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Abstract
Alaska Natives of northwest Alaska are highly dependent on barren-ground caribou (Rangifer
tarandus) for meeting their nutritional and cultural needs. The Alaska Native village of Noatak
borders the Noatak National Preserve (NNP), an area historically and presently used by Ifiupiaq
for subsistence caribou hunting and other traditional activities. Interactions between local and
non-local caribou hunters were analyzed through the lens of common pool resource theory,
which | linked to traditional Ihupiag management of access and use of resources. This study
examined changes in caribou migration and its effect on local caribou hunting success, which
have been perceived to be the result of the interaction with non-local hunters and commercial
aircraft operators transporting non-locals. Past research, decades old at this point, was
undertaken prior to some regulations in place today, such as zoned use areas. To understand
the implications of these changes, | documented the perceptions of local hunters by drawing on
their traditional ecological knowledge (TEK), using a mixed methods approach to capture
information on caribou ecology and human-caribou interactions. Mixed methods included a
survey of active hunters, semi-structured participatory mapping interviews with local caribou
experts of Noatak, key informant interviews, and participatory observation. Local hunters
reported that caribou migration has changed, and there has been a decrease in the population
of the region’s caribou herd, the Western Arctic Herd (WAH). Hunters also reported that
caribou hunting has changed substantially in the last five years, with fewer caribou harvested and
hunters adapting to accommodate caribou migration shifts. Local hunters ranked aircraft and
non-locals hunters as having the greatest negative impact to caribou migration and local

hunting, followed by predation, climate change and habitat change. Noatak hunters perceived



that their harvest of caribou is most impacted by non-local activity in the Noatak region. As
well, local hunters reported that aircraft are a greater disturbance than on-the-ground non-
local hunters. Participatory mapping revealed that use-areas are shared by local and non-local
users along the Noatak River corridor, including both inside and outside zoned use areas.
Suggestions by respondents for improved caribou management and conflicts with non-locals
ranged from reducing non-local activity, working together with non-locals and aircraft
operators, improving economic development for Noatak, and teaching youth of the village
traditional hunting practices. Findings of this research demonstrate that local hunters have a
rich, localized knowledge of human-caribou systems, which can contribute further to
understanding of caribou-human interactions and in turn help to inform wildlife management

decision-making.
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Chapter 1: Introduction

1.1 Background and objectives

Caribou are an important subsistence resource for residents of Noatak, an off-road rural
community in northwestern Alaska (Figure 1.1), where residents continue to depend on barren-
ground caribou (Rangifer tarandus) for economic, nutritional, and cultural needs (Foote &
Williamson, 1966; Mikow, Braem, & Kostick, 2014; Norris, 2002; Uhl & Uhl, 1979). Noatak
caribou hunting and Noatak interactions with non-local hunting activities provided a case study
to examine the links between caribou behavior and migration, user group interactions, and
changes to subsistence caribou hunting. Contextual insight into the Noatak human-caribou

system includes both ecological and social dimensions.

Noatak

o7
5
.
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-

A J‘:~M_‘“;\*“ ”“M -

Figure 1.1 Location of Noatak, Alaska.

There are three components to the Noatak social-ecological system interrelated in my
research, Noatak hunters, other users of caribou, and caribou (Figure 1.2). The first element,

Noatak hunters, is closely linked to caribou for subsistence uses. Caribou are also used by other



users, both for hunting and recreational purposes. Herein | refer to a “subsistence hunter” or
“local hunter” as a caribou harvester from Noatak. A “non-local user” is any person or group of
people who were hunting or camping in the Noatak National Preserve (NNP), but did not reside
in Noatak. My research used general terms to designate local and non-local hunters,
recognizing that Noatak hunters themselves refer to non-locals hunters primarily as “sports-
hunters”. “Transporters’” refers to aircraft operators who drop off/pick-up non-local hunter

clients.

The three elements, Noatak hunters, other users of caribou, and caribou, are explored
through the conceptual framework of common-pool resource theory (Ostrom, 1990; Schlager &
Ostrom, 1992), with the study of human-caribou system dynamics informed by Traditional
Ecological Knowledge (TEK) (Berkes, 2012; Fienup-Riordan, 1999; Huntington, 2000).
Institutional arrangements for the management of caribou in Alaska, including legislation which

governs access that shapes the interaction of these three components are discussed.

Noatak Hunters

TEK

Other Users 4 . Caribou

»

Figure 1.2 Three elements to the Noatak Social-Ecological System.



Wildlife management involving multiple groups using a finite resource is potentially
problematic. Local people’s use of caribou is based on legislation and historical context. Non-
locals also have some historical base in the region, although predominantly beginning at the
20™ century (Anderson, Anderson, Bane, Nelson, & Towarak, 1998; Uhl & Uhl, 1979) including
access and use of caribou through legislation. How groups interact will impact management
decision-making in the areas of access and use and can potentially affect the sustainability of
the resource. Knowing how multiple users perceive interaction with one another over resource
use can potentially provide resource managers with insights to address conflicts between users

and sustain the resource.

1.2 Rationale for study

For decades, Noatak hunters have expressed concerns that human activity is affecting
caribou migration, which is impacting their subsistence hunting of caribou (Georgette & Loon,
1988; Jacobsen, 2008). My research was motivated by the need to document user conflicts in
the region and understand the extent to which TEK could enhance knowledge of the system
and contribute to caribou management. This study was part of a greater NPS study that

included:

1. Traditional knowledge of caribou and user interactions between local and non-local
hunters in the Noatak National Preserve (This study),
2. Perceptions of non-local hunters in the NNP and commercial activity in the NNP,

3. Study of acoustics in the NNP during peak hunting,



4. Assessment of caribou migratory movements based on GPS collars in the NNP.

1.3 Organization of thesis and research questions

This thesis is organized around two major topics areas: 1) caribou migration, changes to
caribou migration, and perceived effects of changes on subsistence hunting, and 2) the
interactions of local and non-local hunters and perceived impacts of non-local activities on
subsistence hunting. Following these topic areas, the thesis is guided by two overarching

research questions. They are:

Question 1: How do Noatak hunters perceive changes to caribou migration and behavior and
how have those changes affected their hunting?

Question 2: How do Noatak hunters perceive and experience interactions with other user
groups?

This chapter includes a general introduction, problem statement for the research, and
presentation of research questions. Chapter 2 provides the theoretical orientation of the
study, including a summarization of relevant theory and the conceptual framework. Chapter 3
presents the methods used for the research. Chapter 4 is an overview of the study area,
background on the Western Arctic Herd (WAH), and management history and current co-
management structure for the WAH. Chapters 5 and 6 reports results, organized to address
each of the two research questions. Chapter 7 provides discussion and Chapter 8 presents

guestions for caribou management and provides a concluding statement.



Chapter 2: Theoretical Orientation

2.1 Common pool resource theory and its link to traditional Inupiaqg society

Common-pool resources (CPRs — also referred to as common property resources) are
shared resources, defined as having a high cost of exclusion and being subject to subtractability
(Bromley, 1992; Ostrom, 1990). High cost of exclusion refers to the fact that CPRs can be
challenging (financially, institutionally, and/or socially), but not impossible to excluded users
from that resource (Ostrom, 2009). Subtractability is a condition in which a unit of the resource
used by one individual is no longer available to another user due to the limitation of the
resource. CPRs can also be subject to congestion of use. CRPs can be managed through a
variety of institutional arrangements, formal and informal rules that govern human behavior
use of the resource and interaction among resource users (Kofinas, 2009; Schlager & Ostrom,
1992; Young, 2002). Institutional arrangements for management of CPRs are a key determinant
in whether use is sustainable or unsustainable. Institutional arrangements can also be a
contributing factor in users’ livelihoods, well-being, and cultural survival (Kofinas, 2009).
Management of CPRs is critical in the Arctic context where there is a history of indigenous
resource use and land occupancy, colonialism, and contested claims over resource uses
(Osherenko & Young, 1989; Spaeder, 2005). In my research, migratory caribou are considered a
CPR, which has undergone unique management changes in use and access through the

development of complex and sometimes conflicting land management regimes in Alaska.

Research by Ostrom (1990) and others identified eight attributes of successful CPR

management systems. These attributes pertain to the Noatak case study by pointing at
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potential problems areas when a diverse group of users interact, such as local and non-local
caribou hunters, and highlighting how traditional resource management by Inupiat contrast
with current management systems. Ostrom’s attributes align with traditional Noatak hunter’s
use of caribou in that traditional commons use required territorial boundaries, appropriate
rules of conduct, and sanctions, to manage the access and use of the resource. Current
subsistence hunters must now navigate their use of the commons, such as caribou hunting
through state and federal regulations, and interaction with multiple stakeholders (not just
traditional users) who have a say in resource policy making. This situation does not align with

traditional arrangements, thus potentially creating areas of conflict and value clashes.

Table 2.1 Attributes of successful common-pool resources

1. Clearly defined boundaries - of the individuals and the CPR

2. Congruence between users and resource conditions— appropriate rules of
conduct for specific attributes of resource

3. Collective choice arrangements — those who use resource have some say in
operational rules

4. Monitoring — monitors are accountable to users

5. Sanctions — sanctions are in place for those who break rules of use

6. Conflict-resolution mechanisms — low-cost avenue for conflict resolution
between users and officials

7. Minimal recognition of rights to organize — rights of users to use their own
institutions are not challenged by external government authorities

8. Nested institutions — multiple layers within communities of users

Note: adapted from Ostrom 1990, p. 90. Those in bold are especially relevant to the Noatak
case study.

A historical perspective on traditional institutional arrangements for management of
CPRs, in this case caribou, provides additional and important context for local perceptions of

user conflicts in the Noatak area. Erlich and Magdanz (1994) drew parallels between CPR
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theory and Ifupiag historical management of resource access and use. Understanding linkages
between social rules and values, and arrangements for common-pool resource management
both past and present, illuminates the relevance and complexity of traditional knowledge of
Noatak caribou hunters and user group conflicts addressed in this study. Importantin the
dynamics of this system are traditional |Aupiat views of the commons in which there is local

control of both access and resource users (Erlich & Magdanz, 1994).

Burch (1998) argued that historical Ifiupiaq societies had “dominion over separate
territories” (Burch, 1998, p. 8), and operated under locally designed rules of resource access
and use. Burch (1998, 2006) and Ray (1967) discussed the role of distinct nations or societies in
northwest Alaska, which controlled resource use in their respective territories. Hunting, fishing,
and gathering practices existed in clearly defined territories, with rights to resource use based
on territorial use. Decision-making occurred through councils with access and use of the
resource controlled by collective arrangements (Ray, 1967). As Ray states, “the influence of
their [IRupiaq] government extended over a definitely bounded territory within which the
inhabitants were directed by a system of rules and laws” (p. 373). The main method used by
traditional IRupaiq was control of access and use of resources, such as caribou harvest areas or
specific rivers for fishing (Burch, 1998; Ray, 1967). Community ties, kinship, and distinct yet
adaptable societies within |fupiaq tradition controlled resource uses through decision-making,
including war (Burch, 2006). An ‘outsider’ to a region was not allowed to simply come in a use
at will. Sanctions could include having action taken against them, often in the form of

punishment or even death (Burch, 2006).



The theory of common-pool resource management, as applied to traditional IAupiag
society (Erlich & Magdanz, 1994), shows how scales of ownership over the resource, exclusion
of potential users of the resource, and structured use of the resource depended on who
benefited (Burch, 1998). This arrangement meant that in times of resource surplus, control of
resources by IAupiaq was adaptive, with higher degrees of sharing and trade, and allowable use
of the resource by other groups between distinct Ifiupiaq societies (Ray 1967). Governance of
common pool resources, therefore, rested among the Ifiupiaq (Erlich & Magdanz, 1994), with
use rights and appropriate resource use determined as understood by local people {Schlager &
Ostrom, 1992). Communal regimes functioned within IRupiaq traditional hunting and gathering,

dependent upon mutual values based in community needs of successful harvest.

Historic institutional arrangements for governance of resource use were not an open-
access free-for-all, but a system based on traditional knowledge of the human-caribou system
and local control in governance. These arrangements of governance by the Ifupiat today
remain as elements of a worldview structured by culture and values. Including a sense of
homeland and ownership over place by Noatak residents, these values underpin Ifupiat

traditional ecological knowledge, and are the backdrop for the research of this project.

2.2 Traditional ecological knowledge

My research builds on and adds to the expansive and growing body of research on TEK
and more specifically, TEK of caribou. Incorporating TEK in wildlife management has received
much attention in academic literature and continues to be a facet of research (Eicken, 2010;

Ferguson & Messier, 1997; Huntington, 2000; Huntington, 2011; Kofinas, 2005; Moller, Berkes,



Lyver, P. O. B., & Kislalioglu, 2004; Norbert, 2007; Padilla & Kofinas, 2014; Polfus, Heinemeyer &
Hebblewhite, 2014). Berkes (2012) defined TEK as, “a cumulative body of knowledge, practice,
and belief, evolving by adaptive processes and handed down through generations by cultural
transmission, about the relationship of living beings with one another and their environment”
(p. 7). Authors have identified TEK as an empirical basis for observation, “reflect[ing] an
understanding of the natural world based on a massive set of scientific experiments continuing
over generations” where “[people] have literally staked their lives on [TEKs] accuracy and

repeatability” (Quakenbush & Huntington, 2010, p. 5).

It has been argued that TEK provides numerous kinds of utility and can play many roles
in the cultural systems of Indigenous peoples (Brody, 1981; Watson & Huntington, 2008). For
example, TEK has helped to assess and evaluate the dynamics of changes in social-ecological
systems (Berkes, 2012; Folke, 2004; Huntington, 2011; Kofinas et al., 2010). Cases show how
integrating TEK with western science in decision-making has been valuable (Moller et al., 2004;
Wilson, Raakjeer & Degnbol, 2006). Gilchrist and Mallory (2007) refer to TEK as “reliable data,
including information collected independently from western science [can] help more informed
wildlife management decisions” (p. rl). Literature on TEK, however, has pointed out that TEK,
like all systems of knowledge, including western science, is limited, and the perspectives of
resource users can provide information and understandings not found in scientific research

(Huntington, 2000; Huntington, 2011; Russell, Kofinas & Griffith, 2000).

Research on TEK and its use into resource management systems, however, finds

divergence in the literature. Authors have been critical of TEK’s ‘integration’ with western



science, due to differing relationships of power with conflicting world views and authoritative
state-dominated management institutions (Nadasdy, 1999). And still other authors have
framed TEK, not as a “as a translatable knowledge about things”, {(Watson & Huntington, 2008,
p. 257) but as inseparable from its relationship to spiritual and ethical guidelines (Alaska Native
Science Commission, 2014; Fienup-Riordan, 1999; Watson & Huntington, 2008), with the
integration of cultural values, belief systems, and social relations inseparable in TEK’s function
within a social realm (Fienup-Riordan, 1999). Other scholars of TEK have emphasized its cultural
value and traditional content, inter-generational transfer of knowledge (largely by oral means)
(Cruikshank, 1981; Cruikshank, 1998), and its modern development through emerging forms of

communications and analysis with different media and technologies (Bonny & Berkes, 2008).

Proponents of TEK have also argued that false dichotomies exist between ‘science’ and
traditional knowledge (Kawagley, Norris-Tull & Norris-Tull, 1998), asserting that “scientific and
indigenous categories are not mutually exclusive” (Kassam, 2009, p. 182). By this definition, TEK
can stand on its own, and also works to enhance western science understandings of social-
ecological processes and adds a complementary informational flow between western science
and traditional knowledge (Berkes, 2009b; Kofinas et al., 2001). Previous studies (Berkes, 2007;
Kendrick, 2003; Kofinas, Aklavik Village, Village of Old Crow & McPherson, 2002; Kofinas et al.,
2001; Parlee, Manseau & Lutsel K’E Dene First Nation, 2005) show how multiple information
sources contribute to caribou management and continued engagement with communities can

provide increased ability in dealing with resource uncertainty.
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Documenting caribou ecology and evaluating human and environmental impacts, such
as climate change, have received attention due to their focus on change to both caribou
migration and hunter behavior (Jacobsen, 2011; Katz, 2010). Other studies have illustrated the
importance of monitoring caribou health by using hunter knowledge to evaluate caribou body
condition (Kofinas et al., 2001; Lyver, P.O.B. & Lutsél K'é Dene First Nation, 2005; Moller et al.,
2004), and information about caribou health, population dynamics (Moller et al., 2004) and
migration (Parlee & Manseau, 2005). Research on caribou habitat selection has also produced
the “first [study] to quantitatively compare TEK-based habitat models” (Polfus et al., 2014, p. 6)
with resource selection functions. Geographic Information Systems (GIS) is also being used to
document and present data on caribou habitat use that produces results able to better
integrate with management (Schramm, Krogman, Hudson & Freeman, 2002). TEK on caribou
often occurs within a wildlife management context where resource users and wildlife managers
must contend with both science and traditional knowledge, for the use of caribou by
subsistence hunters. Findings from caribou TEK research illustrated the importance of the local
perspective in contributing unique and diverse information to science and management.
Research has evaluated caribou TEK both as a limitation to resource management due to its
context-specific nature (Padilla & Kofinas, 2014) and as a means to maximize available “spatial

and temporal scope” of caribou historical studies (Ferguson & Messier, 1997, p. 17).

In summary, CPR theory and TEK complement and intersect with each other through
this study, with institutional arrangements for caribou management and people’s knowledge of
the resource both shaping the interaction of users with caribou and with among people. As

demonstrated in the findings below, a greater understanding of institutional arrangements and
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a local user group’s knowledge system of the resource help to decipher dynamics of the social-

ecological system and thus, giving insight into the nature of resource management conflicts.
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Chapter 3: Study Area
3.1 Noatak, Alaska

The case study for this research is Noatak’s subsistence hunting of caribou and Noatak’s
hunters’ experiences interacting with non-local hunting activity in the NNP. People of Noatak
have a long history of land use, land occupancy, and caribou hunting in northwestern Alaska,
and continue primarily to harvest caribou (Burch, 1998, 2012; Foote & Williamson, 1966; Norris,
2002; Uhl & Uhl, 1979). Scant archeological evidence supports people living along the Noatak
River since the fifteenth century (Burch, 1998). Pre-colonization settlements (prior to
approximately 1900) included year-round settlements and seasonal camps situated in proximity
of the migration patterns of game (Foote & Williamson, 1966; Uhl & Uhl, 1979). Today most
Noatak residents are descendants from three groups which occupied different sections of the
Noatak River, the Napaaqgtugmiut, the Nuataagmiut, and the Nunamuit, with groups converging
seasonally for gatherings (Burch, 1998; Uhl & Uhl, 1979).

Noatak was established as a permanent settlement in 1908 by missionaries of the
Friends Church. The settlement of Native people in Alaska into both religiously, governmentally,
and economically ‘productive’ communities was largely the result of government policies (Uhl &
Uhl, 1979). Settlement into villages was mostly achieved by the late 1930s, with some
exceptions after WWII (Norris, 2002; Burch, 1998). The Native Village of Noatak (NVN)
organization was established in 1939 under the Indian Reorganization Act (IRA) and was
merged under the Alaska Native Claims Settlement Act (ANCSA) with the NANA Regional
Corporation in 1972 (State of Alaska, 2015). Populations of Ifiupiaq pre- and post-settlement

have ranged from 945 in 1850 to 290 in 1978, with the most-recent census of 2010, recording
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the population of Noatak at 514 with 94.7% of residents being Ifupiat Eskimo (U.S. Census
Bureau, 2010).

In the 215t century, Noatak and many other Alaska Native communities continue to rely
on “subsistence hunting, fishing, and gathering for nutrition and to support their customary and
traditional ways of life” (Magdanz, Braem, Robbins & Koster, 2010, p. 2). The economy of
Noatak is best described as a mixed subsistence-cash economy (Foote & Williamson, 1966;
Wolfe & Walker, 1987). Economic activities are predominantly based around traditional
subsistence hunting and gathering, with employment centered around tribal administration, a
local store, the school, and including about 25 full- and part-time residents working at Red Dog
Mine, a near-by zinc-lead mine (NANA Regional Corporation Inc., 2015; State of Alaska, 2015).
Air transportation is the main source of shipping goods to Noatak, replacing river barge
transport in 1979 (H.W., personal communication, March 13, 2015), making access to supplies
and fuel expensive. For example, in the year 2015, gas prices in Noatak were S 9.99/gallon (E.F.,
personal communication, April 24, 2015) as compared to the U.S. national average in 2015 of

$2.74 (U.S. Energy Information Administration, 2015).

Although there are fluctuations of use based on harvest of caribou, 79-95% of Noatak
households used caribou through direct harvest or sharing between the years 2010-2011 and
2011-2012, respectively (Braem & Kostick, 2014; Mikow et al., 2014). For example, in 2007, 76%
of surveyed households in Noatak had an estimated total harvest of wild foods at 144,899
edible pounds with a mean household estimate of 1,610 pounds (Magdanz et al., 2010).
Residents reported caribou as the species that provided the most in edible poundage, with an

estimated harvest of 60,061 |b., 32% of total harvest (Magdanz et al., 2010). Residents of
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Noatak, while living inland, also retain a close link to sea mammals, indicating that, “Noatak is
eclectic in the sense that we hunt beluga, seal, geese, fish, and caribou” {interview respondent
#61), a community characteristic also supported by comprehensive survey results provided by
the Alaska Department of Fish and Game (ADF&G; Magdanz et al., 2010; Mikow et al., 2014).
Noatak residents primarily hunt caribou of the Western Arctic Herd (WAH) in the fall
and winter seasons, with some harvesting of the smaller Teshepuk Herd (TH). Fall travel by
Noatak hunters is restricted mainly to the river and most local caribou harvesters employ a
hunting strategy of waiting in boats and key locations on the migration route for caribou to
cross the Noatak River. A few local hunters hike into the surrounding hills to hunt caribou and
‘pack’ the game back to the river. Winter hunting generally occurs north and north-west of the

village, typically in the Kivalina Flats with use of snowmobiles for access.

3.2 The Western Arctic Herd

The WAH is located in northwestern Alaska (Figure 3.1). It is Alaska’s largest caribou
herd, migrating over five National Parks Units (Joly, 2012) over an area of 157, 000 square miles
(Western Arctic Caribou Working Group, 2011). Adjacent to the WAH are the TH and Central

Arctic herd.
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Alaska Caribou Herds

Herd Name Herd Size (2011*)
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Figure 3.1 Caribou herds of Alaska. Source: www.adfg.alaska.gov

The WAH follows a northward migration in the spring (typically between April 1-June

15), and a southward migration in the fall (typically between September 1-November 30) (Joly,

2012) (Figure 3.2). Calving occurs in the spring in the Utukok Hills, with summer ranges

occupying the Wulik Peaks and Lisburne Hills (Joly, 2012). Summer range movements are

eastward across the Brooks Range, with fall caribou becoming the most dispersed than any

other time of the year as they migrate southward (Dau, 2011). Winter ranges have included a

wide expanse of land including the Seward Pe

and areas of the North Slope (Joly, 2012).In a

ninsula, the Nulato Hills, the upper Koyukuk River,

ddition, peripheral range included those collared
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caribou that have been detected to have migrated farther than typical areas, expanding into

other regions (Dau, 2011).

Figure 32 Range of the Western Arctic Caribou Herd.
Source: www. adfg.alaska.gov

The TH, although less frequently harvested by Noatak hunters than the WAH, has its
range sandwiched between the WAH and the Central Arctic Herd with some overlap with the
WAH. TH caribou have been detected over-wintering in WAH range, with some collared TH
caribou having joined breeding groups of the WAH (Person et al., 2007). Radio-collar data have
shown that caribou of near-by herds, or over-lapping ranges will sometimes occupy a
neighboring range, but these cases are generally considered anomalous with the vast majority

of caribou retaining fidelity to calving grounds (Valkenburg, 2011). In addition, WAH caribou
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have also been joined by domestic reindeer due to the expansive nature of herd ranges, both
wild and domestic (Mager, Colson, & Hundertmark, 2013).

Since the early 1970s, biologists have documented increases and decreases in the
population of the WAH (Figure 3.3). The herd was estimated at a low in 1976 of 75, 000
animals, which was contrasted with a steady growth and peak of 490,000 animals in 2009 (Dau,
2011). The WAH has since declined to 235,000, according to the most recent July 2013 census
(ADF&G, 2014). As illustrated in Figure 3.3, the accuracy of low population levels in the mid-
1970s was a source of disagreement and conflict between Alaska rural residents and agency
biologists, as many local residents dismissed the accuracy of census counts by agencies (Klein,

Moorehead & Braund, 1999; Kruse, Klein, Braund, Moorehead & Simeone, 1998).

Western Arctic caribou population estimates
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Figure 3.3 Western Arctic caribou population estimates. Source: Dau, 2014

The recent population decline has been attributed to reduced calf production, calf
survival, range condition, parasites and disease, and harvest, among other reasons (Dau, 2011).
About 14, 000 caribou from the WAH were harvested in 2013-2014, and roughly 10, 100
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harvests from Unit 23 by resident hunters (Dau, 2014). Non-local or nonresident hunters

typically harvest about 500-800 caribou from Unit 23 (Dau, 2014).

3.3 Caribou co-management

Co-management is the sharing of power in decision making on a resource between
users and managers (Pinkerton, 2011) and can take many forms (Berkes, 2009a). Caribou co-
management in northwest Alaska was largely initiated by the crash in population of the WAH in
the late 1970s, which prompted area biologists and managers to heavily restrict local harvest of
caribou (Klein et al., 1999; Kruse et al., 1998; Usher, 1995). Many Alaska Native hunters of the
WAH range disagreed with the accuracy of the population census of 75, 000 caribou, which
resulted in subsequent years of distrust and disagreement between caribou users and agency
managers of the WAH (Kruse et al., 1998). Development of a cooperative management group
for the WAH began in the late 1990’s, following exploratory state-wide workshops on wildlife
and harvest co-management (J. Kruse, personal communication, November 5, 2013). These
were further motivated by an apparent and growing rifts between Alaska Native and non-native
users, and state and federal agencies (J. Trent, personal communication, December 2, 2013). In
1996 a conference was held called, Understanding Harvest Assessment in the North, which
initiated proceedings of a co-management framework for caribou in Northwestern Alaska
(Trent, Kruse & Leask, 1996). As a result the Western Arctic Caribou Herd Working Groups
(WACHWG) was formed, which created a formal cooperative multi-stakeholder body of user
groups to review and provide advice on caribou management policy for the herd. The initial

Caribou Cooperative Management Plan was written in 2003, and revised in 2011 (Western
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Arctic Caribou Working Group, 2011). The WACHWG is comprised of a 20-seat members board,
including subsistence hunters, conservationists, an aircraft transporter representative, hunting
guide’s representatives, and a member of the Reindeer Herders Association, and meets
annually. Agency staff sit as observers and not as formal committee members. As a part of the
arrangement, a Technical Committee of biologists and managers also meet to advise on
technical issues related to herd management.

The WAH Cooperative Management Plan contains a purpose statement, which supports,
“working together to ensure the long-term conservation of the Western Arctic caribou herd...
[and] to maintain the traditional and other uses for the benefit of all people now and in the
future” (Western Arctic Caribou Working Group, 2011, p. 1). Two principles to the plan are
relevant to my research; 1) “Recogniz[ing] the centuries-old customs, traditions, and spiritual
needs that have developed in communities within the range of the herd”, and 2) “Bas[ing]
management decisions for the herd on scientific knowledge, traditional ecological knowledge of
Alaska Native users, and knowledge of all users” (Western Arctic Caribou Working Group, 2011,
p. 3). Documenting TEK and understanding its legitimacy as a way of knowing, aligns with the

purposes as outlined in the management plan for the WAH.

3.4. Relevant legislation and access regulations

Relevant to my research is the legislation and definition of subsistence in Alaska. The
discovery of oil at Prudhoe Bay in 1968 precipitated finalizing the question of Alaska Native land
claims. The Alaska Native Claims Settlement Act (ANCSA), passed by the US Congress in 1971,

extinguished all aboriginal title and claim to land and resources (including hunting and fishing
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rights) and granted Natives 44 million acres, one billion dollars in compensation, and the
establishment of 12 regional Native corporations, with the main intent of “provid[ing] a vehicle
with which Alaska Natives could determine their own path into the corporate economy”
(Catton, 1997, p. 81). In 1978, the State of Alaska enacted its first subsistence law, which stated
that subsistence uses were to be given preference over other consumptive uses, such as
commercial or sport, but did not define who subsistence users were (Norris, 2002). The Alaska
National Interest Lands Conservation Act (ANILCA), passed by Congress in 1980, established
federal land holdings and included recognition of subsistence for ‘rural’ users. The provision of
ANILCA was a compromise with Alaska Natives, since a preference based on ethnicity would not
have been carried out by the State of Alaska (Catton, 1997). After the passage of ANILCA, the
State of Alaska also adopted rural subsistence preference, which was upheld until 1989. In that
year and as a consequence of court rulings questioning Alaska state constitutionality of the
rural preference, the Alaska Supreme Court struck down the state subsistence law as
unconstitutional and thus, the State of Alaska went out of compliance with federal subsistence
legislation (Norris, 2002). This outcome was due in large part to pressures and anti-subsistence
coalitions formed largely by urban sports hunting and fishing interests, and legally in the court
case of McDowell v. State of Alaska (Norris, 2002). While the State of Alaska was no longer in
compliance to federal subsistence rural preference, it retained preference for subsistence uses
without regard to their geographic residence in Alaska, and therefore ruled that a// Alaskan
residents could qualify as subsistence users {Norris, 2002).

As a result of legislation, dual management in Alaska means that state and federal

regulations define subsistence users differently. The dual management system of the State of
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Alaska and the federal government now authorize multiple users with state regulations
applying to state lands and federal applying to federal lands. Both systems have slightly
differing definitions of subsistence, but generally subsistence is defined as, ‘customary and
traditional’ use of resources, which exclude commercial or sport use (Fall, 1990). Additionally,
Alaska remains a destination for non-resident hunters seeking wilderness and hunting
opportunities. Some federal park and preserve lands have also allowed use of recreational
hunting in Alaska, which differs from some other national preserve lands outside of Alaska. In
the case of the NNP, the National Park Service (NPS) has provides hunting opportunities to both
local people and their “11, 000 year old subsistence way of life”, and non-local people who wish
to hunt and recreationally use the Preserve (National Park Service, 2009, p. 9). Due to the
mosaic of land ownership in Alaska, interactions or convergence between rural and urban

hunters, resident and non-resident users, and Alaska Native and non-natives continues to exist.

In the case of Noatak, research on user interactions was used to establish a controlled
use area (CUA) between local and non-local hunters (Georgette & Loon, 1988). The ADF&G
submitted proposals to the Alaska Board of Game, based on the research done by Georgette
and Loon (1988) in order to establish some access controls between hunters. The Noatak CUA

was expanded in 1994 and is represented by the pink polygon (Figure 3.4).
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Noatak CUA
[ NPs Special CUA Area

Figure 3.4 Village of Noatak, Alaska and the Noatak National Preserve, including the Noatak
Control Use Area and the NPS Special Commercial Use Area. Source: National Park Service.

This area, the Noatak CUA, is desighated closed for a five-mile corridor, on either side, of
the Noatak River for aircraft from August 15th to September 30th. Specifically aircraft, which is
used for big game hunting, including the transportation of big game hunters, their hunting gear,
or parts of big game, except between publicly own airports, is constrained in this zone (Noatak
CUA: Figure 3.4). Additionally, the National Park Service established a Special Commercial Use
Area (NPS Special CUA Area: Figure 3.4) to also limit interactions between local and non-local
caribou hunters, represented by the red outlined polygon. This controlled area specifically
targets non-local caribou hunters arriving by aircraft, which allows access only after September
15t™ unless specified by the NPS Superintendent for Western Parklands (National Park Service,
2014a). This zone has also been referred to as a ‘delayed entry zone’ where the Superintendent

may consult with commercial operators, other agencies, and local villages to offer earlier or
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delayed caribou hunting access in the area for non-local hunters, depending on the WAH

migration in a given year.

Evaluation of subsistence legislation is important to understand, as both state and
federal land jurisdiction protect subsistence practice in different ways. Provisions in place for
local subsistence hunters, on either federal or state land, such as the Noatak CUA, may indicate
that local issues are being addressed. But despite some changes to access and resource use,
user conflicts continue despite zones and other access control issues. Understanding traditional
and cultural values can increase awareness of local people’s connection to not only a resource,
such as caribou, but the ways in which access and use of the resource may impact their

perception of other users.
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Chapter 4: Methods
4.1 General overview

This research used a mixed methods approach (Creswell, 2013) and community
engagement, including participatory methods, surveys of Noatak hunters, semi-structured
interviewing of caribou experts, and participant observation. The project was undertaken in
several stages, an initial period of planning and trust building, interviewing, analysis, and
reporting.

The initial stage of the study included visits to present information and gain approval for
the project from the Noatak Village Council. During this time | conducted informal interviews
with elders of Noatak about caribou for general background information and pilot-tested the
survey instrument.

Research methods for this project were reviewed and granted Human Subjects approval
by the University of Alaska-Fairbanks Institutional Review Board (Appendix A), the US Office of
Management and Budget, the Northwest Arctic Borough, and the Native Village of Noatak
(Appendix B).

Community involvement was undertaken using several approaches. Communication to
residents included informational posters and village radio (house-to-house VHF radio). A local
three-person project steering committee was established to give feedback on the research
instruments, to identify respondents, and provide general guidance in the research process.
Numerous update meetings were held, including a community informational meeting about the

project to answer question and later, to thank survey participants.
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Data collection and participant observation occurred over a two-year period between
2012 and 2014. Participant observation occurred through daily activities, which allowed for
increased understanding of the “physical, social, cultural, and economic contexts in which study
participants live” (Mack, Woodsong, MacQueen, Guest & Namey, 2005, p. 25). | spent about 7
weeks total in Noatak, over 4 different time periods, forming relationships between community
members, and research participants. Being able to observe and participate in community life
expanded the “iterative research process” {(Mack et al., 2005, p. 32), meaning that interview

topics and framing of interview questions were shaped by the time spent in Noatak.

| used two different types of instruments to collect data 1) the Active Hunter Survey
(Appendix C), conducted in November of 2013, and 2) the Knowledgeable Hunter Interview

(Appendix D), with participatory mapping conducted in February 2014.

4.2 The Active Hunter Survey

The objective of the Active Hunter Survey was to document a variety of perceptions and
experiences of a large number of caribou harvesters in Noatak. This survey documented local
hunter’s behavior, such as seasonal hunting patterns, perceptions of impacts to hunting,
perceptions of impacts to caribou, encounters with other users, and perceptions of the efficacy
of management agencies to Noatak hunters. Active hunters were defined as anyone over the
age of 18 and having hunted three seasons out of the last four years. The survey was divided

into 12 categories (Table 4.1).
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Table 4.1 Active Hunter Survey

Demographics

Personal hunting history

Concepts of hunter success

Information about “last years” caribou hunting

Changes to caribou & hunting in the “last 5 years”

Cost of fuel affecting caribou hunting

Perceptions of negative impacts to caribou migration & caribou hunting

Perceptions of caribou population & migration change

I N U B W N e

Encounters with other users “last fall”
. Locations of positive & negative encounters with other users “last fall”

[
R O

. Knowledge of caribou management & the Western Arctic Caribou Herd Working
Group

=
N

. Open-ended questions on suggestions for management improvement of caribou &
non-local hunting
Selection of potential respondents was compiled by members of the local steering
committee. A list of potential active hunters in the community was generated by committee
members. Each list was corroborated between each member. | then deleted those on the list
agreed by all three committee members who were no longer actively hunting (e.g. older
individuals), had moved out of town, or were under age. Survey respondents were paid $50 for
each survey completed and the survey took roughly 30-60 minutes to complete. Extensive

note-taking was used to record open-ended question responses.

4.3 The Knowledgeable Hunter Interview

The Knowledgeable Hunter Interviews were semi-structured and conducted over a two-
week period in Noatak in February 2014. The objective of these interviews was to capture
stories and descriptions from both active and non-active hunters, such as elders, considered in

the community as ‘experts’ (Table 4.2). The Knowledgeable Hunter Interview incorporated
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participatory mapping (Bryan, 2009; Lynam, De Jong, Sheil, Kusumanto & Evans, 2007; Tobias,
2000, 2009) to spatially locate knowledge about caribou behavior and caribou hunting to create

a broader story of general caribou knowledge and hunter experience.

Selection of respondents was based on a grouped system. The project advisory
committee individually grouped all previously surveyed active hunters, as well as compiled a list
of elders who were not captured in the survey due to inactive hunting. Group one had names
agreed upon by all three advisory committee members. Group two had the names of those
where two committee members agreed upon potential respondents. Group one was contacted
first, then Group Two people were contacted. A sample profile was identified of at least 20%
elders (>65 years of age), 60% adults (30-65 years of age), and 20% young adults (18-29 years of
age). One elder’s interview was removed from the data because he did not understand the
guestions. This was determined by myself and the interview assistant when we realized that he

was not able to make logical sense of the questions we asked.
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Table 4.2 Knowledgeable Hunter Interview

1. Hunter’s information
e First caribou hunt
e Teachings about caribou

2. Lifetime & five-year use areas

3. Caribou
e Seasonal behavior (fall, winter, spring, summer)
e Ecologically important areas for caribou
e Body condition, health & population
e Predation
e Otherdisturbances

4. Caribou hunting use areas and hunter interactions and locations
e Local hunters

Non-locals

Guides

e Transporters

5. ldeas for improved management on caribou & caribou hunting
Use of traditional ecological knowledge in decision-making & management
7. What to communicate to the public about caribou & caribou hunting

o

The two methods of mapping included use of a digital (touchscreen) and hand-drawn
maps on plastic clear sheets (Grafix Dura-Lar Polyester Film Rolls), depending on spatial scale
and ease of use for each respondent. The interviews were recorded with a digital audio-

recorder as well as a video camera. All interviews were transcribed.

Longer quotes in the results chapters are all from the Knowledgeable Hunter Interviews,
including two tables which used descriptive narrative to organize responses thematically (Table
5.4 and 6.4). Qualitative data contained in the remainder of tables are from open-ended

guestions from the Active Hunter Survey (Tables 5.2, 5.3, 6.1).
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4.4 Historian interviews

Additional data for this project were gathered by interviewing select ‘caribou historians’,
those who are currently or previously were involved in research of the WAH or herd
management, managers of state and federal agencies located in the northwest region, Alaska
Native members who served on various advisory boards, and WACHWG members who have
worked in various state or federal agencies. A total of eight interviews were conducted
between 2013 and 2014, and interviews lasted from one hour to five hours. These interviews
helped to inform a greater understanding of caribou ecology and management context in the
northwest Arctic. Historian interviews were coded using Atlas.ti (version 7.0.77, Atlas.ti GmbH,

Berlin, Germany).

4.5 Elder’s filming project

As a part of the overall ethnographic and exploratory nature of this research it was
important that | spend time in Noatak, to get to know residents, and build a basis for a trusting
work relationship. In October of 2013 | filmed 13 elder’s talking about their lives and the
importance of caribou, in a setting chosen by each individual. Interviewing elders proved to be
an invaluable experience from which grew community connections, my own knowledge of the
system, and trust between community participants and myself ({the researcher). Wilson {(2008)
writes, “What I've learned from Elders ...is that focusing on the positive in Indigenous research
focuses on harmony. It forms a relationship that pulls things together” (p. 109) and that
building relationships, especially with Elder’s in a community is about “enter[ing] into
conversation” (p. 113) with the greater community. Following some of the guidelines of

Indigenous methodology, | found that trust and openness were guiding principles for my
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research. The videos are not included as part of this thesis, but were part of the research
process. Each video was individually edited and given to each elder and their family, as well as
entire sets given to the Noatak Tribal Council (IRA), the Noatak high school, the Northwest

Arctic Borough, and the National Park Service.

4.6 Data analysis

Analysis of quantitative data used Microsoft Excel Version 2013 (Microsoft, Redmond,
Washington) and IBM SPSS 22.0 (IBM Corp., Armonk, NY). Frequencies of data were calculated
for all responses. Cross tabulation analysis was used to identify possible links between

categorical variables and variability among types of respondents.

Qualitative data from the Active Hunter Survey were entered into Microsoft Excel
Version 2013 (Microsoft, Redmond, Washington) and then coded in Atlas.ti. Codes were
generated using an open coding method (Elo & Kyngds, 2008; Fonteyn, Vettese, Lancaster &
Bauer-Wu, 2008) and organized thematically. Coded responses were used to provide insight
and highlight related quantitative questions though narrative. Sub-codes under these themes
were developed for a more specified and focused list of content. The Knowledgeable Hunter

Interview transcripts were exported into Atlas.ti and open coded with sub-codes as well.

Spatial analysis occurred in ArcMap Version 10.2 (ESRI, Redlands, California). All
transparency maps were scanned and digitized and joined, with each corresponding digital
version per respondent. All maps were drawn using three feature classes available in ArcMap,

which consisted of points, lines, and polygons.
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Specific methods for mapping included mapping caribou movements and locations,
predation, and hunter use areas. Nineteen respondents provided locations on current fall
migration routes and fourteen respondents provided information on past fall caribou locations.
Respondents were not limited to a pre-determined time-frame of caribou migration in the
‘past’ as questions were open-ended and interpreted by each respondent in their own manner.
Caribou migration features included both directional lines and land-use polygons, where

caribou are known to travel, move through, or stay during fall time.

In order to visualize and understand user interactions better, we mapped Noatak
hunters’ five-year use areas for caribou and areas of interaction with non-locals and aircraft.
Nineteen respondents reported both their five-year use areas and lifetime use, with multiple
areas identified by respondents. Non-local activity included aircraft transporters landing/taking
off on gravel bars, areas where a local hunter encountered aircraft flying overhead, on-the-
ground hunters, camps of non-locals, and other observed activities of non-local hunters.
Transporters were specifically aircraft oriented encounters. Non-local hunters were on-the-

ground caribou hunters and their camps or other activity, such as floating the Noatak River.

Frequency of encounters by local hunters with others was evaluated for the fall 2013
hunting season. Criterion of fall encounters was used as it is considered the main convergence
period between local and non-local hunters in the NNP (Georgette & Loon, 1988; Jacobsen,
2008). Mean encounters were calculated from all survey respondents who hunted in fall 2013,

with maximum encounters being a single respondents’ account.
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The “quality” of the hunting experience, as perceived by local caribou hunters, was
measured by asking about several aspects of the hunting experience, including harvest success,
seeing other locals hunting, spending time with family or friends, spending time on the land,
among other reasons. Success in harvest was further explored because it is a critical element of
subsistence. This evaluative framework was based on the idea that a hunt may have low
harvest success, but high quality in other areas, such as an individual teaching family members
camping or hunting skills or spending time out on the land. Respondents evaluated quality of
the hunting experience and success in harvesting on a 5-point scale of reduction or
improvement, which | then pooled. The pooled responses are as follows; ‘greatly reduced’ and
‘somewhat reduced’ became reduced, and ‘slightly improved’ and ‘greatly improved’ became

improved.

Many community members spoke to me during my time spent in Noatak about changes
to caribou migration, which led me to include questions on potential negative impacts to
caribou. For questions regarding negative impacts to caribou migration or caribou hunting,
respondents ranked variables on a five-point scale (low, medium, high, no negative impact, or
do not know). Negative impacts are defined as conditions, such as human activities or the
presence of predators that alter caribou movements from what locals define as their ‘typical’

migration routes or behavior.

4.7 Limitations of methods and challenges
All participants spoke English and no language translation was needed when

administering the survey or mapping interviews. Regardless of our common language, it is
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noteworthy that some level of cross-cultural difference did exist between the researchers and
residents of Noatak. From my perspective, language and cultural understandings (norms, cues,
and ways of speaking) likely played a role in understanding both the questions asked and
answers delivered. Respondents were given the freedom to speak as much or as little as they
wanted.

The survey was pre-tested with three community members and hunters in May 2013
with additional invaluable feedback received by the time it was administered (November 2013.
Due to time and funding constraints of the project, the survey thus went through only one
community feedback session. Within the survey, for example, question #7 asks: ‘| will read you
a list of events, please tell me which scenario represents a successful caribou hunt for you?’ The
choices vary, but the wording of answer ‘h’: ‘Not seeing non-local people while hunting’,
confused participants and the accuracy of results may have been affected by the lack of clarity
from both participants and my own communication or explanation of the question.

Several survey guestions depended on accurate re-call of number of hunter encounters
a participant had experienced, as well as other frequency-based questions, such as time on
land, number of trips, and so on. Temporal re-call, however, comes with its own set of
assumptions about how well a participant can re-call events from the past. Acknowledging the
limits to this method assumed variance in respondents’ recall.

Lastly it was challenging to communicate some concepts and terms in English. The term
most questioned by respondents was ‘management’. This term seemed to invoke multiple
meanings. Re-wording the question was necessary and sometimes a small discussion of what |

meant was needed so the respondents would grasp the question’s meaning. Similarly
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participants were often unable to distinguish between different state and federal agencies and
the roles they play locally, which made certain questions in the survey difficult to answer.

Time was also a limiting factor. Hearing place names and stories from the land is a
powerful experience, but having the opportunity to actually see the land and experience it with
people carries with it a completely different connection. Because this research was not
ethnographic in its approach, my time in the community was limited, which may have affected

some individuals’ willingness to participate in interviews.
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Chapter 5: Results: Perceptions of Changes to Caribou

5.1 Respondent demographics

A total of 113 people were identified as active hunters in the community. Out of that
pool, three people were away at work or camp. Response rate was calculated as the number of
completed surveys out of the total number of eligible respondents (Vaske, 2008). Forty-eight

individuals declined to participate when asked, for a response rate of 56%.

The Active Hunter Survey respondents were between the ages of 18 and 78, with the
highest percentage of respondents in the 25 to 49 category. A breakdown of respondents’ age

and sex is found in Table 5.1

Table 5.1 Demographic percentages of survey

respondents
Age Class Sex Total %
Male Female
<24 16 0 16
25-49 37 11 48
>50 29 7 36
Total % 82 18 100

The Knowledgeable Hunter Interview respondents were initially identified from the
survey pool and included 17 men and three women. Three additional names, those of elders,
were added to the Knowledgeable Hunter Interview as they were no longer ‘active hunters’, so
were not selected from the survey pool. The sample of respondents matched values pre-
established to achieve a cross section of age groups. Four elders (20%), 12 adults (60%), and

four young adults (20%) were estimated demographic groups. Seventy-five percent of
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respondents came from Group One, with the remainder of 25% coming from Group two. Other
demographic data on respondents for this survey, such as place born, and employment, are

found in Appendix E.

5.2 Introduction

Part of my research focused on perceptions of change to caribou, based on local
hunters’ knowledge. Changes to caribou and hunting were a central component in discussion
with local users, and my research on change reflected the importance of this feature in daily

subsistence practice.

Respondents reported on their perceptions of population change for WAH (Figure 5.1),
with 42% of respondents indicating that caribou population had decreased in the last ten years.
Almost as many respondents, 36%, reported they were unsure (“do not know”) of herd
population change, with a much smaller percentage, 8%, indicating a population increase.

Fifteen percent reported no change in caribou population.

PERCEIVED POPULATION CHANGE OF
CARIBOU- LAST 10 YEARS

9 N=62

C

()]

2 42

2 36

L

: m —

E NO FEWER MORE DON'T
CHANGE KNOW

Population Change

Figure 5.1 Respondents perception of caribou population change
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Respondents reported several explanations of why the population of caribou has
changed. Themes indicate both the cause of change and why respondents held their
perception, including the source of information that informed their perception. Qualitative

narratives regarding population change were organized thematically (Table 5.2).

Table 5.2 Themes related to caribou population change in the last ten years

Population Level Reason # of Respondents*
Weather & Climate Impacts n=9
Sports Hunters & Planes n=7
Fewer Caribou Caribou in Smaller Groups n=6
Caribou Have a Natural n=>5
Cycle
Predators n=4
No Change Numbers are Steady n=>5
Caribou in Smaller Groups n=1
More Caribou Agencies Communicate n=2
Increase in Population
Caribou Mating with n=1
Reindeer

Notes: Do not know (fewer caribou) n= 7; Do not know (no change) n=4; Do not know (more
caribou) n= 1. Do not know (no response) n= 22. *Respondents may have had more than one
answer.

Some respondents explained that changes are a part of nature and represent the
normal caribou cyclical fluctuations of a caribou herd population. As respondents indicated,

elders have told them that population ‘crashes’ may occur before recovering again.

“ICaribou] will go way up and crash. Probably a cycle. The old timers |

know they got stories of how hard it used to be to get caribou.”

(Respondent # 8)
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