites
Parasites can play a significant role in regulating fish populations (i.e., yellow perch in 

Manitoba), by reducing growth rates and increasing predation risk (Szalie and Dick 

1991). Although fisheries biologists know that humpback whitefish in Alaska have 

parasites (Brown interview 2004), their impact on whitefish population dynamics in the 

Upper Tanana drainage is unclear.

As in Northway, residents of the Mackenzie River Delta (Freeman 1997) and researchers 

working in the Russian Arctic (Bauer and Nikol’skaya 1961; Kogteva 1961) have noted 

locational, seasonal, and age-dependent (Bauer and Nikol’skaya 1961) variation in 

whitefish parasites. Similar site-specific and temporal variation in parasite infection has 

also been documented in other fish species (Mortenson and Mothershood 1988). Some o f 

these differences may reflect variation in secondary hosts fed upon by fish. For example, 

young whitefish inhabiting sandy bottom areas consumed a greater abundance o f 

copepods than adult fish. Mature whitefish resided in deeper water and fed on 

amphipods, which are host parasites associated with adult fish (Bauer and Nikol’skaya 

1961). Robinson et al. (1998) suggested site-related parasite prevalence may be due in 

part to fish and invertebrate host densities. Seasonal variation could be explained by the 

life cycle o f the parasite, the level o f fish stress (e.g., spawning induced stress), or the 

seasonal availability o f food resources (Robinson et al. 1998). The poor condition of 

whitefish following a winter of consuming little if  any food (i.e., fasting-related stress), 

might partially explain Northway residents’ observations of cyst-type parasites during the 

spring.

Parasite-whitefish dynamics influence the way in which whitefish are used by Northway 

residents. One fisher stated:
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When she cut fish we just don’t like it and throw it in dog bucket and I cook it 

for dog. Some people say they don’t care and they eat it, but us we can’t eat, we 

can’t make ourselves eat that kinda fish. (Sam and Sam interview 2003).

By altering the ways in which whitefish are used, whitefish parasitism could affect the 

timing or location of fishing effort and the quantity o f fish harvested in order to meet 

subsistence needs.

Combining local knowledge and biologists’ expertise may provide the information 

necessary to begin answering residents’ questions about the differences in parasite loads 

and their impact on whitefish and human health. Their combined knowledge can also 

elucidate the ecological controls over seasonal, site-specific, and age-related variation in 

parasite prevalence, and thus enhance the biological understanding o f whitefish-parasite 

interactions. These observations, made primarily by women, can also provide a basis to 

assess changes over time. For example, the inclusion o f local knowledge on this topic 

may point to shifts in the infection rate if  fishers notice a pronounced difference in 

parasite prevalence. In other cases, local observations o f different colored or sized 

parasites may indicate a change in the species o f parasites infecting whitefish.

Environmental effects on humpback whitefish
Similar to other arctic residents, people living in Northway have noted a general increase 

in temperature over the last fifty years (Cochran and Geller 2002; Krupnik and Jolly 

2002; Chapter 3). These observations are consistent with the instrumental record o f 

warming (Barber et al. 2000; Keyser et al. 2000). Based on their perception that 

whitefish need cold water, some residents are worried that this warming trend will 

negatively impact whitefish. One local fisher said:
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And I think this global warming is going to affect the whitefish, them a lot.

They just can’t stand that warm water enough. They can’t handle it, that’s the 

reason they get out o f the lakes. With this global warming, what they going to 

do if all this water gets warm? Unless they head to some deep, deep lake 

someplace. (Fix interview 2004).

Although the details concerning thermal tolerance of humpback whitefish are not fully 

understood by scientists, warming can alter the thermal structure in lakes impacting the 

distribution and well being of those fish (Magnuson 1991). Predictive models 

demonstrated that coldwater species, such as humpback whitefish, could lose habitat as a 

result o f climate warming (Magnuson et al. 1990). In Lake Michigan, modeling studies 

suggested that warming would cause lake whitefish ( clupeaformis) to shift to

deeper water during the summer. In shallow lakes (such as Fish Lake in the Upper 

Tanana) potential habitat for whitefish would likely get squeezed between the surface 

warm waters and anoxic cold waters near the bottom (Magnuson et al. 1990), restricting 

their distribution. Temperature also influences whitefish egg and larval survival and 

development (Mitchell and Price 1939; Stalnaker and Grusswall 1974; Brooke 1975). At 

temperatures of 10° C, the frequency of abnormal development in least cisco ( 

sardinella) increased, while fry length and percent of eggs hatched decreased (Brooke 

1975). Temperature can also influence the growth of juvenile (age 1) whitefish 

(Fetchhelm et al. 1992; Edsall 1999).

The combination o f regional warming (local observations and the instrumental record) 

and the apparent temperature sensitivity of whitefish movements (local observations) and 

physiology (fisheries studies), suggests that careful attention to the thermal biology of 

whitefish is important to the subsistence needs o f  Northway residents and thus to the 

management of the species. Although there may not be a causal relationship between 

humpback whitefish movement out o f lakes and water temperature, local observations 

regarding this phenomenon offers a basis for further investigation on the subject. This, in
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turn, may shed light on the thermal tolerance of humpback whitefish, which can improve 

predictions o f future fish distributions.

Warming may indirectly affect whitefish by increasing glacial melt, thawing of 

permafrost, and sediment loads to the area. Increased sedimentation has been linked to 

decreasing salmon biomass (Grant et al. 1986) and lower densities of amphibians, likely 

due to loss o f interstitial space (Welsh and Ollivier 1998). Even relatively low levels o f 

silt deposition can cause a high mortality rate (97%) o f pike during early embryonic 

development (Hassler 1970). Although it is unclear what effect changes in siltation 

might have on the health and distribution o f whitefish populations in the Upper Tanana, 

this perceived increase in silts has altered the fishing locations and methods of local 

fishers. This indicates that this process is affecting whitefish harvest and warrants 

attention by researchers and managers.

Site-specific variation in humpback whitefish
Residents in the lower Mackenzie River and the Selawik area have also mentioned size, 

taste, and color differences in whitefish from certain areas (Freeman 1997; Georgette 

2002). Since whitefish in the Upper Tanana return to the same feeding lakes year after 

year, variation in their size, age, and taste probably result from the seasonal and location 

differences in the habitat they occupy.

The cause and frequency o f color variation in humpback whitefish is unknown. In 

laboratory studies, juvenile salmonids can change their color to blend into a background 

within eleven weeks (Donnelly and Whoriskey 1991). Fish that blended into their 

background (crypsis) had significantly less mortality from predation. Color variation 

could also be related to differences among lake food resources or lake tannins that may 

affect scale color. Regardless o f its cause, the variation in size, color, and taste observed 

by local fishers clearly influenced harvest patterns.
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Summary
Fisheries biologists and Northway fishers initiated the Northway Whitefish Project with a 

similar management goal (long-term sustainability of local whitefish populations), but 

with quite different perspectives on research priorities. Fisheries biologists placed 

highest priority on obtaining basic population data (geographic extent, critical habitat). 

Local fishers were more immediately concerned about the causes and impacts o f change 

to local whitefish populations (parasites, sedimentation, and temperature change). These 

differences can either be viewed as likely areas o f conflict between managers and local 

residents, or as opportunities for learning. There was evidence for both of these potential 

outcomes in the Northway Whitefish Project. The resistance and discomfort by some 

fishers to the use of radio transmitters, and the frustration by others over receiving highly 

technical research reports which rarely make sense to them, indicated the potential for 

disagreements. In addition, in general, fisheries biologists are often resistant to accepting 

the validity o f local knowledge (Ames 2000; Mackinson 2001). However, these barriers 

and conflicts never materialized to a significant degree in the Northway Whitefish Project 

for at least three reasons: 1) the development of the project as a collaborative effort 

between Northway Village and fisheries biologists led to a level of trust between experts 

(see Chapter 4), 2) both fisheries biologists and Northway fishers communicated their 

scientific curiosity about the information provided by the other group (mutual respect), 

and 3) the two groups recognized the importance o f both basic population data and 

studies o f change as essential ingredients for reaching their shared goal of maintaining 

the long-term sustainability of whitefish populations.

In this study, the fusion of knowledge and experience provided insights about humpback 

whitefish in the Upper Tanana that was previously unavailable to either group (Table 

5.1). In some cases, local and scientific experts corroborated one other, for example in 

confirming two major spawning areas in the region. In other instances, they
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complemented each other with local knowledge providing fine-scale information on 

whitefish movements while radio telemetry provided information on long-distance 

migrations. In another example, telemetry demonstrated annual fidelity to critical 

habitats, while local experts discussed the long-term use of feeding and over-wintering 

areas and pointed to other possible locations. In other cases, local experts were able to 

document patterns that biologists had not observed, such as parasite seasonality, that 

neither group can fully explain. Interviews with biologists and local experts also led to 

new questions about possible trends in parasites, impacts of environmental change and 

weather on fish behavior and health, and site-specific variation among whitefish. These 

insights resulted from a combination of local knowledge and fisheries science and would 

not have been made using either alone.

Combining the experiences o f local and scientific experts increased the diversity of 

knowledge available to address the social and ecological issues associated with managing 

this important subsistence resource. A diverse skill set is similar to a box full of different 

tools. The more tools one has at their disposal, the better off one is in coping with the 

expected and unexpected problems that may arise. The ability o f social and ecological 

systems to maintain their structure and function in the face of change is termed resilience 

(Holling 1973). Thus, through the fusion o f local and scientific expertise, this project 

enhanced the resilience of the Upper Tanana area, which may become even more 

important during times o f stress (e.g., climate change). The insights gained from this 

study are applicable to other regions of the Arctic where whitefish are vital resources, and 

may increase the capacity o f other communities to cope with change. In addition, local 

participation in the knowledge-building process increases the acceptability of 

management recommendations (Mackinson 2001), making it more likely that the 

knowledge jointly gained by local and fisheries experts will be successfully utilized to 

enhance the sustainability o f whitefish as a subsistence resource. This approach is not 

easy and takes time and effort, but the benefits can be great and include increasing the
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understanding about a species or ecosystem and how current and future management 

actions affect local communities.
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Table 5.1.Observations and knowledge about humpback whitefish by local and fisheries

experts.

Type o f Information Local Knowledge Fisheries Science New Ouestions

Migrations and 
Movement Patterns

Fine scale use o f 
creeks
(use deepest parts of 
channels)

Long-distance 
movements (100+ 
km migrations to 
spawning sites)

How will 
regional/fme- 
scale habitat 
change impact 
whitefish?

Seasonal Locations Long-term use of 
feeding and spawning 
areas, more feeding 
habitats identified

Annual fidelity to 
spawning, feeding, 
wintering locations

Are there 
additional 
feeding pop’s 
not identified by 
radio tagging?

Juvenile Rearing 
Grounds

Observations o f 8 cm 
whitefish in eddies and 
off channel lakes

Sampling caught few 
juvenile fish other 
studies indicate 
downstream 
movement, use of 
slow water areas

Are there 
secondary 
juvenile rearing 
areas in the 
Upper Tanana?

Parasites-whitefish
interactions

Location/seasonal 
variation in parasite 
loads, descriptions of 
type and in-fish 
locations o f parasites

Little information on 
whitefish in Upper 
Tanana, possibly age 
and food related

What causes 
location/seasonal 
differences in 
parasite loads?

Site-specific 
variation in 
humpback whitefish

Size, taste, and scale 
coloration differences

Size and age 
difference

How does 
habitat affect 
whitefish 
quality, health, 
and human 
harvest?

Effects of weather Daily movement of 
fish out o f lakes 
related to water 
temperature

Little data available, 
Healy Lake fish 
show no signs of 
diumal movements

How does 
weather affect 
fish behavior?

Environmental
Change

Increased summer and 
winter temp., siltation, 
and summer length

Little data available 
on Upper Tanana, 
warming
temperatures over-all 
in Interior Alaska

What are 
whitefish 
thermal limits? 
How will 
climate warming 
affect whitefish?
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Synthesis and discussion
This study linked local and scientific expertise regarding humpback whitefish in Interior 

Alaska. Through this study, knowledge was gained about 1) whitefish life history and the 

ecology o f the Upper Tanana drainage, 2) how and why to build trust between experts 

(local/scientific and disciplinary), and 3) the role and importance of gender-specific 

knowledge regarding a resource and ecosystem. This final chapter summarizes the major 

findings, places them into a broader context by exploring the role of local knowledge in 

management and research, and makes inferences about the findings connections to social 

and ecological resilience.

This thesis integrated perspectives from the social and natural sciences to address issues 

that have both theoretical and practical applications. Chapter 3 highlighted the 

importance of acknowledging and incorporating both men and women’s insights into 

scientific studies. In Northway, the diverse set o f experiences, concerns, and historical 

knowledge of men and women enhanced the understandings o f parasite-whitefish 

interactions, changing water levels and increased siltation in certain lakes, and changing 

weather patterns such as increased air and water temperatures. Women’s participation 

was crucial to identifying local concerns and broadening the knowledge base about 

whitefish in the Upper Tanana ecosystem.

In addition, through the anthropological approach of participant observation I became 

more aware of the importance of whitefish to the Northway community, including 

patterns o f harvest, processing, preparation, and use as gifts, trade items, and their 

significance during potlatches. Although not discussed in great depth, time spent 

participating in community activities enhanced my understanding o f native taxonomy, as 

well. For example, in Upper Tanana Athabascan the name for round whitefish (xaltjj) 

means “sled handle”, which corresponds to the almost cylindrical shape of these fish. 

Local taxonomy demonstrates how people organize their world, how they connect and 

link resources, and how they define relationships among resources (Wheeler and Craver
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2005). These aspects helped me place whitefish into the context o f people’s lives beyond 

its value as a food resource.

The formation o f trust among local and scientific experts (Chapter 4) is a topic that has 

received little attention by resource managers, who are under money and time constraints 

as they try to collect information efficiently. Considering that local participation, which 

includes integrating local knowledge, is essential to successful environmental decision 

making (Robertson and McGee 2003), this is an important topic for both resource 

managers and local residents. Trust is an integral component of social capital (Coleman 

1988), which enables people to address complex ecological and social issues through 

collective action. Communities and scientists frequently lack formal experience working 

together on projects and become frustrated when they fail to achieve meaningful 

collaboration and communication. Statements to this effect from both Northway 

residents and Tetlin Refuge staff suggested that effort invested in the formation of trust 

was an essential part of my study.

The four heuristics to building trust among local residents, biologists, and managers that I 

identified build on anthropological and sociological research. They provide rules o f 

thumb useful to anyone seeking collaboration among experts, particularly managers 

wishing to work with communities. The four heuristics outlined were 1) Researchers 

must engage with a community (e.g., participate in community activities) before the 

community will participate in the research, 2) Real and meaningful collaboration requires 

power sharing and involvement from all throughout the research process, 3) Effective 

communication among participants is a process that requires multiple pathways for 

sharing information 4) The research must be relevant to the community and provide 

products that the community desires (Figure 4.1, 4.6). It may be wise to avoid using 

specific study results as “products”. To avoid misunderstandings and disappointment 

among local residents, scientists and managers need to be explicit about the types of 

information that may result from scientific studies. This is especially true considering
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that the outcomes from research projects that the community may desire may not be what 

results from the research conducted. These heuristics were vital to connecting people, 

which facilitated knowledge sharing. This, in turn, led to new information about the life 

history of humpback whitefish and the ecology o f the Upper Tanana drainage (Chapter

5). The formation o f trust that developed also provided a foundation for future 

collaborative studies between researchers and Northway Village.

These principles are equally applicable to interdisciplinary, inter-agency, and agency- 

academic partnerships. Heuristic 1, community engagement, is about investing time and 

effort to better understand another’s perspective. I do not propose that anyone can fully 

grasp another’s worldview, but it is important to acknowledge different viewpoints and 

begin opening an honest dialogue between people. Sharing power (Heuristic 2) is one of 

the more difficult steps to achieve in interdisciplinary and community research projects. 

Often, researchers wish to capture pieces of information (e.g., harvest numbers) and place 

those observations within their own scientific paradigm, rather than incorporating the 

underlying understandings and community interests that shape local residents’ 

observations. Extracting pieces o f information without some awareness of their social 

context removes the richness and depth of people’s knowledge, which can contribute to 

misinterpretations and tension among participants. Creating multiple pathways for 

effective communication (Heuristic 3) helps to overcome pitfalls of misunderstandings 

that can accompany community participation projects and interdisciplinary research. 

Heuristic 4, making the research relevant and providing a useful product, is about 

creating incentives to the process o f crossing cultural, disciplinary, or agency boundaries. 

Unless the benefits o f collaboration are made explicit, it is easy for researchers, 

managers, and local residents to remain isolated.

The combination of local and scientific expertise increased the knowledge base about 

whitefish ecology by corroborating, complementing, and building upon different 

understandings (Chapter 5, Table 5.1). Examples include confirming two spawning sites
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in the region, documenting large- and small-scale movement patterns, and demonstrating 

annual fidelity and long-term use of spawning, feeding, and over-wintering areas. 

Discussions with biologists and local experts also led to new questions about seasonal 

trends in parasites, patterns o f non-random sorting o f fish among lakes, and possible 

impacts of environmental change, weather, and increased siltation on fish behavior and 

health.

These insights about humpback whitefish are applicable to both the Upper Tanana area 

and other arctic and sub-arctic regions. Whitefish species are vital subsistence resources 

for many people living in Alaska and Canada (Wheeler and Craver 2005; Marcotte 1991; 

Tallman and Reist 1998), who have expressed concern about their populations and health 

(Gustafson 2004; Georgette 2002; Anderson and Fleener 2001; Greenland and Walker- 

Larsen 2001). Considering that many aspects o f whitefish life history in the sub-Arctic 

are still poorly understood, connecting knowledge about whitefish in different regions 

can inform residents and researchers in other areas by pointing to larger regional issues, 

such as climate change and broadening the set o f variables being considered. For 

example, local residents from Selawik and the Yukon Flats areas o f Alaska stated that the 

combination o f increased numbers of beavers (and beaver dams) and fewer high water 

events trap whitefish in backwater ponds, which they believe has contributed to a 

perceived decrease in both the abundance and quality o f whitefish (Anderson and Fleener 

2001; Georgette 2002). A study conducted on the Yukon Flats found that whitefish had 

multiple opportunities to utilize high water events to maneuver out o f these areas and that 

the beaver dams were not detrimental to the whitefish species (Brown and Fleener 2001). 

Beaver dams also added to habitat heterogeneity and provided habitat for juvenile 

whitefish making them potential rearing habitats (Brown and Fleener 2001). The results 

o f this study may aid Selawik residents by providing information regarding their concerns 

about whitefish-beaver interactions. On the other hand, long-term local observations 

about fewer high-water events, warmer temperatures, and a gradual drying of these areas
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suggest that beaver dams now may constitute more permanent obstacles than in the past 

(Anderson and Fleener 2001).

Observations of changing weather patterns are similar to those in Northway and Arctic 

Village and may add further evidence o f climate change across Interior Alaska. In other 

cases, local observations and perception of natural processes differ among individuals 

and communities. For example, while in Northway increasing water temperature is said 

to cause whitefish to move out o f lakes during the night, residents in other areas have 

linked movements to wind and moon phases (Freeman 1997). In this case, observations 

in one area (wind, moon phase) can add to the list o f variables researchers and other local 

residents might take into account.

Resilience theory provides a context for understanding the broader implications o f my 

study. Resilience is the ability o f a system to absorb shocks without changing to a 

different state, which means maintaining its function, structure, and capacity for learning 

and adaptation (Holling 1973, 1996; Walker 1995; Walker et al. 2004). According to 

Holling (1996), resilience is the property that sustains the fundamental properties of 

ecosystems. Although resilience was originally applied to ecological issues such as 

species extinction (Holling 1973), it has been extended to the study o f social-ecological 

systems (Berkes and Folke 1998; Turner et al. 2003). One key to sustaining resilience is 

maintaining and increasing diversity. In a social context, this means building the capital 

of knowledge and skills, so that cultures or institutions remain flexible to deal effectively 

with unexpected events.

Turner et al. (2003) merged the principles of resilience and edge effect (originally used to 

discuss ecological transition zones) to explore the idea of cultural transition zones. These 

are zones where societies interact and share knowledge, skills, and ideas. Using 

examples from Canada, they argued that the diversity o f knowledge and practice that 

results from this exchange enhances the resilience o f the culture and o f the ecosystem.
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Although their focus was on the interactions among indigenous groups and their sharing 

of technologies such as fish weirs and gillnets, my study demonstrates that the concept is 

also applicable to the exchange between scientists and local residents, men and women, 

and disciplines. By interacting with women, I learned detailed information and concerns 

about parasites that I likely would have missed, had I only consulted men. Combining 

the expertise o f anthropologists and biologists increased the accuracy o f local 

observations on spawning whitefish, helping to confirm two spawning grounds identified 

through telemetry. The sharing o f knowledge by local residents and scientists also 

provided observations at different spatial and temporal scales that helped define whitefish 

migrations, habitat use, and behavior. In this sense, new skills and knowledge were 

gained through exchange between and within cultural groups and social divisions 

(scientists and local residents, men and women) and disciplines. This type o f knowledge 

sharing was not only beneficial to the Upper Tanana region, but can also enhance the 

ability of other arctic communities to adapt to change.

Edges or transition zones are not two-dimensional. Individuals can often play a role in 

bridging multiple dimensions among disciplines and societies. For example, a local elder 

woman may cross three different dimensions by being female, a community member, and 

an elder. Similarly an anthropologist can cross two zones by being both a social scientist 

(as contrasted to a natural scientist) and an outside researcher. The simultaneous 

interaction o f all these sources of expertise is what makes the process useful and 

informative since it increases the diversity o f experiences and knowledge shared.

In summary, the combination of local and scientific expertise regarding humpback 

whitefish in the Upper Tanana drainage increased the knowledge about their life history, 

the ecology o f the region, and the relationships among the people, the land, and whitefish. 

Local residents and biologists gained new knowledge about whitefish that they did not 

have before; new concerns emerged, and future research possibilities were enhanced 

through the formation of trust between participants. Northway residents gained more
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than just information about “their fish” through updates, presentations, and a summary 

report. Their youth gained new skills through participating in scientific research and by 

exchanging knowledge and stories with community elders. The Northway community 

also received a guide for future researchers that it can use to help ensure that future 

studies are done in a manner beneficial to all involved. As people face new challenges 

and change they depend on their skills and knowledge gained through first-hand 

experiences, passed down through generations, and learned through working with others 

The more diverse the skills and knowledge people have, the better they can respond to 

natural cycles and adjust to change.
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Appendix 1. Northwav guide to researchers
Note: This is a guide fo r  future researchers wishing to work with the people and 
community o f  Northway, Alaska. For further assistance consult the Oral History 
Association Guidelines or the Alaska Native Knowledge Network Recommendations

1) Collaborate with the Village Council:
a) Determine as a group how best to work together on projects or studies

2) Gain approval from the Northwav Village Council for the project prior to starting
a) Methods
b) Goals
c) Final Products
d) Proper forms o f reciprocity

3) Schedule regular project updates
a) Council meetings
b) Project posters
c) Community presentations
d) School presentations

4) If appropriate, create a project advisory board or council
a) Membership based on recommendations by Village Council

5) Give the Council and possible Advisory Board review o f papers or presentations 
before publication
a) Review can be a full review or summary depending on what the Council or 

Advisory Board feels is appropriate

6) If tape recording or taking pictures, allow individuals a full review of transcripts, 
tapes, pictures or videos before making them public

7) If appropriate, co-author papers and presentations with local residents, the Council, or 
members of Advisory Boards.

8) If appropriate, hire local residents as research partners/assistants
a) Determine who to hire with help and agreement from the Village Council and 

possible Advisory Boards

9) Provide a final report to the village in language that makes sense and is useful to them
a) Final Poster
b) Final community/school presentation
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Appendix 2. Interview guides used during this study

Interview Questions for Northway Residents

Developed in Cooperation With:

United States Fish and Wildlife Service 
University of Alaska Fairbanks 

Northway Village Council

Note— this is a flexible list. Not ail participants will have knowledge in ail areas, so some 

questions may not be asked of all subjects. Also new questions may arise throu2hout 

this process and will be added as the study progresses.

BIOLOGICAL

Where do you think whitefish spawn? What parts of the rivers or lakes?

How have these spawning areas changed?

When do humpback whitefish spawn?

Have humpback whitefish always spawned at this time?

From your experience do humpback whitefish spawn every year, or do they alternate every 

few years?

What do you think triggers humpback whitefish to spawn?

Do you notice a change in how whitefish “feel” at different times o f the year? If yes, where 

are the fish at this time?

Do you ever notice eggs flowing out of them at certain times of the year? If yes, where are 

the fish when this happens?

When do humpback whitefish have the largest eggs?

Where do humpback whitefish spend their winters?

Where do humpback whitefish go throughout the year? Where do they move in the rivers?

Do you know where do the juvenile humpback whitefish go? If yes, where do you think they 

go?
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How many whitefish were there when you were young? Has it changed over the years?

Do you know o f any changes in numbers of fish from long ago? Did your parents or 

grandparents ever talk about that?

What do humpback whitefish eat? What do you see in their belly when you cut them up?

Have whitefish always eaten the same thing? Is there as much food for whitefish as in the 

past?

What eats humpback whitefish?

Has there been any change in the things that eat humpback whitefish?

What else do you see inside whitefish when you cut them up?

What’s the oddest thing you have seen inside o f a whitefish?

Does weather influence whitefish in any way?

Are there things other than weather that impact whitefish?

PERSONAL

Can you tell me about your childhood memories o f fishing? Where did you go? When would 

you go? What sorts of things would you do at fish camp?

Why did you start to study or research whitefish? Why do you continue to study this species? 

When is the best time to eat and catch whitefish? When do whitefish taste the best? Is there a 

time when whitefish are no good to eat?

What is your favorite way to prepare/eat whitefish? What other sorts o f ways do you prepare 

whitefish?

What sorts o f memories or thoughts come to mind when you think about fishing?

What do you think is the most important aspect o f fishing? What has fishing taught you and 

what do you hope it teaches others?

What are your main concerns about whitefish?

How can fisheries biologists help answer your questions?

How can local residents help to answer your questions?

Any last thoughts or comments you want to relate about whitefish or fishing?



136

Interview Questions for Fisheries Biologists:

Developed in Cooperation With:

United States Fish and Wildlife Service 
University of Alaska Fairbanks 

Northway Village Council

Note— this is a flexible list. Not all participants will have knowledge in all areas, so some 

questions may not be asked of all subjects. Also new questions may arise throughout 

this process and will be added as the study progresses.

BIOLOGICAL

Can you describe the general seasonal movements of whitefish? Timing? Locations?

Where do whitefish usually spawn?

What are likely characteristics o f whitefish spawning grounds?

When do humpback whitefish spawn?

From your experience do humpback whitefish spawn every year, or do they alternate every 

few years?

What do you think triggers humpback whitefish to spawn?

What are the cues you use to determine spawning and non-spawning whitefish?

How do you determine mature versus immature whitefish?

Where do humpback whitefish over-winter?

What are some limiting factors that determine over-wintering habitats?

In your experience, what do whitefish usually feed on?

Have you ever seen anything odd or unusual in whitefish stomachs?

What predates on whitefish?

Have you noticed whitefish infected by parasites? What kind of parasites have you seen? 

Have you noticed any changes in parasite prevalence? Any ideas why there might be
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differences in parasite prevalence?

Where do juvenile whitefish rear?

W hat’s the oddest thing you have seen inside o f a whitefish?

Do biologists have any sense of thermal tolerances of whitefish (adults, juveniles, eggs)? 

What cues do you look for to determine the different species o f whitefish?

PERSONAL/BACKGROUND:

How did you get started in the fisheries discipline?

Why did you start to study or research whitefish?

Why do you continue to study this species?

Can you tell me more about your past and current research regarding whitefish?

What are your own questions regarding whitefish?

What do you feel are the major research priorities about whitefish?

How do you feel your work/research can benefit local residents/subsistence users?

How can local residents help to answer your questions?

Any last thoughts or comments you want to relate about whitefish or fishing?
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Appendix 3. Release forms for Northwav residents and fisheries biologists

Oral History Gift and Release Form for Northwav Residents

Linking Western and Traditional Wavs o f Knowing Regarding Whitefish in the Upper
Tanana Region

United States Fish and Wildlife Service 
University o f Alaska-Fairbanks 

Northway Village Council

IF YOU WISH TO HAVE THIS CONSENT FORM READ TO YOU IN YOUR NATIVE 
LANGUAGE PLEASE LET US KNOW AND WE WILL BE HAPPY TO DO SO.

Please read and explain this to me in __________Please initial_____
Please read and explain this to me in English Please initial_____

The purpose o f this study is to document Northway residents’ experiences and knowledge 
about whitefish. We would like to use tape-recorded interviews to document traditional 
subsistence and land use. We would also like to spend time with recommended elders 
and fishing families. The results o f this study will be used for a Master’s Thesis. This 
thesis will explore how traditional and Western ways o f knowing can work together.
Your taped interviews and transcripts will be preserved. This will allow future 
generations in Northway and beyond to use and leam from them.

All recordings and transcripts from tape recorded interviews will become part of the 
University o f Alaska-Fairbanks Rasmussen Library Oral History Archives. The Oral 
History Archives will preserve your recordings. They will also make them available to 
the public. Copies o f your interviews will also be sent to the US Fish and Wildlife 
Service (FWS) and Northway Village Council. A copy o f your tape and transcript will be 
sent to you.

Your participation in this two-year study is voluntary. You can stop any time without 
any penalty. As a participant you will be asked to complete three to four interviews.
Each interview will last less than two hours. The researcher will also spend ten or more 
days with you and your family at fish camp or while fishing.

The benefits of the study to you are the chance to teach younger generations about 
traditional fishing methods or to leam from elders. You will also be able to share 
knowledge with a different culture and to help find ways to share information. You may 
also leam something about whitefish from biologists. This may help you conserve 
whitefish or help you catch more of them. Risks to you might be discomfort from talking 
about the past. Interviews can also be tiring and you may need to take breaks.
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You will be given the chance to edit the transcript. This will occur before your recorded 
stories can be published or used for research. Pictures, recordings, and written transcripts 
may be used in US Fish and Wildlife Service. This can include publications, displays, 
and on the Internet where it can be downloaded. You also agree not to hold the 
University o f Alaska-Fairbanks, FWS, or Northway Council legally responsible for how 
it makes the recordings available and how it preserves them.

• The Oral History Program, FWS, and Northway Council makes recordings 
available to researchers, writers, students, and the public.

• The Library, FWS, and Northway Council may make these recording accessible. 
This may be done using local area networks, the Internet, or other electronic ways 
for access and preservation purposes.

• The Library, FWS, and Northway Council only intend to make the recordings 
available for educational and non-profit reasons. By signing this form you release 
the Library, University, FWS, and Council from responsibility when people don’t 
follow these rules.

Contact Information:
If you have any questions now please ask us. If there are ever any questions or concerns 
in the future please contact the researcher (Melissa Robinson) or her advisor (Terry 
Chapin).

Melissa Robinson: Student Researcher 
During the school year:
1:
PO Box 82798 
Fairbanks, AK 99708 
907-452-5653-home 
907-474-7568—office 
ftmar@uaf.edu

Terry Chapin—Faculty Advisor
PO Box 757000 
195 AHRB
Fairbanks, AK 99775-7000 
907-474-7922—office 
907-455-6408—home 
fffsc@uaf.edu

If you have questions regarding your rights as a research participant, please contact the 
Research Coordinator in the Office o f Research Integrity, at (907) 474-7800 (Fairbanks

During the summer from June 1-September

Tetlin NWR, PO Box 779 
Tok, AK 99780 
907-883-5312— office 
robinsonmooselax@aol.com

mailto:ftmar@uaf.edu
mailto:fffsc@uaf.edu
mailto:robinsonmooselax@aol.com
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area), or 1-866-876-7800 (outside the Fairbanks area), or by e-mail at fvirb@uaf.edu. 
Please reference IRB # 03-20.

We will do all we can to inform future users o f these conditions and stop misuse.
Nothing stops you from re-telling and re-recording any of the information you gave 
in these recording.

You have read the above and voluntarily offer the USFWS, University o f Alaska- 
Fairbanks, and Northway Council full use o f the information. This includes tape 
recordings, photos, written notes, and transcripts. Because o f the historical, social, and 
scientific value of this material you give the University of Alaska-Fairbanks Rasmussen 
Library copyrights, title, and interest to the material with the restrictions below:

Minor Assent:
W e’re trying to learn as much as we can about whitefish. In the next two years we’d like 
to talk with fishing families in Northway including yours. We’d like to hear what you 
know about where whitefish go, what they taste like, and what’s the best way to eat them. 
To do this we would like to interview you and your family. We’d also like to spend time 
with you at fish camp and while fishing. You’re stories and memories will be tape 
recorded. Those tapes will be saved so others can listen to what you have said. Other 
people’s stories about whitefish will also be taped and saved. You’ll be able to listen to 
those tapes and hear your elder’s stories about whitefish.

Your help in talking to us is part of a university student’s project. We might talk to you 
and record your stories three or four times. W e’ll talk for about an hour each time. 
Remember, talking with us is totally voluntary. You can stop at any time. If you 
understand this please sign below. Your parent’s or guardian’s signatures are also needed 
below.

(Interviewee’s printed name)

(Interviewee signature) (Date)

(If under 18 signature o f parent or guardian) (Date)

(Interviewee’s printed mailing address) (Phone)

(Interviewer’s printed name)

mailto:fvirb@uaf.edu


(Interviewer’s signature) (Date)

(Collection Manager’s printed name & signature) (Date)

(Translator’s printed name & signature) (Date)
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Oral History Gift and Release Form for Fisheries Biologists

Linking Western and Traditional Wavs o f Knowing Regarding Whitefish in the Upper
Tanana Region

United States Fish and Wildlife Service 
University o f Alaska-Fairbanks 

Northway Village Council

The purpose o f this study is to document both Northway residents’ and fisheries 
biologist’s experiences and knowledge about whitefish. We would like to use tape- 
recorded interviews to document this knowledge. The results of this study will be used 
for a Master’s Thesis. This thesis will explore how traditional and Western ways of 
knowing can work together. Your taped interviews and transcripts will be preserved.

All recordings and transcripts from tape recorded interviews will become part o f the 
University o f Alaska-Fairbanks Rasmussen Library Oral History Archives. The Oral 
History Archives will preserve your recordings. They will also make them available to 
the public. Copies o f your interviews will also be sent to the US Fish and Wildlife 
Service (FWS) and Northway Village Council. A copy o f your tape and transcript will be 
sent to you.

Your participation in this two-year study is voluntary. You can stop any time without 
any penalty. As a participant you will be asked to complete one to two interviews. Each 
interview will last less than two hours.

The benefits o f the study to you are the chance to teach younger generations about 
fisheries biology. You will also be able to share knowledge with a different culture and 
to help find ways to share information. You may also learn something about whitefish 
from local residents. Risks to you might be discomfort from talking about past studies. 
Interviews can also be tiring and you may need to take breaks.

You will be given the chance to edit the transcript. This will occur before your recorded 
stories can be published or used for research. Pictures, recordings, and written transcripts 
may be used by the US Fish and Wildlife Service. This can include publications, 
displays, and on the Internet where it can be downloaded. You also agree not to hold the 
University o f Alaska-Fairbanks, FWS, or Northway Council legally responsible for how 
it makes the recordings available and how it preserves them.

• The Oral History Program, FWS, and Northway Council makes recordings 
available to researchers, writers, students, and the public.



143

• The Library, FWS, and Northway Council may make these recording accessible. 
This may be done using local area networks, the Internet, or other electronic ways 
for access and preservation purposes.

• The Library, FWS, and Northway Council only intend to make the recordings 
available for educational and non-profit reasons. By signing this form you release 
the Library, University, FWS, and Council from responsibility when people don’t 
follow these rules.

Contact Information:
If you have any questions now please ask us. If there are ever any questions or concerns 
in the future please contact the researcher (Melissa Robinson) or her advisor (Terry 
Chapin).

Melissa Robinson: Student Researcher
During the school year:
1:
PO Box 82798 
Fairbanks, AK 99708 
907-452-5653-home 
907-474-7568—office 
ftmar@uaf.edu

Terry Chapin—Faculty Advisor
PO Box 757000 
195 AHRB
Fairbanks, AK 99775-7000 
907-474-7922— office 
907-455-6408—home 
fffsc@uaf.edu

If you have questions regarding your rights as a research participant, please contact the 
Research Coordinator in the Office of Research Integrity, at (907) 474-7800 (Fairbanks 
area), or 1-866-876-7800 (outside the Fairbanks area), or by e-mail at fvirb@uaf.edu. 
Please reference IRB # 03-20.

During the summer from June 1-September

Tetlin NWR, PO Box 779 
Tok, AK 99780 
907-883-5312— office 
robinsonmooselax@aol.com

We will do all we can to inform future users of these conditions and stop misuse. 
Nothing stops you from re-telling and re-recording any of the information you gave 
in these recording.

mailto:ftmar@uaf.edu
mailto:fffsc@uaf.edu
mailto:fvirb@uaf.edu
mailto:robinsonmooselax@aol.com
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You have read the above and voluntarily offer the USFWS, University of Alaska- 
Fairbanks, and Northway Council full use of the information. This includes tape 
recordings, photos, written notes, and transcripts. Because of the historical, social, and 
scientific value o f this material you give the University of Alaska-Fairbanks Rasmussen 
Library copyrights, title, and interest to the material with the restrictions below:

(Interviewee’s printed name & signature)

(Interviewee’s printed mailing address) (Phone)

(Interviewer’s printed name)

(Interviewer’s signature) (Date)

(Collection Manager’s signature) (Date)
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Appendix 4. Upper Tanana Athabascan terms provided by Northwav residents 
during interviews in 2003 and 2004 and their English translation.

Table A.I. Upper Tanana Athabascan (Northway dialect) and English place names. 

Both the names and translations were provided by Roy and Avis Sam during an 

interview, July 2004. Gary Holton o f  the Alaska Native Language Center assisted with 

spellings.

English Upper Tanana Athabascan 
(Northwav dialect)

English Translation

Fish Lake Creek Te-ting Niign
Moose Creek Tsa-la Niign Clear water
Chisana River Ttheetsaan’ Niign Copper River
Nebesna River Nabia Niign Shiny River
Fish Lake (described as large 
lake between Northway and 
Mark Creek)

Tanihson’

Big Scottie Creek Ts’oo Got Niign or Ts’oo got 
choo

Choo=big

Little Scottie Creek Ts’oo Got gaay Gaay=little, small
Tetlin River Te taan Ndiig Running water
Mentasta Manhdeesniign
Eagle Tthit’oheedlay
Dawson City CheTudaltaan Moose hide, moose skin
Minto Manh Tah Among the lakes

Table A.2. Upper Tanana Athabascan (Northway dialect) and English common terms. 

These were provided by Roy and Avis Sam and Darlene Northway during interviews, July 

2004. Gary Holton o f  the Alaska Native Language Center assisted with the spellings.

English Upper Tanana Athabascan (Northwav 
dialect)

Water Tu
Lake Manh
Creek Niign
River Te-tuu or Te-tuu niign
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Table A.3. Upper Tanana Athabascan (Northway dialect) and English animal, bird,

insect, and plant terms. These were provided by Roy and Avis Sam and Darlene 

Northway provided these during interviews, July 2004. Gary Holton o f  the Alaska Native

Language Center assisted with their spellings.

English Upper Tanana Athabascan (Northwav 
dialect)

W olf Tiikaan
Seagull Mohk’c^y
Gray Jay (Camp Robber) Jo
Rabbit Gah
Beaver Tsa’
Winged insect—similar to a moth that 
hovers around water (“water butterfly”)

Tunahlil

Butterfly Nahlil
Weed or grass species in lakes Ta-clom

Table A.4. Upper Tanana Athabascan (Northway dialect) terms and the associated 

English translation, fo r  various methods o f  fish harvest, processing and preparation. 

These were provided by a variety o f  local residents during interviews in 2003 and 2004.

Gary Holton o f  the Alaska Native Language Center assisted with their spellings.

English Upper Tanana Athabascan (Northwav 
dialect)

Whitefish cut to dry for human 
consumption—backbone is left on

Ba

Whitefish cut to dry for mostly dog use— 
bones are taken out

Tsalkeey

Fermented fish (for all species) Dzenaxl
Fried whitefish stomach Ch’itsaan’
Dip net Uh
Gill net Tehmiil
Fish trap (cylindrical, usually made from 
willow)

Ta’on

Fish knife (used to cut fish, similar to ulu) Beetsaal
Fish Frame or drying rack Deetsaal
“Go check [dip] net” Uh da heey
“Put back the net” Uh tenat??
“Put that fish net back in” Tehmiil tenat??


