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Abstract 

Co-management strategies for renewable resources have been gaining acceptance 

worldwide. Inclusion of indigenous traditional ecological knowledge (TEK) in co-

management has become institutionalized via the Inuit Circumpolar Council’s (ICC) 

relationship with the Arctic Council (AC), through which the ICC influenced a shift in 

emphasis from conservation and environmentalism to focusing on the Arctic as a homeland. 

Regionally, North America and Greenland have undertaken initiatives incorporating TEK in 

caribou and marine resource management regimes, respectively. Examples from these 

regions demonstrate both the complementary potential of incorporating TEK and scientific 

knowledge in co-management, and the risk of co-optation of indigenous peoples by 

management agendas set by non-indigenous stakeholders. 

TEK embodies a conservation ethic premised on principles of need and community 

distribution, fundamentally based upon indigenous identity forged from peoples’ relationship 

with animals and local landscape. As new technologies permeate indigenous culture, this 

relationship is changing, with consequences for indigenous identity and knowledge. 

Additionally, as indigenous knowledge becomes increasingly politicized, indigenous identity 

is being reconstituted as tied to ethnicity rather than to relationships with the land.   

While co-management is an important advance towards inclusion of TEK, some 

current regimes continue to privilege non-indigenous knowledge and interests, thereby 

impeding the actualization of the incorporation of TEK.  



Gaps at the Interface Between Traditional Ecological Knowledge (TEK) and Science:  Strides and 

Pitfalls of Co-management Regimes in the Arctic 

 

Over the past 20 years, international interest in the traditional ecological knowledge of 

indigenous peoples has grown, and co-management strategies for renewable resources incorporating 

traditional ecological knowledge have been gaining in acceptance worldwide (Cruikshank, 2004).  

Current changes in the global climate are one reason:  The Arctic includes areas that comprise some 

of earth’s most fragile environments, and throughout the geological record the Arctic has 

experienced continuous cycles of dramatic climate changes that have impacted, for instance, 

vegetation and animal migration routes.(Nuttall et al., 2005) These cycles of climate change have also 

impacted human occupation and migration throughout the Arctic region, as Arctic peoples have 

historically adapted to the effects of climate change by moving to maintain accessibility to migration 

routes, etc.(Nuttall et al., 2005) This adaptive ability has been facilitated by traditional ecological 

knowledge that has provided queues to indigenous peoples about the changing environment and 

appropriate responses for survival, as well as the basis for indigenous resource management regimes. 

Today, as climate change and renewable resource depletion are increasingly viewed as a global 

‘crises’ uniting all peoples of the world, traditional ecological knowledge (TEK) has been thrust into 

the global forum as important alternative knowledge (alternative to scientific knowledge) for 

enhancing the global response to these perceived ‘crises’ and for providing models for ecological 

adaptability and sustainability. (Nuttall et al., 2005) 

Inclusion of indigenous TEK in renewable resource co-management has become 

institutionalized via the Inuit Circumpolar Council’s (ICC) relationship with the Arctic Council (AC), 

through which the ICC influenced a shift in emphasis from conservation and environmentalism to 

focusing on the Arctic as a homeland.(Cruikshank, 2004) Co-management strategies involve a 
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framework whereby users, managers and other stakeholders share power in managing a common 

pool of resources, thereby restricting open-access.(Caulfield, 1997) Where indigenous peoples are 

represented as a stakeholder, controversy commonly extends from conflicting ideas between TEK 

and scientific knowledge regarding human-environment relations and the concept of 

sustainability.(Caulfield, 1997) In this paper I will explore North America and Greenland, regions 

which have undertaken initiatives incorporating TEK in caribou and marine resource management 

regimes, respectively. Examples from these regions demonstrate both the complementary potential 

of incorporating TEK and scientific knowledge in co-management, and the risk of co-optation of 

indigenous peoples by management agendas set by non-indigenous stakeholders wherein TEK may 

not be fully actualized. 

 

Traditional Ecological Knowledge and Indigenous Knowledge 

Fikret Berkes describes 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 (including humans) with one another and with their environment.” (Berkes, 1999:8)  While TEK and 

indigenous knowledge (IK)1 are often used as interchangeable terms, Berkes utilizes TEK to refer to 

a subset of IK that more explicitly comprises a social group’s ecological knowledge.(Berkes, 1999) In 

the past TEK has been studied through ethnoecology2 and ethnoscience (folk science).3  Berkes 

suggests TEK incorporates a model of knowledge-practice-belief, consisting of local knowledge of 

plants, animals and landscape; indigenous land and resource management systems based on this 

knowledge; indigenous social institutions; and indigenous world views.(Berkes, 1999)  All four 

                                                
1 Berkes describes IK as “more broadly defined as the local knowledge held by indigenous peoples or local knowledge unique to a given 
culture or society”; and the term local knowledge as “referring to recent (nontraditional) knowledge”, as the term “conveyes neither the 
ecological aspect of the concept, nor a sense of the temporal dimension and cumulative cultural transmission”. (Berkes, 1999:8)  
2 “[a]n approach that focuses on the conceptions of ecological relationships held by a people or a culture”. (Berkes, 1999:4) 
3 “[t]he study of systems of knowledge developed by a given culture to classify the objects, activities, and events of its universe”. (Berkes, 
1999:4) 
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aspects of TEK overlap and are mutually informing, and are practically applied by indigenous 

peoples for resource management within an ecosystem view.(Berkes, 1999) 

Where resources constitute a common pool for multiple stakeholders, Nelson (Nelson, 

1982) and Hardin (Hardin, 1968) hypothesize that in open-access resources circumstances with no 

institutionalized protections, the general operating rule is to take as much as possible, as often as 

possible.(Nelson, 1982; Hardin, 1968) However, in many northern regions, TEK in open-access 

circumstances embodies a protective conservation ethic premised on principles of need and 

community distribution, fundamentally based on indigenous identity forged from peoples’ 

relationship with animals and local landscape.(Campbell, 2004; Nuttall, 2004; Berkes, 1999; 

Caulfield, 1997; Nuttall, 1994; Nuttall, 1992; )  

As new technologies permeate indigenous cultures, this relationship is changing, with 

consequences for indigenous identity and knowledge.(Nuttall, 2004; Caulfield, 1997) Additionally, as 

indigenous knowledge becomes increasingly politicized, indigenous identity is being reconstituted as 

tied to ethnicity rather than to relationship with the land, as a discussion of Greenland’s whaling 

industry will explore.(Cruikshank, 2004; Nuttall, 2004; Caulfield, 1997) 

Is traditional indigenous knowledge being subsumed within a resource management agenda 

that privileges science and ‘Western’ policy-makers?  Co-management is an important advance 

towards the inclusion of TEK, and many collaborative initiatives demonstrate the complementary 

potential of incorporating TEK and scientific knowledge. However, some current management 

regimes continue to privilege non-indigenous knowledge, and contribute to the threat of assimilation 

indigenous peoples experience within (current and former) settler states and in their negotiations 

within non-indigenous national and international forums. 

 

Institutionalization of Traditional Ecological Knowledge 
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Several international, regional and national initiatives aimed at investigating, promoting and 

incorporating TEK have played a role in the institutionalization of TEK as an important contributor 

to resource management: 

The Traditional Ecological Knowledge Working Group of the International Conservation 

Union (IUCN, 1984-1989) was established to promote TEK in relation to natural resource 

conservation. Since 1993, the IUCN’s subsequent International Commission Task Force on 

Indigenous Peoples has provided TEK material to governments and development agencies to assist 

them in involving indigenous peoples in sustainability initiatives.(Berkes, 1999) 

 Four initiatives undertaken through the United Nations have promoted the inclusion of 

TEK: 1. UNESCO’s program in traditional management systems in coastal marine areas; 2. UNEP’s 

Convention on Biological Diversity (CBD) 3. UNESCO’s Man and the Biosphere Program (MAB); 

and 4. the United Nations Research Institute for Social Development (UNRISD).(Berkes, 1999; 

CBD web site) 

 Fikret Berkes describes a network of indigenous knowledge resource centres that focus on 

TEK in relation to agriculture and sustainable development.  This network includes the Centre for 

International Research and Advisory Networks (CIRAN/Nuffic, The Hague, Netherlands), the 

Centre for Indigenous Knowledge of Agriculture and Rural Development (CIKARD, Iowa State 

University), several other international and regional centres and about 30 national centres.(Berkes, 

1999) 

 In addition to the above, TEK has been thrust into the global forum as indigenous peoples 

have become a target for powerful animal-rights activists and environmental groups, which have 

mobilized public opinion and political action against, for instance, Inuit seal hunting.(Nuttall, 1994) 

Because seal hunting is cosmologically significant for the Inuit, such campaigns are seen as being an 

attack on Inuit culture rather than being directed at their economy.(Nuttall, 1994) 
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Institutionalization of Traditional Ecological Knowledge of the Arctic 

In a 1987 speech delivered in Murmansk, Russia, then- Soviet leader Mikhail Gorbachev 

identified the Arctic as a zone facing environmental crisis and potential hostile conflict, and that 

international cooperation on the Arctic was crucial for addressing these challenges.(Nuttall, 1994) 

Gorbachev’s speech precipitated international discussion on Arctic environmentalism, which has 

since fostered the establishment of several international organizations and policies, including the 

Arctic Environmental Protection Strategy (est. 1991) involving the eight Arctic states cooperating on 

issues of conservation and environmentalism.(Arctic Council web site) 

Prior to the formation of the AEPS, the Inuit Circumpolar Conference (ICC) was launched 

in 1977 in Alaska, the result of Inuit leaders across the Arctic collaborating to promote awareness of 

their common need to have a voice on Arctic issues.(ICC web site) The ICC was particularly 

influential in relation to the AEPS, where it effected a change in focus from conservation and 

environmentalism to emphasis on the Arctic as a homeland, a place where people live and 

subsist.(ICC web site; Cruikshank, 2004; Nuttall, 1994) In 1996, the AEPS became formalized as the 

Arctic Council (AC). Although the ICC is not a ‘member’ of the AC (members are the eight Arctic 

nations), six indigenous organization were established as ‘permanent observers’ (i.e. policy advisors) 

within the AC framework, along with non-voting nations and nongovernmental organizations.(AC 

web site)  The AC has come to provide an important forum facilitating discussion of Arctic issues 

and incorporating and giving political legitimacy to indigenous knowledge.(Cruikshank, 2004) 

The International Whaling Commission (IWC) is a powerful organization whose regulation 

and quota system impacts indigenous communities worldwide that utilize whales as a subsistence 

resource. Although the IWC is and has been largely focused on regulating commercial whaling for 

maintaining whale stocks, and has not necessarily incorporated TEK in its policies, it has sponsored 

the Aboriginal Subsistence Whaling Management Regime.(IWC web site)  Hunting for baleen whales 



TEK AND CO-MANAGEMENT IN THE ARCTIC  
 

 5 

– minke whales (Balaenoptera acutorostrata) and fin whales (Balaenoptera physalus) in particular – in 

Greenland falls under this regime.(Caulfield, 1997) Thus, the internal administration of IWC 

regulations and quotas in Greenland by the indigenous Home Rule government provides an example 

of the interface between sustainability and indigenous self-determination.(Caulfield, 1997)  

Greenland’s whaling industry will be discussed in greater detail as an example later in this paper. 

Co-management programs in North America demonstrate TEK becoming institutionalized 

through Inuit and First Nations individuals and communities, scientists and government 

representatives collaborating in processes of knowledge co-production. In these initiatives, the 

incorporation of TEK has challenged and greatly enhanced science, with both indigenous and 

scientific methodology being utilized to validate and translate TEK as scientific data to provide more 

holistic information about human-animal-ecosystem relationships. Three caribou co-management 

programs in North America – the Porcupine Caribou Management Board (PCMB), the Beverly and 

Qamanirjuaq Caribou Management Board (BQCMB), and the Tuktu and Nogak Project (TNP) – 

will be discussed in this paper. 

Where indigenous peoples engage in co-management regimes, they must negotiate an 

(political) agenda that is often set by scientists, non-indigenous policy-makers, and indigenous 

political organizations (ex. Greenland’s Home Rule government). In doing so, they risk being co-

opted by that agenda, with the inclusion of TEK not being fully actualized. Additionally, while TEK 

that remains linked to the land has great potential for informing this agenda, cultural changes (i.e. 

‘Westernization’) occurring within indigenous communities are challenging the cultural and historical 

foundations from which TEK draws its authority: namely, the continuous relationship indigenous 

peoples have with animals and the landscape. 

 In the next section I will discuss the developmental relationship between indigenous identity 

and TEK, and how both are being challenged by the increasing non-indigenous influences in daily 
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life and in the political forum. An important element in many TEK projects (including co-

management regimes) has been to document TEK for posterity, as knowledge and culture is being 

undermined by changing lifestyles, and elders are dying without the opportunity to pass knowledge 

on to the next generation. 

 

Indigenous Identity, TEK and the Interface with Scientific Knowledge 

 In his ethnography on the Greenland Inuit, in referring to landscape anthropologist Mark 

Nuttall coins the term ‘memoryscape’: 

“… memoryscape is constructed with people’s mental images of the environment, with particular 
emphasis on places as remembered places. The area utilized by an individual hunter is part of 
the community hunting area and, by virtue of belonging to the community, the places a hunter 
frequents are stamped with the indelible marks of community. These marks are not visible, but 
are manifest in place names, memories of hunting and of past events. All give a sense of a 
bounded locality distinct from the memoryspace of neighbouring communities.” (Nuttall, 
1992:39) 

 

The landscape is where the hunter secures his family’s existence and where individuals, 

families and the community engage in sharing and gift-giving, and the expression of their 

relationship with the animals that they access for subsistence.(Nuttall, 1992) In this sense, the 

geographical space becomes a sociological space, wherein the shared places and the shared 

experiences and remembrances tied to points within the landscape serve to unify the 

community.(Nuttall, 1992)  Individual perceptions of the environment develop as the person 

interacts with the environment to negotiate images and understandings of the animals and the land.  

Memories of these experiences, shared orally with the community and passed on orally through 

subsequent generations, serve as reference points for how people should behave towards and 

express their relationships with each other, with the animals and with the land.(Nuttall, 1992)  Oral 

histories and myths unfold against a backdrop of landscape, and are remembered with reference to 
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specific events and places, and cannot be separated from the landscape.  These associations remain 

as a part of the landscape, and serve as the collective memory of the community.(Nuttall, 1992) 

“A picture emerges of a totality, a landscape that belongs to the community precisely because it 
is continually constructed during a continuous process of modification. The landscape and local 
environment is revealed in contours on the cognitive map used by individuals to orientate 
themselves, and their sense of community in relation to it.” (Nuttall, 1992:58) 
 
 

 Nuttall’s description echoes other anthropological accounts wherein indigenous identity is 

typically situated within specific landscapes, including a people’s relationship with the animals they 

depend on.  From this contextual identity, an epistemology of knowledge develops, interwoven with 

a set of embedded relationships, from which extend an ethic governing interaction with each other, 

with animals and with the land.(Roepstorff, 2003)  It is this epistemology that can come into conflict 

at the interface between indigenous TEK and scientific knowledge.(Roepstorff, 2003)  

Figure 1. The spherical perspective (left) and the global perspective (right) of the 
environment (modified from Roepstorff, 2003:121) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Tim Ingold describes the contrast between TEK and scientific knowledge as the difference 

between a spherical perception of the environment and a global perception of the environment 

(Figure 1).(Roepstorff, 2003; Ingold, 1993)  In the spherical model (representing the indigenous 
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perspective), humans are embedded in a world that reveals itself through interaction and experience.  

In the global model (representing the scientific perspective), humans are separated from the world, 

which is an object that can be studied from this detached position.(Roepstorff, 2003)  

Andreas Roepstorff illustrates the difference between the spherical and global perspectives 

using the example of Greenland halibut (Rheinharditus hippoglossoides) stock.(Roepstorff, 2003)  In 

1993, Greenland’s Home Rule government asked biologists from the Greenland Institute of Natural 

Resources to evaluate the sustainability of the halibut fishery.  The biologists developed a ‘virtual 

stock’ of halibut in Disko Bay (Figures 2 and 3), reporting that if harvesting continued at then-

current levels (6,000 tons in 1992), the stock’s total biomass could deplete from 30,000 tons in 1991 

to 10,000 tons in 1998, implicating overfishing by local fishers as the cause.(Roepstorff, 2003)  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 3. Map of Disko Bay Area (modified from 
Greenland Tourism, www.greenland-guide.dk/gt/default.htm 

Figure 2. Map of Greenland (modified from Wikipedia, 
http://en.wikipedia.org/wiki/Greenland  

 

Disko Bay Area  
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For the biologists, the virtual stock strategy provided something quantifiable, with 

knowledge of stock size and attrition values informing the ethical precepts extending to harvesting 

practices and their impact on stock sustainability: Information about the entire stock is extrapolated 

from knowledge of one (or a small sample of) fish, so that one fish quantifiably represents the entire 

stock; one fish caught means the total stock is diminished by one; and overfishing implies the halibut 

should be harvested more efficiently by humans.(Roepstorff, 2003) This perspective fits with 

Ingold’s global model, wherein the quantifiable conceptions of halibut stock and overfishing are 

encapsulated and separated from a more holistic context that would include human social factors 

and broader ecosystem pressures.(Roepstorff, 2003)   

For Greenlandic fishers, however, the term ‘halibut stock’ translated into Greenlandic is 

qaleqassusseq, a qualitative concept literally translated as ‘the existence of Greenland 

halibut’.(Roepstorff, 2003) The halibut stock is considered to belong to the whole community, and 

harvesting is closely linked to social ethics involving community distribution and respect for animals. 

One fish caught represents the general fish whose behaviour and character one tries to understand, 

and to whom one owes respect. A person gets to know the fish character by engaging with it over a 

period of time.(Roepstorff, 2003) Overfishing denotes aalisapilunneq, which means someone who 

fishes more than he needs.  Overfishing framed as aalisapilunneq elicits an ethical dilemma regarding 

fulfillment of needs, opposed to depletion of the stock.(Roepstorff, 2003) Being accused of violating 

aalisapilunneq means being accused of breaking the rules governing one’s relationships with the 

halibut and with the community.(Roepstorff, 2003) Overfishing in this context fits with Ingold’s 

spherical model, wherein the conceptions of halibut stock and overfishing are culturally embedded 

within the broader context of Greenlandic social structures and cosmology.(Roepstorff, 2003) 

Additionally, the conception of overfishing is embedded within a holistic ecosystem context: 

Roepstorff points out that to Greenlandic fishers, an absence of halibut means the halibut have gone 
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somewhere else because, for example, the Beluga whale (a major predator), has arrived in the 

area.(16) Understanding of this context derives from diachronic knowledge generated through 

multigenerational observations and continuous interaction with halibut, information resources that 

may be innately lacking in science.(Roepstorff, 2003; Osherenko, 1988) 

For both biologists and Greenlandic fishers, a single halibut comes to represent the entire 

halibut stock (i.e. by understanding one fish, one comes to understand the entire stock).(Roepstorff, 

2003) This represents one common reference point linking TEK and scientific knowledge at their 

interface. Scientific knowledge of halibut stock size and attrition rates can inform and serve to 

expand the Greenlandic conception of overfishing, so that aalisapilunneq becomes additionally 

relative to stock depletion in terms of its impact for subsistence within a broader social and 

cosmological context. Diachronic Greenlandic knowledge of halibut character and broader 

ecosystem factors (including historic accounts) can provide contextual information that helps 

explains scientific data in more holistic terms.  This type of information may otherwise be 

unavailable to science, as indigenous people, through their daily subsistence activities (through many 

generations), may be in a better position than scientists to collect this type of information. 

Knowledge co-production wherein both perspectives are mutually informing helps bridge the gap 

between TEK and scientific knowledge, and has the potential for providing more accurate evidence 

for public policy decisions affecting resource access. 

 

Gaps in the Interface: Science and Politics Dominating the Management Agenda       

  In Canada, overharvesting by indigenous peoples was (is) similarly viewed as a critical 

pressure on wildlife sustainability. This view was articulated through the first half of the 20th century, 

particularly through the 1950’s when A.W.F. Banfield, as chief mammologist for the Canadian 

Wildlife Service, undertook the first aerial censes of Barren-land caribou (Rangifer tarandus 
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groenlandicus), specifically the Beverly, Qamanirjuaq and Bathurst herds upon which the Dene and the 

Inuit depended for subsistence food and clothing.(Campbell, 2004; Usher, 2004) Figures 4 and 6 

show the ranges of these herds. The perceived population declines – the ‘Caribou Crisis’ – resulting 

from the censes were attributed to two pressures:  1. wolf predation; and, 2. indigenous hunters’ zeal 

for killing and their subsequent wasting of meat, which was described as ‘wanton 

slaughter’.(Campbell, 2004; Usher, 2004) 

Figure 4.  Map of the Beverly and Kaminuriak Caribou Ranges (showing tree line) 
(modified from The Beverly and Qamanirjuaq Caribou Management Board website, 2006; available at: www.arctic-
caribou.com/range_map.html)   

 
 

 

 

The Canadian government responded by initiating a wolf management program; by 

undertaking a series of policy revisions ultimately resulting in harvest restrictions for Dene and Inuit 

hunters; and by launching a strong public campaign aimed at curbing the perceived overhunting and 

waste by Dene and Inuit hunters.(Campbell, 2004; Usher, 2004) Figure 5 shows material from this 

campaign, accusing these indigenous groups of lacking restraint and bodily control.(Campbell, 2004) 
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Figure 5. Material from the Canadian Wildlife Service’s 1950’s campaign against 
caribou overhunting (modified from Campbell, 2004:162) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notice that the middle illustration in the right-hand column of Figure 5 characterizes as 

wasteful the practice of hunters giving caribou meat to their dog teams. However, this was a 

reasoned practice for the hunters: Caribou meat has higher energy value, and hunters need their dog 

teams to have adequate energy to pull their sleds, therefore caribou meat is not only more efficient 

feed for the dogs, but it also prevented excess caribou meat from rotting and being wasted once the 
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nutritional needs of the people had been met.(Campbell, 2004)  This practice was permissible under 

Canadian law until 1950, when the Advisory Board on Wildlife  Protection (ABWLP) identified the 

presence of too many dogs in Dene and Inuit communities as contributing to waste (here defined as 

non-human consumption of caribou meat), and endorsed a recommendation prohibiting this 

practice when alternative dog feed was available.(Usher, 2004)  

 Similarly, what biologists and the government characterized as wasting also corresponded to 

traditional practices considered to be sharing and expressions of respect in the relationship between 

the Dene and Inuit and the animals they depended on.(Usher, 2004) For instance, caribou carcasses 

were often left behind at kill sites deliberately to provide meat for wolves, foxes, weasels, and other 

animals that the people would need at a later time.(Campbell, 2004; Usher, 2004)  

 Anthropologist Robert Brightman notes this practice amongst the Rock Cree of northern 

Manitoba, describing its consistency within the context of Cree cosmology: 

 

“’Waste’ and ‘overkill’ could occur in this cosmos but only as events of ritual omission. The 
numbers of animals in the world, their distribution on the landscape and their accessibility to 
hunters were all conceived to be determined by the wishes of the immortal animals themselves 
or by those of their deific ‘owners’. The nominal death of an animal was only one moment in 
a cycle: animals live in the bush, are killed by hunters, persist as souls after their bodies are 
eaten, and return again to the world through birth or spontaneous regeneration... The caribou 
left ‘either to rot, or to be devoured by the wild Beasts’ (Ellis, 1967 [1748]:85) remained in 
the bush, there naturally to return to life… It was only the ahcãk, or ‘soul’, of the animal 
that could be ‘wasted’ by neglecting the practices that facilitated its rebirth. It was in the eat-
all feast and in the mortuary deposition of bones in water and on trees that Crees and other 
Algonquians ‘managed’ animals.” (Brightman, 1993:283) 

 

 

 We see in this example, as we saw in the Greenland halibut example, the differences in 

perceptual and paradigmatic assumptions between the indigenous perspective (spherical model) and 

the scientific perspective (the global model) regarding the same practices.  This epistemological 

divide enabled the indigenous perspective on caribou hunting and management to be altogether 
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dismissed by the dominant scientific (and Canadian political) paradigm between the 1950’s and 

1980’s in Canada.   

If we apply a spherical perspective to this situation, however, we begin to see a picture of the 

various stakeholders – Dene and Inuit hunters, government biologists, non-scientist government 

officials and politicians – embedded within the broader context of Canadian history and the 

Canadian political agenda, and we can discern a mutually informing relationship between politics and 

science vis-à-vis Dene and Inuit caribou hunters. 

 Prior to the 1950’s, the Canadian government’s objective, and indeed the primary objective 

of the Northwest Game Act (est. 1917), was to ensure the Dene and Inuit had adequate supplies of 

caribou meat to maintain their self-sufficiency.(Usher, 2004)  However, administration of the 

northern region was becoming more difficult for the government in the wake of the declining fur 

trade, closures of Hudson’s Bay Company posts in the north, and epidemic levels of tuberculosis 

and influenza amongst the indigenous population.(Usher, 2004)  These factors, combined with 

increasing imposition on the land and resources by mills and fisheries, significantly impaired the 

well-being and security of the Dene and Inuit.(Usher, 2004)  These conditions led to a series of 

government policy revisions aimed at ‘modernizing’ the indigenous peoples of the north, which 

meant converting them to a ‘Western’ lifestyle.(Usher, 2004)  The advent of the ‘Caribou Crisis’ 

during this same period provided the justification (seemingly evidence-based, though, in retrospect, 

superficial and politically motivated) and the means for implementing a new administrative regime, 

namely, the relocation, sedentarism and supervision of the Dene and Inuit.(Usher, 2004) This regime 

was supported by caribou hunting restrictions and the public campaign about wasting of meat, 

which undermined the legitimacy of traditional Dene and Inuit cultural practices.  

Improvements in scientific research methods (tagging, radio collaring, photo counts, etc.) 

during the following decades produced higher population counts, and earlier counts were reassessed 
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as a result.(Usher, 2004) It was determined that movement between herds (i.e. individual caribou 

switching herd affiliation), not wasting or overhunting, was the reason for the perceived decline in 

the caribou population in the 1950’s.(Campbell, 2004; Bergerud, 1988)  Another ‘caribou crisis’ in 

1979-80 precipitated calls for re-imposing hunting restrictions, after indigenous hunters killed 

approximately 15,000 caribou as the herds wintered farther south than its normal seasonal 

range.(Usher, 2004)  While such high harvest rates may have been interpreted by non-indigenous 

people as ‘wanton slaughter’, it may have been entirely consistent with Dene and Inuit ethical 

principles governing caribou hunting practices, given the greater availability of this food and clothing 

resource that season.  

The Beverly and Qamanirjuaq Caribou Management Board (BQCMB) was established in 

1982 in response to these new calls for restrictions, to undertake monitoring and serve as an 

advisory board.(BQCMB web site; Usher, 2004)  The BQCMB is one example of a collaborative 

initiative wherein TEK has greatly enhanced scientific knowledge, thereby pre-empting policy 

changes that would have prohibited indigenous peoples from accessing traditional subsistence 

resources. However, while the majority of BQCMB members represent indigenous communities and 

the government of Nunavut, the non-indigenous governments of Canada, Manitoba, Saskatchewan 

and the Northwest Territories have permanent membership on the board, and their (political) 

dominance is quite clear.(BQCMB web site)  The following statements on the BQCMB web site 

elucidate that even majority indigenous representation in co-management does not necessarily 

translate into equal participation, influence or authority, or into the actualization of TEK in 

knowledge co-production:  

“Aboriginal people demonstrated remarkable courage in abandoning past positions. One 
was that permission to satellite-collar caribou would never be given, because such tampering 
of the animal was seen as disrespect, interfering with the natural cycle of the caribou's life.” 
(BQCMB web site: www.arctic-caribou.com/achieve.html) 

 
 



TEK AND CO-MANAGEMENT IN THE ARCTIC  
 

 16 

“The board recognizes the value of traditional knowledge and will develop action plans to 
integrate this knowledge with scientific caribou management…  

 
The BQCMB continues to implement programs that reflect current needs, and are 
consistent with governmental direction and budgets. But they do not replace or duplicate 
programs normally the responsibility of governments. They are in addition to them.” 
(BQCMB web site: www.arctic-caribou.com/MPS.html)  
 

 

The following case studies demonstrate recent examples wherein TEK has been 

incorporated in co-management strategies, with varying degrees of actualization.  

 

Case Study #1: Home Rule and the Co-management of Whale Hunting in Greenland 

 Under the Home Rule government (established in 1979), the Indigenous population 

(Kalaallit) controls Greenland as an autonomous province of the Kingdom of Denmark.  In 1989, 

jurisdiction over environmental issues was fully transferred to the Home Rule government.  This 

included the fisheries; and governance of Greenland’s whaling industry, which is subject to 

regulation under the IWC’s Aboriginal Subsistence Whaling Management regime (which, more 

specifically, applies to hunting minke, fin and humpback whales).(Nuttall, 1992; Caulfield, 1997)   

 Richard A. Caulfield describes Greenland’s whaling regime as being “particularly useful for 

highlighting relationships between indigenous self-determination and sustainability.” (Caulfield, 1997:3) Co-

management, even under political governance by indigenous leadership, can have what Caulfield 

calls “transaction costs” for indigenous societies, resulting from conflicts created through negotiations 

with non-indigenous stakeholders. Such conflicts and power dynamics can lead to TEK being co-

opted and subsumed within a resource management agenda dominated by science and a non-

indigenous (i.e. Euro-American, capitalist) political (and economic) agenda. For instance, internal 

administration of international co-management regimes within indigenous societies can create non-

traditional elites and bureaucratic structures within these societies.(Caulfield, 1997) Caulfield 
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cautions that the uncritical adoption of co-management regimes involving indigenous peoples as a 

stakeholder may cause us “to overlook important conflicts and contradictions in managing common property 

resources.” (Caulfield, 1997:4). Home Rule, as a regime for Kalaallit self-determination, links co-

management to a broader framework of indigenous rights, and thereby has the potential to facilitate 

co-management frameworks that address such conflicts.  Such frameworks, Caulfield argues, can be 

effective in responding to both global concerns about whale stock sustainability, and local 

subsistence and commercial needs.(Caulfield, 1997) 

 Traditionally, the Kalaallit depended on bowhead whales (Balaena mysticetus) and humpback 

whales (Megaptera novaeangliae), which were easy to hunt because of their slow swimming speeds and 

their habit of sleeping on the ocean surface.(Caulfield, 1997)  The Kalaallit’s Thule ancestors 

followed bowhead whales from northern Canada to Greenland around 1000 A.D., bringing with 

them the hunting tradition wherein six-to-eight hunters paddled together umiaq (a driftwood or 

whalebone boat lashed together on a frame and covered with seal skin) with harpoons at the bow, 

and several umiat worked together to capture a single whale.(Caulfield, 1997) Meat from this 

collective kill was then shared communally.  Hunting was governed by spiritual beliefs and practices 

comprising an intimate relationship with the whales, and bowheads and humpbacks as a resource 

were able to provide for the needs of Greenland’s small population without local hunting having 

much impact on the stocks.(Caulfield, 1997) Caulfield describes the comprehensive TEK extending 

from this intimate relationship: 

“Greenlandic hunters are keen observers of whales. Older hunters, in particular, often have 
extensive knowledge of whale behaviour, feeding habits, and seasonal distribution.  Names for 
whale anatomy and edible parts are well represented in the West Greenlandic language 
[Kalaallisut]. In addition, oral traditions relate considerable information about whaling 
behaviour and distribution. For example, Greenlanders are aware that the most productive 
whaling areas over time correspond with the location of deep underwater trenches lying in 
between major fishing banks… This knowledge is augmented with awareness of historical 
changes in marine and terrestrial resources distribution and boundaries.” (Caulfield, 
1997:80) 

 



TEK AND CO-MANAGEMENT IN THE ARCTIC  
 

 18 

 From the 17th through the first half of the 20th century, European whaling utilizing vessels 

fitted with harpoon canons decimated the bowhead and humpback stocks. Under colonization, 

Danish authorities took over whaling in Greenland, catching bowhead whales to provide meat to the 

Inuit population.(Caulfield, 1997) During this period, the Kalaallit engaged in whaling as hired hands 

on European vessels, and were trained to use European technology. Between 1940 and the early 

1950’s, the Kalaallit re-established their independent hunting activities, however they substituted 

European whaling vessels and harpoon canons for their tradition umiat.(Caulfield, 1997)  By this 

time, bowhead stocks were largely depleted, so Kalaallit hunters turned to minke, fin and humpback 

whales.(Caulfield, 1997) This revitalisation of hunting activities corresponded to the establishment of 

the International Convention for the Regulation of Whaling (ICRW) in 1946, which supported 

aboriginal peoples hunting whales for local consumption, even in areas where commercial whaling 

was prohibited.(Caulfield, 1997) 

 The IWC formed under the ICRW in 1985, and immediately reduced by half the allotment 

of minke whales allowed for Kalaallit hunters, and prohibited them from hunting humpbacks 

altogether.(Caulfield, 1997)  This policy change was influenced in part by low stock counts generated 

by IWC-sponsored biologists using scientific census methodology. It was duly influenced by 

prevalent non-indigenous views that Kalaallit hunters were no longer practicing ‘traditional’ whaling 

because they were using European technology and were supplying whale meat to local markets 

rather than utilizing communal distribution.(Caulfield, 1997)  This viewpoint reflects the Euro-

American paradigm that emphasizes individualism and capital accumulation.(Nuttall, 1994)  

These ‘modernizations’, however, have not been inconsistent with Kalaallit society’s kin-

based structure, still premised upon mutual security.(Caulfield, 1997) Additionally, since 1975, some 

Kalaallit have resumed traditional collective hunting, incorporating the use of European 

technology.(Caulfield, 1997) Although the use of European technology has changed the relationship 
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between Kalaallit hunters and whales in terms of catching force, hunting activities still involve the 

use and transmission of TEK with respect to whale behaviour and distribution embedded within a 

larger ecosystem framework.(Caulfield, 1997) Commercial engagement has transformed Greenland’s 

local economy into one of mixed-subsistence, wherein cash from supplying local market with whale 

meets is directly used for household purchases.(Caulfield, 1997)  Nuttall notes that these 

modernizations in technology and economy have not transformed the spiritual relationship between 

Kalaallit people and the animals they depend on.(Nuttall, 1994)   

The conflicts in perspectives described above are typical of those arising in the Arctic as 

indigenous and non-indigenous stakeholders collaborate in co-management regimes, and debate 

about the environment, development and change.(Caulfield, 1997) The Greenland whaling industry 

is a good example of the consequences of not (or only superficially) addressing the gaps between 

TEK and scientific knowledge as part of the co-management framework and process. 

 Today, co-management of Greenland’s whaling industry involves the IWC as the stakeholder 

that sets quotas, and the Home Rule government as the stakeholder responsible for administering, 

distributing, enforcing and monitoring IWC regulations and quotas internally.(Caulfield, 1997)  

Despite being represented by the Danish IWC delegation, Home Rule operates as an autonomous 

vehicle through which Greenland engages in meaningful interaction with other stakeholders 

internationally, and thereby wields influence on the structuring of power relationships. The Kalaallit 

Nunaat Aalisartut Piniertullu Kattufait (KNAPK, the Greenland Association of Fisherman and 

Hunters, representing the interests of all Kalaallit dependent on subsistence hunting and fishing) 

speaks at annual IWC meetings, challenging scientific knowledge and carrying out its own whale 

censes utilizing more user-focused methodology.(Nuttall, 1994)  As a measure of this autonomy, 

Caulfield also points to Greenland independently joining Iceland and the Faroe Islands in 

establishing the North Atlantic Marine Mammal Commission (NAMMCO), a regional institution for 
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conservation, management and research, offering an alternative to the IWC.(Caulfield, 1997)  

Internally, the Environmental Protection Act passed by Greenland’s Parliament in 1989 has 

facilitated the Kalaallit in using TEK for political action: The Act set the stage for a variety of policy 

and regulatory initiatives based on collaborative research involving traditional hunters and fishers 

with biologists from the Greenland Institute of Natural Resources.(Greenland Home Rule web site; 

Nuttall, 1994) The halibut fishery example detailed earlier in this paper is one example, wherein 

knowledge co-production has informed harvesting regulations – in this case, pre-empting the 

imposition of bans.(Roepstorff, 2003) Annual quotas on walrus harvesting, based on collaborative 

assessments of stock sustainability, is another example. (Greenland Home Rule web site) 

 Despite this autonomy and political influence, co-management under Home Rule has not 

avoided conflicts within Greenland, as internal power dynamics vis-à-vis the co-management regime 

have fostered elitism, the development of bureaucracy, and changes in local decision-making 

patterns, all of which challenge and undermine traditional Kalaallit social structures and 

relationships.(Caulfield, 1997)  For instance, after the inception of Home Rule, there was a need for 

administrators in Greenland who spoke Danish, to interact with the Danish government.  Since few 

Kalaallit spoke Danish, skilled workers from Denmark were brought over to serve the Home Rule 

administration.(Nuttall, 1994; Nuttall, 1992) Over the years, numerous Kalaallit have trained in 

Denmark, to learn administration in the Danish language, and have returned to take posts within the 

Home Rule government.  Through this process, bureaucratic structures have been developed and 

reproduced, largely mirroring ‘Western’-style bureaucracies.(Nuttall, 1994; Nuttall, 1992)  This has 

had two dynamics within Greenland:   

First, since Kalaallit identity is negotiated internationally vis-à-vis Danes, many Kalaallit 

identify Home Rule externally with Danish authority, rather than identifying it locally as Kalaallit 

leadership.(Nuttall, 1994) Second, these bureaucratic structures reverberate through top-down 
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internal regulation of whale hunting, through the local distribution of quotas, which undermine 

collective/communal interests in hunting and distribution of catches.  For instance, the cultural 

value of sharing is transformed through the conflicts created between towns and villages via 

competition for quotas.(Nuttall, 1994) These dynamics galvanize the identity of local Kalaallit 

hunters as constructed in opposition to the Home Rule authorities, occurring at the same time the 

concentration of territorial interest with the Home Rule government is recasting Greenland’s 

physical environment as homogeneous Kalaallit territory rather than consisting of diverse and inter-

dependent local centres and spheres of interest.(Caulfield, 1997; Nuttall, 1994) 

 

Case Study #2:  Co-managing Caribou in North America – The Tuktu and Nogak Project (TNP), Nunavut 

 In discussing TEK as a distinct epistemology in relation to science, Julie Cruikshank warns 

that: 

“… as soon as taken-for-granted, everyday knowledge practices become defined and 
bounded as ‘systems’ of knowledge, this can set in motion processes that fracture and 
fragment human experience.” (Cruikshank, 2004:18) 

 

 Cruikshank refers to TEK being systematized, then “fracture[d] and fragment[ed]” as it is 

incorporated into non-indigenous, science-based management regimes. She questions how 

knowledge is identified, authorized in different contexts, and comes under the control of, in this 

case, bureaucratic practice.  In such circumstances, Cruikshank cautions that TEK is reduced to 

being an object for science, rather than existing as an independently legitimate body of knowledge 

capable of informing science.(Cruikshank, 2004) 

 Our next case study demonstrates how the application of science-based research 

methodology can potentially systemize and fragment TEK. However, the case study also 

demonstrates how, in so doing, TEK can be ‘codified’ as an independent body of knowledge and 

translated into terms capable of informing and expanding biologists’ ideas regarding natural systems. 
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Additionally, this case study exemplifies how science offers a means of cultural preservation to 

indigenous peoples within a context of cultural change wherein TEK is undermined as elders are 

dying without the opportunity to pass knowledge on to the next generation. 

 

Figure 6. Map of the Tuktu and Nogak Project study area (corresponding to the 
Bathurst caribou range) (modified from Thorpe in The Earth is Faster Now, 2002:203) 

 
 

 
 
 
 
The Tuktu (caribou) and Nogak (calves) Project (TNP) was active from 1996-2001 in 

the Kitikmeot region in western Nunavut (Figure 6).  The project involved the communities of 

Umingmaktuuk (Bay Chimo) and Kingauk (Bathurst Inlet), as well as some individuals from 

Kugluktuk (Coppermine) and Ikaluktuuttiak (Cambridge Bay) who had previously resided in either 

Umingmaktuuk or Kingauk. These communities have traditionally depended on the Bathurst 

caribou herd, and are situated within the herd’s range (Figure 6).(Thorpe 2004; Thorpe et al., 2002; 

Thorpe et al., 2001) 

Documenting Inuit knowledge, known as Inuit Qaujimajatuqangit (IQ), was the TNP’s 

primary objective.(Thorpe 2004; Thorpe et al., 2002; Thorpe et al., 2001)  To this end, 37 Kitikmeot 
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elders and expert hunters were interviewed, at least twice, with respect to their observations and 

knowledge of caribou and climate. Interviews were semidirected and semistructured, and took place 

locally within the respective communities, out on the land, and during an elder-youth camp.(Thorpe 

2004; Thorpe et al., 2002; Thorpe et al., 2001) Cruikshank might charge that such semidirected and 

semistructured interviews, posed from within a research framework situated in a western 

anthropological paradigm, would be inconsistent with oral tradition processes through which 

narratives elucidating TEK are passed from one generation to the next.(Cruikshank, 2004) However, 

in the TNP, interview questions were developed in consultation with elders and local hunters, and 

interviewers were hired from the local communities and trained on the interview methodology, 

strategies which enabled the interviews to retain an appropriate cultural context: For instance, 

interviews were conducted in either English, Inuinnaqtun (the local language), or a combination of 

both, and interviews incorporated traditional relationships between elders (interviewees) and 

younger community members (interviewers), and the traditional directional transmission of 

IQ/TEK from elders to younger community members.(Thorpe 2004; Thorpe et al., 2002; Thorpe et 

al., 2001) The project employed participatory methodologies such as participant observation, 

participatory action research, participatory rural design and experimental data.(Thorpe 2004; Thorpe 

et al., 2002; Thorpe et al., 2001)  Table 1 outlines the goals, objectives and research priorities 

collaboratively identified by community representatives and project researchers. 
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Table 1. Goals, objectives and research priorities of the TNP (modified from Thorpe et al. in The Earth is 
Faster Now, 2002:204) 
Goals Objectives Research Priorities 
 
• To collect and share IQ of caribou 

and calving grounds in order to 
improve caribou management in 
the Bathurst Inlet area for present 
and future generations in Nunavut. 

 
• Protect caribou during calving 

seasons. 
• Protect caribou from development 

activities. 
• Encourage youth to speak their 

language. 
• Encourage elders and youth to 

interact with each other. 

 
• Behaviour. 
• Changes in weather and climate. 
• Habitat 
• Health 
• Historical changes/trends. 
• Interaction of different herds. 
• Location and habitat of calving 

grounds. 
• Migration. 
• Protection and management. 
• Seasonal changes. 
• Traditional use and hunting areas. 
 

 

Interviews were transcribed; common themes were identified, and the transcripts were 

categorized by theme and subtheme, then coded into a database by keyword, to provide a dataset for 

researchers, with the objective of facilitating the extraction of data from narratives and observations 

regarding the relation of climate to caribou behaviour.(Thorpe 2004; Thorpe et al., 2002; Thorpe et 

al., 2001) Figure 7 shows the themes and some keywords used in codifying the observations from 

the interviews. 

While this methodology for generating a dataset and database does appear to abstract, 

systematize and ‘fragment’ IQ/TEK (i.e. parts of narratives are extracted from the context of the 

entire narrative), the overall participatory design of the project situated this process within a broader 

framework of knowledge co-production that retained an appropriate cultural context, and thus 

prevented the Kitikmeot peoples’ IQ/TEK from being reduced to mere information. The dataset 

and database translated holistic IQ/TEK into systematized, quantifiable information that would be 

meaningful to biologists, capable of expanding biologists’ understandings of the cause-effect 

relationships between caribou populations and climate change.(Thorpe 2004; Thorpe et al., 2002; 

Thorpe et al., 2001) A key findings was that Kitikmeot Inuit observed patterns of early spring ice  
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Figure 7. TNP Dataset and Database Architecture (modified from Thorpe et al. in The Earth is 
Faster Now, 2002:211) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

break-up and later fall freeze-up through the 1990’s, and linked this to changes in caribou migration 

patterns (i.e. grazing on richer vegetation in areas not typically used by caribou; changing migration 

routes when cracks in the ice created hazards at normal crossing locations).(Thorpe 2004; Thorpe et 

al., 2002; Thorpe et al., 2001) The interviewees commonly interpreted these climate changes a 

deleterious, as such conditions as thinner ice and low water levels led to higher fatalities amongst the 

caribou.(Thorpe 2004; Thorpe et al., 2002; Thorpe et al., 2001) Natasha Thorpe reasonably points 

out that these findings on cause-effect relationships contribute to a broader understanding of 

indirect and direct effects of a warming climate.(Thorpe, 2004)  

 
TNP Interview Transcripts 

(n = 37) 

Coding according to 200 keywords 

Transcript Section Categories: 
1. Climate Change 
2. Warming Trends 
3. Environmental Effects 
4. Cooling Trends 
5. Vegetation 
6. Caribou 

21. Body 
Condition 

1. Movement 
and Migrations 

2. Calving 
Areas 

3. Climate change 
impacts (n = 27) 

4. Traditional 
Hunting Methods 

Themes and Subthemes 
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The TNP produced an important collection of narratives and observations representing 

multigenerational IQ/TEK, thus providing a crucial opportunity for cultural preservation at a time 

when elders are dying without the opportunity to pass on their knowledge to younger 

generations.(Thorpe 2004; Thorpe et al., 2002; Thorpe et al., 2001) Additionally, Kitikmeot youth 

are becoming less competent in the Inuinnaqtun language, as English becomes more prevalent in their 

daily lives (for instance, education delivered in English, watching English-language television, 

accessing the Internet).(Thorpe 2004; Thorpe et al., 2002; Thorpe et al., 2001) The TNP provides a 

means for preserving the Inuinnaqtun language, and offers youth an opportunity to learn IQ/TEK in 

their traditional language. Additionally, the database format facilitates learning utilizing a format that 

youth are becoming more familiar with and may be more receptive to: namely, receiving information 

via digital transmission (ex. the Internet). 

 

Case Study #3:  Co-managing Caribou in North America – The Arctic Borderlands Ecological Knowledge Co-op 

The Porcupine caribou’s migratory range spans an international region comprising areas of 

the Yukon and Alaska, known as the Arctic Borderlands (Figure 8). Iñupiat and Gwitchin peoples 

from the communities of Old Crow (Yukon), Aklavik (NWT), Fort McPherson (NWT), Arctic 

Village (Alaska) and Kaktovik (Alaska) are the primary users of the Porcupine herd (Figure 

8).(Kofinas, 2002) 

In 2000, the Arctic Borderlands Ecological Knowledge Co-op4 (ABC) initiated a monitoring 

program, as a collaborative partnership between these indigenous communities, Gwitchin and 

Inuvialuit organizations, co-management boards, government agencies and university researchers, to 

asses the population and health status of the Porcupine herd.(Kofinas, 2002) Similar to the TNP, the 

ABC incorporates a participatory framework, with local committees and councils serving as 
                                                
4 This organization was first established in 1996 as the Northern Yukon Ecological Knowledge Co-op, but in 2000 was 
broadened to include Alaska and renamed.(Kofinas, 2002) 
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community contacts for the program.(Kofinas, 2002) Kofinas describes the ABC as an informal 

cooperative initiative that grew out of the relationships between formal co-management strategies, 

such as the Wildlife Management Advisory Council of the Yukon North Slope and the Canadian 

Porcupine Caribou Management Agreement).(Kofinas, 2002) 

 

Figure 8. Map showing the area and communities comprising the Arctic Borderlands 
Ecological Knowledge Co-op, and showing the Porcupine caribou range) (modified from Kofinas in 
The Earth is Faster Now, 2002: 56) 
 
 

 
 

 

A working principle underlying the ABC’s monitoring initiative was that mutually respectful  

approaches to knowledge co-production are consistent with the communities’ sustainability 

goals.(Kofinas, 2002)  The ABC’s framework included a collaborative process of identifying 

indicators for monitored. The indicators were established through mixed working groups of 

managers, community subsistence users, and researchers discussing and evaluating three types of 

habitats: terrestrial, freshwater, and marine systems. Social, demographic and biological indicators 
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were included.(Kofinas, 2002) An evaluation of the potential indicators identified by the working 

groups determined which indicators were already being monitored by agencies; and, of those not 

being monitored, which were the best candidates for ABC monitoring.(Kofinas, 2002) 

The interface between TEK and scientific knowledge was anticipated as associations 

between data collected through local observation and through scientific observation; local 

explanations of data; local identification of those scientific indicators most relevant; and common 

interests addressed in policy recommendations.  The belief was that TEK and scientific knowledge 

could be complementary.(Kofinas, 2002)  Randall Tetlichi from Old Crow elucidates this belief in 

his description of the interface between these two systems of knowledge: 

  
"I didn't ask why I use snowshoes to get a moose, it's by the knowledge that was passed 
down. Traditional knowledge is using the knowledge that we have. Traditional knowledge is 
all connected with the universe. Science wants to know why it works... A good thing today is 
that people have to come together. We have to know why and how. We have to double 
understand." – Randall Tetlichi, ABC Old Crow monitoring association and 
former Vuntut Gwitchin First Nation Chief (Kofinas, 2002:60) 

 
 

Data was collected through interviews with local experts, and directed observation and 

reporting tasks assigned to subsistence users in conjunction with their daily hunting 

activities.(Kofinas, 2002)  Table 2 outlines some observations, theories and values participants 

expressed in their interviews.  

Incorporation of local peoples’ observations of the movement and distributions of the 

Porcupine herd provided data that was not possible to collect through biologists’ caribou tracking 

techniques (such as radio collars).(Kofinas, 2002)  Kofinas provides the example of community 

members reporting large numbers of caribou on the Yukon’s North Slope, which had been 

undetected by radio collars.  The local explanation for this anomaly was that the Beaufort Sea ice 

pack was farther from the coast that season, facilitating warmer temperatures on the slope which 

resulted in lush vegetation growth as a food source for caribou.(Kofinas, 2002) 
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Table 2. “Observations”, “theories”, and “values” documented from ABC interviews with local 
caribou experts. (modified from Kofinas in The Earth is Faster Now, 2002:61) 

 Old Crow Aklavik Fort McPherson 

Local 
observation: 

In years of deep spring 
snow pack and spring 
icing, northbound caribou 
move to select lakes and 
feed on “muskrat push 
ups.” 

Hunters repeatedly 
observe migrating caribou 
pausing at the freshwater 
creeks draining into 
Ptarmigan Bay. 

In one year caribou came 
into area, people did not 
bother them, and caribou 
over wintered near 
community. In another year 
caribou leaders were hunted 
upon first arrival, herd was 
redirected in new direction, 
and caribou wintered in 
Alaska. 

Rule or theory: Green vegetation of “push 
ups” provides important 
nutrition source for poor 
northbound caribou; 
muskrats in lakes add to 
health of herd; muskrat 
trapping can increase 
number of rats in lakes. 

Caribou select local routes 
in coastal areas based, in 
part, on quality of 
freshwater streams. 

Caribou selection of 
migratory routes and winter 
habitat are based on 
movements (collective 
knowledge) of southbound 
vanguard. If approximately 
500 caribou are allowed to 
pass through border area 
first, then caribou are more 
likely to use Caribou 
Mountain area. 

Value/choice: Traditional on-the-land 
pursuits can help to 
maintain a healthy 
ecosystem and should 
remain a part of the 
community’s lifestyle. 
People need to keep 
trapping. 

People should avoid 
disturbance and pollution 
of area. 

Temporary hunting closures 
are needed seasonally to 
maintain local winter supply 
of fresh meat. 

 
 

Similarly, aerial censes may be inadequate for determining herd population status.  While this 

technique may be quantitatively descriptive, it falls short in providing certain explanations – 

overpopulation pressures, caribou health, exposure, etc. – that are crucial for understanding the 

dynamics underlying herd population status.(Kofinas, 2002) Caribou body composition, for instance, 

is a useful indicator of caribou health because it expresses the influence of diverse ecological factors 

on the animals, and is meaningful to both hunters and biologists.(Kofinas, 2002) However, hunters 

are perhaps in a better position to assess large, representative numbers of caribou through their daily 

hunting activities and interaction with the herd.  As part of the monitoring initiative, hunters 
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assessed the body condition of caribou against qualitative health and selection indicators, pre- and 

post-harvest (Table 3), and commented on seasonal, annual and spatial variations.(Kofinas, 2002)   

 
 
Table 3. Hunters’ indicators of good quality caribou: Body condition and overall health (modified from Kofinas 
in The Earth is Faster Now, 2002: 78)  

Indicators hunters look 
for when selecting 
caribou 

• Size of rump 
• Gait or waddle of walk 
• Whiteness of mane 
• Size of rack 
• Symmetry of overall shape of rack 
• Number of configurations or points on rack 
• Size and shape of shovel 
• Grayness of rack 
• Social role of individual in group 
• Posture of animals when moving 

Post-mortem indicators of 
caribou health 

• Quantity of “backfat” (i.e., rump) 
• Quantity of stomach fat 
• Colour of marrow 
• Tone and colour of lungs (e.g., lungs stuck to chest indicate poor 

health) 
• Colour of kidneys and liver 
• Absence of pus bags on kidneys 
• Absence of “water” in muscles (water being produced when 

worked) 
• Contents of stomach (e.g., grass-filled may indicate sick animals) 
• Presence of parasitic larvae in kidneys 

 

 

Between 1989-99, the ABC monitoring program recorded a decline in herd population from 

189,000 to 123,000. While this decline did not correlate to such science-based indicators as birth 

rate, calving distribution and harvest numbers, it did correspond to a majority of hunters judging 

caribou to be unhealthy during this 10-year period.(Kofinas, 2002) Many believed this poor health 

status was a result of increasing disturbance from human activity (including snowmobiles).(Kofinas, 

2002) However, the hunters did not believe the herd was actually declining.  Rather, they linked the 

present population status to the prior population increase in the 1970-80’s, which corresponded with 

lower harvest levels during that period; as noted above, population pressures following such and 
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increase would have been undetectable using scientific methodology, as would a change in 

community lifestyle that involved changing harvest levels.(Kofinas, 2002) 

Another explanation proposed by one hunter to explain why caribou had not appeared near 

his community described that the caribou were avoiding the community because a community 

member who “slept with the caribou” had died the previous season.(Kofinas, 2002) This 

explanation is premised on the rationale surrounding the spiritual connection between hunters and 

caribou and their relationship of respect,(Kofinas, 2002) and represents qualitative data that 

scientific methodology is unable to capture. Although such qualitative data may not appear to be 

translatable into scientific terms, it is informative because it conveys cause-effect information about, 

for instance, a change in harvest levels within a given community during a given season. Because the 

ABC’s knowledge co-production process incorporates all perspectives and interpretations of data, 

and because points of reference for knowledge systems interface were identified at the outset and 

incorporated into the methodology, the ABC initiative is successful in bridging the gap between 

TEK and scientific knowledge.  Gary Kofinas cautions that TEK is locally relevant and should not 

be generalized, however amalgamations of TEK can provide a regional picture, rich in diverse 

cultural and historical material, to provide a complementary resource to science.(Kofinas, 2002)  

 

Conclusions 

Hardin (Hardin, 1968) and Nelson (Nelson, 1982) have articulated a pernicious assumption 

relating to indigenous peoples’ use of common property resources: namely that, in open-access 

circumstances wherein no protective restraints have been institutionalized, indigenous people take as 

much of a resource as they can, as often as they can, with no regard for conservation or 

sustainability.(Nelson, 1982; Hardin, 1968) The implied assumption is that indigenous cultures have 
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no institutionalized protective restraints. These assumptions were clearly echoed by Banfield and the 

Canadian government’s policies regarding Dene and Inuit caribou hunters, described above.    

In response to Hardin, specifically, Richard A. Caulfield argues that:  

 
“[c]ase studies from throughout the world, particularly those involving indigenous 
peoples, [showing] that community-based management can often promote resource 
sustainability through decentralized decision-making and expanded user 
participation.”(Caulfield, 1997:9) 

 
and that:   

 
“The indigenous system… is based upon a collection of unwritten rules or social norms 
passed down through generations in the form of oral traditions. Sanctions for violation 
of these unwritten rules or norms are imposed through social pressure within a 
community of resources users. In contrast, the state system uses written laws, rules and 
regulations. It enforces these through a formal system of sanctions, including such things 
as licenses, permits, and harvest restrictions. In the North, where distances are vast 
and enforcement of regulations is difficult, implementing the state system [is] 
problematic.” (Caulfield, 1997:9) 

 
 
 These excerpts pinpoint two crucial failings of resource management frameworks that either 

exclude or superficially include indigenous participation and perspectives: First, authority and 

decision-making is largely centralized in detached bodies and imposed from the top-down without a 

clear comprehension of how they translate in the local context. This even occurs when local 

authorities have some decision-making power, such as in the Greenland whaling case study wherein 

Home Rule authorities administer regulations ultimately set by the external, non-indigenous IWC. 

Greenland further exemplifies how non-indigenous social and bureaucratic structures can be 

produced/reproduced through the administration of external regulations.  Second, that protective 

restraints imposed under such management regimes comprise protocols and sanctions not 

traditionally utilized in indigenous societies, no doubt premised on the assumption of western 

authority as paramount.     
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Co-management offers potential for collaboration between multiple stakeholders, and 

greater inclusion of indigenous peoples and TEK. However, Kofinas cautions that co-management 

is not a panacea:  

“… ecological monitoring and assessment is emerging as one of the most  promising 
areas for the inclusion of local knowledge in regional  resource management 
functions…[T]he combined perspectives of science and local/ traditional 
knowledge have potential for generating a more holistic understanding of conditions 
than either can alone.  In some jurisdictions of the North (ex. Yukon, Nunavut) the 
inclusion of local and traditional knowledge in research and decision-making is now 
mandated by law, leaving agency managers wondering how to meet their legal 
obligations.” (Kofinas, 2002:55) 

 
 
 

The TNP, ABC and BQCMB examples discussed herein provide an answer for these agency 

managers: Successful co-management frameworks, wherein TEK and scientific knowledge are 

mutually enhancing, involve 1. collaboration between subsistence users, managers and researchers as 

participatory stakeholders; 2. mutual respect for all approaches; 3. assessing and addressing at the 

outset any potential gaps between TEK and scientific knowledge; 4. incorporating points of 

reference for knowledge systems interface into methodology; and 5. a process of knowledge co-

production that involves all perspectives and interpretations of data. Where careful mechanisms to 

bridge the gap between TEK and scientific knowledge do not exist, and where resource 

management agendas privilege non-indigenous perspectives and (political) interests vis-à-vis 

indigenous peoples’ perspectives and interests, TEK has little potential for actualization, as the 

Greenland whaling example demonstrated.    
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