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Abstract: 
 
I compare evolution of select regional caribou commons of North America to identify 
emergent patterns of social-ecological governance and consider their implications to 
decision making with rapid global change.  There are over 3 million caribou (called wild 
reindeer in Russia) in North American that have historically provided important cultural, 
economic, and nutritional well being to a diversity of indigenous communities of the 
North.  Governance of commons for large barren-ground herds has long been of 
interest to CPR theorists, particularly when co-management emerged as a promising 
alternative in conditions of high uncertainty, cultural disparity and jurisdictional 
complexity.  Regional crises because of scientific assessments and related indigenous-
state conflicts led to formal co-management which was negotiated and implemented to 
integrate knowledge systems, build trust, and increase compliance with state 
regulations. In other regions, formal caribou co-management has been rejected and 
more ad hoc and polycentric approaches of commons governance have been used.  
Despite decades of intense scientific research with and without co-management, the 
state of ecological knowledge about caribou is poor.  Forces of global change, including 
climate change and the increased push for mineral exploration and development, 
complicate the challenges of caribou commons management.  There is a need to 
understand if and how co-management is being transformed to implement adaptive co-
management principles and realize adaptive governance.  The emergence of a pan-
arctic caribou monitoring and assessment network represents a significant recent 
change in governance.  If and how it will address the challenges of global change is 
uncertain.  
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Introduction 
In this paper I provide a preliminary analysis of local-to-global institutional arrangements 
for management of North American caribou commons, with the goal of identifying broad 
patterns of institutional change, emergent conditions, and their implications for adaptive 
governance of Human-Caribou-Systems. The paper contributes to an international 
interdisciplinary research synthesis project funded by the National Science Foundation 
of the US to examine the heterogeneity and resilience of Human-Caribou Systems 
(NSF-OPP # 0640638) (Kofinas et al. 2005). The goal of the project is improving 
understanding of the relative resilience and adaptability of regional Human-Rangifer 
Systems in the face of forces of global change, and to derive generalized propositions 
about their functional properties as critical aspects of the Arctic System. (Rangifer is the 
genus for caribou and reindeer) 

Our work is motivated by the unprecedented rapid changes recently observed in 
the Arctic at multiple scales, their potential impacts on important human-environment 
relations, and the need to understand the trajectories and rates of change in a manner 
that builds the capabilities of society to respond to change. A Human-Caribou System is 
defined here as the set of ecological and social processes underlying the human use of 
Caribou. (Note: In North America, wild Rangifer are called “caribou” and domestic 
Rangifer are called “reindeer”; in Eurasia, both wild and domestic forms are called 
“reindeer.”). These processes include bio-physical interactions, socioeconomic 
dynamics, and social institutions that shape human adaptation.   

The bond between people and caribou is one of the longest on-going 
relationships between hunters and animals in the world (Jackson and Thacker 1997).  
Today there are about three million caribou in North American with more than 15 culture 
groups who are highly dependent on this keystone cultural resource (Garibaldi and 
Turner 2004).  By keystone subsistence resource, I mean that the absence of caribou 
would potentially lead to social, economic, and or cultural transformation of communities 
of “caribou people.”  From a biological perspective, caribou are categorized as i) high 
arctic caribou, ii) large migratory barren-ground caribou, and iii) woodland caribou 
(Kofinas and Russell 2004). This paper is focused on management of barren-ground 
caribou herds of North America, which are delineated by agencies and wildlife biologists 
into 13 herds.  

The study of caribou commons and its governance is relevant to the shifts from the 
study of property rights to a focus on cross-scale institutional linkages, to understanding 
governance as a complex adaptive process.  Among scholars and practitioners 
interested in social-ecological dynamics and sustainability, there is currently a focus on 
resilience-based ecosystem stewardship (Chapin in press), adaptive co-management 
(Armitage et al. 2007) and adaptive governance (Folke et al. 2005) for supporting multi-
scale processes of societal decision making in a world in rapid flux.  This interest grows 
from the recognition that steady-state resource management - decision making which 
assumes that ecological conditions of the past should persist into the future- which 
needs to be reconsidered to account for a world in which social and ecological systems 
are coupled, and the properties that govern those systems are changing directionally 
(Chapin et al. 2006.)  In the northern latitudes these forces of change are significant 
because of growing interest in extraction of mineral, oil and gas reserves in important 
caribou habitat and the effects of climate change which is having its strongest signals in 
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the high latitudes (ACIA 2004). Consequently, there is a sound rationale for systems of 
governance that both support the development of local scale, self organizing systems of 
resource stewardship while concurrently  assessing vulnerabilities, facilitating social 
learning, and enhancing innovation within and across scales of governance (Dietz et al. 
2003). 

Because of the high value of caribou as a keystone cultural resource for northern 
people and the opportunity for regional comparisons in governance, I provide in this 
paper some general observations of conditions related to human-caribou governance in 
order to tease out some broad patterns of institutional change and the extent to which 
they can address future needs.   

Caribou Commons in Commons Thinking 

Northern wildlife management and caribou co-management in particular, have been of 
interest among common property theorists for decades.  At the Manitoba Second 
International Conference for the Study of the Commons in 1991, Peter Usher presented 
a review of the Beverly Qamanirjuaq (BQ) Caribou Co-Management arrangement, 
which pointed out strengths and challenges of this high-profile alternative institutional 
arrangement (Usher 1991).  At the same conference Berkes et al presented their paper 
on the theory and practice of co-management, suggesting that co-management 
structures do not necessary imply power sharing (Berkes et al. 1991). Well before that 
review, caribou co-management was presented as an alternative or “third” way of 
management to resolve issues of “state” and “indigenous” systems, with much promise 
about its potential to meet a suite of commons problems (Berkes 1981, Usher 1987, 
Osherenko 1988).  As a part of these discussions, BQ caribou co-management stood as 
a “poster child” of the North, representing ways in which cross-scale linkages and 
cultural diversity might be harnessed to address long-standing conflicts and avoid a 
number of “tragedies.” Of course the type of tragedies differed by group – with 
managers seeking better compliance from caribou hunters and indigenous peoples 
seeking greater legitimacy and self determination in a post colonial North. The early-
stage analyses provided some much-needed grounding of co-management ideals, and 
an indication that these arrangements, while promising, were no panacea. The 
messages and evaluations in these early stages were also muddled by co-management 
advocates (often participating co-managers) whose positive reviews were motivated by 
a legitimate need to protect their arrangements from those who threatened their 
longevity .     

Much of the initial research on co-management of caribou was inwardly focused, 
examining the institutional interplay of community-state institutional interactions. We 
know from the plethora of case study research, much of it in the form of masters and 
PhD case study research, that there was a cultural mismatch between local indigenous 
notions of governance and knowledge production, and the bureaucratic representative 
bodies that relied primarily on scientific management (Kofinas 1998, Kendrick 2000, 
Spak 2001).   

Among the most extensive and first comparative analyses of caribou co-
management was the study by US Man and the Biosphere using extensive survey 
research (Kruse 1998).  The findings were counter intuitive - the perceived likelihood of 
compliance by Alaskan caribou hunters who function without formal co-management 
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was higher than those of the formal BQ caribou co-management system of Canada.  
The explanation for these difference was somewhat imprecise and simplistic, but the 
upshot of those and other research findings were that the linkages provided through 
bridging organizations (boards and councils) were not sufficient for engaging local 
communities in a regional decision making process.  Said another way, consensus 
decision making as traditionally practiced at the community scale was not readily 
transferable to the regional scale.  

Considering these findings in light of the need for adaptive governance, one 
might suggest that the incomplete linkages of formal co-management would make for 
limited responsiveness in Canada, while the absence of formal property rights in Alaska 
left the caribou people more vulnerable to political vagaries.    

Only the most recent studies of caribou co-management have considered potential 
implications of community-state power sharing to social learning and resilience.  
Kendrick’s (2003) paper examines the positive contributions of pluralistic governance – 
or multiple ways of knowing as a means of enriching decision making at the level of the 
management board.  From a different perspective, I have documented how board-level 
interactions can result in social learning that transforms traditional indigenous rules on 
the appropriate use of caribou, especially when external political pressures force boards 
to face difficult dilemmas (Kofinas 2005b).   

How do we evaluate management of these systems in the face of global change?  
Elsewhere  I have outlined ways in which co-management can potentially contribute to 
regional and community resilience by 1) creating a regional forum for deliberations on 
caribou management issues; 2)  maintaining collaborative and systematic ecological 
monitoring; 3) focusing research that draws on local and scientific knowledge; 4) 
evaluating sensitive habitat, protecting important habitat, and participating in impact 
assessments; 5) developing a strategic harvest management plan; 6) overseeing 
appropriate policies for traditional barter and trade that allow for food sharing between 
families, households, and communities; 7) developing climate and development related 
communication tools; and 8) achieving regional consensus and good compliance with 
co-management endorsed policies (See appendix in Klein et al. 2005).  To this I add 9) 
building cross scale linkages that extend beyond the region and provide for global 
governance. Below I discuss the extent to which North American systems of human-
caribou governance have been adaptive and transformed to meet these challenges.   

Heterogeneity and Commonalities in Human-Caribou Commons as Method 

Heterogeneity and commonalities of conditions in social-ecological systems provide a 
research opportunity to generate propositions on co-management (e.g., Pinkerton 1989) 
and the resilience of social-ecological systems (Walker et al. 2002). Russell et al (2000) 
proposed formalizing these comparative processes as part of an adaptive management 
process in regional human-caribou systems.  

At first glance, Human-Rangifer Systems appear similar.  In all barren ground herds, 
cow caribou migrate north to calving grounds in the spring to give birth during early 
June, and return south to over winter.  All regions are composed mostly with Inuit and 
Dene (or Athabascan) lingual groups that depend on caribou. Even where people don’t 
self identify as “caribou people,” as is the case of the Iñupiat of Alaska’s North Slope 
where people of coastal communities identify as whalers, caribou plays an important 
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role in the mixed cash-subsistence economy Economic conditions have similarities as 
well, with all regions subject to boom-bust cycles that are dictated by exogenous 
markets and policies. In all cases indigenous land claims are now mostly settled.  These 
regional systems also share similar histories of colonization and imposition of state 
regulations, with past concerns by biologists focused on the impending demise of 
caribou due to indigenous over hunting. There has also been a persistence of caribou 
hunting activities by indigenous people in spite of federal policies intended to shift 
indigenous people from subsistence to a more “modern” capitalist society.  (Kofinas and 
Russell 2004).  In both Canada and Alaska, Inuit groups have more financial resources 
than their southern-non-Inuit indigenous neighbors, and better community infrastructure 
(AHDR 2004).   

While there is a diversity of perspectives on caribou and caribou management, 
there is general agreement for the need for joint decision making.  As well, in all 
regions, there is some level of concern about the implications of increased industrial 
development in important caribou habitat, the effects of climate change, and the loss of 
traditional ways of life.   

 The ecological differences are also striking.  For example, caribou calving 
grounds differ in their ecological distribution and movement patterns, with some 
wintering deep in the taiga boreal forest and others wintering north of tree line.  Calving 
grounds differ between herds, with some using tussock tundra and other lichen uplands, 
and still others calving in swamp tundra, with implications to animal energetic budgets 
and with implications to the herds’ reproductive success (Russell et al. 2002).  They 
also differ with respect to exogenous drivers of change.  For example, while climate 
warming occurs in all regions of the Arctic, it differs in the signal strength in each region 
(Adams 2000.), as do changes in precipitation, rate of green up, and snow depth and 
snow pack conditions.   

Of course these systems also differ politically, economically, and culturally 
(Kofinas and Russell 2004).  For example all commercial sales of caribou meat in 
Alaska and Yukon are prohibited by law, while small and large scale commercial hunts 
are permitted in regions of Northwest Territories, Nunavut, and Quebec (Dragon 2002). 
In Canada, Indigenous People’s rights in harvesting and their role in caribou 
management (and other wild game) are protected through aboriginal claims in the 
constitution and in some cases land claims; while indigenous hunters of Alaska must 
assert their rights through a “dual system” involving conflicting Alaska State and US 
Federal rules, which are determined by  jurisdiction over land management regimes 
(AHDR 2004).  

It is beyond the scope of this paper to list the many differences in exogenous forcing 
and endogenous conditions.  These are described elsewhere by Kofinas and Russell 
(2002).  The objective here is to consider similarities while accounting for differences in 
the evolution of governance, and the extent to which they are able to address present 
and future challenges of global change.   

Emergent Patterns in Governance 

 
Creating and supporting a regional forum for cross-scale deliberations on human-
caribou interactions:  The institutional environment and organizational structures for 
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governance of these systems have dramatically changed.   Over the past fifty years 
there has been a shift from sole community stewardship (pre contact period); to agency 
management with limited to no links for deliberation with communities (early 1900’s to 
1980s’); to the elaborate current systems of co-management and polycentric 
arrangements. See Figure 3..  Table 1 provides a description of present resource 
regimes for herds of North America, noting the bridging organizations (i.e. management 
boards) where they exist, and the formal institutions that enable intra-regional linkages 
for the herd.  

The establishment of formal caribou co-management, beginning with the BQ 
arrangement (1983), which was preceded by the James Bay Agreement (1981) and 
followed with Canadian arrangement of Porcupine Caribou (1985), provided a model for 
ways in which community-agency linkages should be structured.   In these early 
regimes, threats to caribou (as perceived by government and in some cases 
communities) and to locals’ rights for caribou hunting (as perceived by communities) 
later led to the formalization of several arrangements and the funding of boards.  This 
period of co-management agreement implementation was followed by a push to settle 
remaining land claims in northern Canada.  In the case of the Bathurst herd, 
deliberation was launched much later (1990s) through a planning process which 
resulted in an arrangement in which there is no formal board but instead, an informal 
arrangement in which First Nations and agencies come together periodically as needed 
to address caribou concerns. It is noteworthy that while some First Nations of that 
region would have preferred a formal arrangement focused on the Bathurst herd, it was 
not established, in part, because of the unwillingness of federal and territorial 
governments to provide the financial resources to support formal co-management.  In 
the absence of formal co-management, First Nations of this region have created their 
own “aboriginal council on caribou” a political alliance focused on the political goal of 
deliberating among indigenous leaders and advocating for caribou commons interests.   

As noted above, communication across scales is problematic, although these 
imperfect linkages have shown that in times of crisis groups do mobilize and express 
their messages to the appropriate parties.  In the case of the George and Leaf River in 
Quebec, jurisdictional conflicts at the provincial level created fractured co-management, 
but in spite of these structural issues, key individuals (indigenous leaders, active 
biologists working with agencies) have found ways to circumvent formal government 
policies and maintain active lines of communication.  Perhaps the critical issues facing 
formal caribou co-management is the extent to which changes in the authority 
structures of First Nations, through the signing of land claims and through the 
establishment of Nunavut, created an institutional mismatch because representatives of 
boards are not always formally linked to the groups they represent.  Are boards 
intended to be a representation of various types of caribou users and managers who 
deliberate about caribou, or are they in fact representational bodies?  Doug Urquart, an 
veteran participant of co-management for Porcupine Caribou, suggested (personal 
comm.) that the signing of land claims shifts the role of the boards to become more 
facilitative of regional discussions in nature, rather than advisory to government 
ministers.  At present it is unclear if the social capital of interpersonal relationships and 
trust that comes from board interactions will provide an important form of social capital 
as rapid social-ecological change creates a need to address novel problems and arrive 
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at robust decisions.  The Western Arctic Herd in Alaska, a model of ad hoc multi-
stakeholder deliberations without a formal advisory role, may prove just as effective as 
formal co-management.  However in all cases, the Western Arctic group included, 
groups’ deliberations take money and staff support, and in most all cases (except the 
aboriginal council mentioned above), they are highly dependent upon the contribution 
agreements of governance agencies for co-management funding.   While elimination of 
funding to support deliberations has been considered by governments, it has not yet 
been eliminated.   
 
2) Maintaining collaborative and systematic ecological monitoring;  Co-managers, both 
from the agencies and communities, today recognize that good decisions need to be 
based on good information and that good information comes, in part, from the on-going  
systematic collection of data (Kofinas et al. 2002, Kofinas 2005a).  The counting of 
caribou in each herd has been viewed as THE critical indicator for caribou management 
by scientists, with tremendous energy and financial resources expended arriving at this 
all-important number. Yet since Earnest Thomas Seaton’s attempt in the early 1900’s to 
estimate caribou populations of northern Canada using a method of comparing them to 
the number of cows one sees in a field of the Midwest US (Urquhart 1989), there have 
been numerous mistakes, conflicts, and social costs related to monitoring herd size.  
These conflicts were the source of the well known “Caribou Crisis,” in which estimated 
dramatic decreases were attributed to local people’s over hunting, resulting in some 
cases to forced relocations of villages (Freeman 1989).  In some cases increases in 
herd size as estimated by counts were biologically impossible.  The methods for 
counting caribou today are highly advanced, expensive to execute, and not without 
problems.  Herd counting generally occurs with aircraft photo imagery during calving or 
post calving periods, using a full count or transects with extrapolation and photo 
imagery.   

The idea that one can accurately count caribou from an on-the-land method is 
dismissed by most caribou biologists, although some hunters talk about changes in herd 
size based on personal observations.  It is noteworthy that after twenty years of formal 
co-management in the Porcupine and BQ herds, reported decreases in the number of 
caribou are still countered with questions about herd out-migration and methods for 
counting, with a level of skepticism by local residents similar to pre-co-management 
conditions.  That skepticism is also found among indigenous co-managers (i.e. board 
members) directly involved in board-level deliberations, although the need for quality 
monitoring is acknowledged and the members’ sophistication in critiquing the execution 
of census methods is in many cases advanced.  
 If one assumes that herd numbers are an important indicator for monitoring these 
systems, a review of the frequency of counting caribou particularly reveals how well co-
management and other arrangements have been able to direct agencies to monitor 
herds.  Of the 13 major barren ground herds of NA, caribou have been counted with 
modern methods on average for the past 32 years.   During that 32 year period, each 
herd has been counted on average every 8 years.  Since their last census, each herd 
has been counted on average once in the last 5.4 years.  After a long period of not 
counting the “Bluenose herd” radio collars were applied and it was discovered that there 
were three herds instead of one.  In some cases, such as the Porcupine where there 
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was a previously reported decline in population, attempts to monitoring herd size failed 
because of weather conditions.  It is surprising, however, that the Beverly and 
Qamanirjuaq herds were left uncounted for a 12 years period.   In the 2007 attempt to 
assess the herd population, few animals were found, an outcome which could be 
attributed to the long period between counts.  In response, indigenous co-managers 
suggested that the count had missed animals – similar to conversations of the caribou 
crisis in the early 1980s.  The current situation raises questions about the role of co-
management boards in directing agencies since the BQ board has made repeatedly 
requested for counts, and government agencies have not prioritized that request.  In the 
case of the Bathurst herd, the most reliable methods of counting were not conducted 
because elders rejected the use of radio collars on caribou, which they considered 
disrespectful. The current baseline data suggest a serious handicap by co-managers 
and others to address rationally the changes that have and are likely to occur in these 
regions..  
 With respect to drawing on community-based ecological monitoring, the most 
extensive and long standing program is the Arctic Borderlands Ecological Knowledge 
Coop of the Porcupine herd region (Kofinas et al 2002; see www.taiga.net/coop).  The 
program has been in operation for over a decade documenting local harvesters’ 
observations of change for caribou and other important species.  While considered 
successful among local communities, that program is not well integrated into decision 
making.  Other efforts at community-based monitoring of caribou have been initiated by 
floundered.  For example a program by of the BC caribou management board involved 
the communities of Arviat and Baker Lake, but was later cancelled because an 
evaluation of the program conducted by a consultant found that the program needed to 
have a bottom-up orientation and not a board level regional focus.  Because of the 
limited capacity of communities to initiate their own monitoring program, no on-going 
community monitoring has been sustained.  The situation raises the question of what is 
the appropriate level of orientation for initiating community monitoring programs; is it 
appropriate or even needed for regional boundary organizations to have a role in the 
process?  
 

 3) Focusing research that draws on local and scientific knowledge.  Efforts have been 
undertaken in all regions to document local and traditional knowledge and in some 
cases have been extensive, but efforts to “integrate” knowledge systems have been 
limited.  For the most part formal studies have been conducted as traditional knowledge 
or caribou science programs with integration primarily being confined to board-level 
discussions. In most cases, traditional knowledge has informed methods of research 
(where and how to do research) rather than the substance of findings. In the absence of 
boards, workshops have been used to bring groups together to address differing 
perspectives.  Given the inherent difficulties of knowledge co-production and the limited 
skills of most groups at interdisciplinary and cross cultural integration, the advances 
here should not be viewed as a failure.  

For example, in the central barrens of Canada governments, aboriginal groups 
and industry sponsored the West Kitikmeot/Slave Study which awarded funding for five 
years (CND$750,000), supporting several in-depth traditional knowledge and science 
based studies.  The program was outside the purview of caribou co-management, but 
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represented a focused research program with some joint decision making. Apart from 
some mitigation efforts for using fences to redirect caribou around diamond minds, the 
applied uses of integrating of local and science based research has not been significant.  
The same is true of other regions.  Among the most successful integrated research (and 
monitoring) has been on caribou body condition, in which hunters have been active in 
harvesting animals for biologists, and biologists have analyzed samples (e.g., Kofinas et 
al. 2003).  Military jet flights over Labrador’s Goose Bay region (George River caribou) 
also produced some research drawing from multiple sources of knowledge, resulting in 
some policy decisions restricting flights in local use areas.   
 It is clear that much has changed from the days in which indigenous perspectives 
on caribou were dismissed by agency managers as “anecdotal.” But even with the rise 
in the legitimacy of local traditional knowledge, there is considerable confusion about 
how to organize co-production and link it with decision making.  There is, however, a 
growing recognition that “integration” is best achieved through epistemological 
pluralism, which provides multiple views on caribou rather than a single synthetic view.  
   
 
4) Evaluating sensitive habitat, protecting important habitat, and participating in impact 
assessments.  While much of the focus initially on regional co-management of caribou 
was on compliance to hunting rules, there has been a shift towards a greater focus on 
the implications of industrial development. This shift is in part because of the extensive 
and accelerating interesting in resource extraction within caribou ranges and coincident 
of mineral deposits (including oil and gas) under caribou calving grounds.  For example 
the calving grounds of Western Arctic herd has some of the largest low-sulfur coal 
deposits in the world; the calving grounds of the Teshekpuk Herd is the subject of lease 
sales and a environmental impact assessment process considering full scale 
development; the Central Arctic’s calving grounds is the site of the expanding Prudhoe 
Bay fields; the Porcupine herd calving grounds on the Alaska side of the border is the 
most promising on-shore oil and gas in North America; the Bathurst calving ground area 
is the subject of interest for a deep-harbor port; the Beverly herd’s calving grounds is 
the site of extensive uranium interest.   In all cases, formal co-management boards 
have engaged in efforts to evaluate and protect important habitat.  They have also 
become active participants in impact assessment processes.  A review of the early 
stages of the Porcupine Caribou Co-management arrangement shows how its board 
established its role by making agencies of the region aware of the need to participate in 
impact processes, and how agencies eventually looked to that board as a source of 
advice on habitat issues and development.  Confronting the threats to development of 
the herds calving grounds in Alaska, this board established itself as a non-profit and 
acquired funding through private foundations to support the travel of Canadian villagers 
to the United States where they lobbied against development.  This activity so 
consumed the board that the Yukon Government felt it was neglecting its other 
management responsibilities, and threatened to end its financial support of co-
management.  In response, a First Nation of the region assumed leadership in the 
lobbying, with the board providing technical support.  In its early stages the BQ caribou 
management board was ambivalent about engaging in development issues, but with 
development interests growing, it now keeps a consultant on retainer who analyzes 
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information on current and proposed development activities and helps the board 
interpret their implications to caribou and communities.  Where there is no formal co-
management, regional organizations such as the North Slope Borough of Alaska’s 
Wildlife Department has taken a lead role in engaging in assessments, albeit with 
limited science capacity to do its own assessments.  
 In some cases there have been efforts to create calving groups’ protection 
policies, such as the North Slope Borough of Alaska’s Land Use Comprehensive Plan 
and the Caribou Calving Ground Protection Measures of Northwest Territories Canada.  
The challenges in Canada have involved proposed developments which occur outside 
protected areas with fixed boundaries.  
 In all cases, the issues of habitat protection are highly political and legally 
oriented, limiting the opportunities for using adaptive management approaches in 
decision making.  That said, the rise of habitat protection has forced those involved in 
governance of human-caribou systems to think about interactions beyond their 
immediate region and consider more carefully their the linkages to distant decision 
makers, be they the US Congress or a multi-national oil company.     
 
5) Develop a strategic harvest management plan.  Having a plan for management of 
harvest before facing times of caribou scarcity theoretically helps groups to develop 
mental pathways for sorting out contingencies without the political posturing that can 
interfere with harvest allocation negotiations.  Most co-management arrangements have 
written harvest management plans, with some contained as part of their formal 
“Management Plans.”  The BQ arrangement affirms the priority for subsistence 
harvesting and implementation of the precautionary principle, but does not state explicit 
levels at with various strategies will be implemented (see Figure 2). The Western Arctic 
Working Group spent much of its early years developing its management plan, which is 
focused in part on how to respond to conditions of a herd decline.  Stakeholders of the 
Bathurst herd organized around completion of a management plan, which included 
harvest management guidelines.  In each case there are more detailed allocation issues 
that need to be worked out, which will be difficult because harvest data are in most 
cases lacking or are incomplete.  Of course the ultimate trigger for all harvest plans is 
acknowledging that a herd size has declined to the point where specific harvest 
strategies are needed.  The Porcupine herd co-management of Canada has been 
unique in its use of a population simulation model, called “The Caribou Calculator” 
which provides a dynamic tool for understanding how different harvest strategies may 
affect herd population trajectories and recovery, and what the levels of risk involved with 
these levels might be.  However, most regions have yet to institute harvest restrictions 
due to declining numbers.  In the Bathurst range, the one case where recent declines 
have resulted in harvest restrictions, these policies have been met with a law suit by the 
affected party, which is challenging the science of the decision.      
 
6) Overseeing appropriate policies for traditional barter and trade that allow for food 
sharing between families, households, and communities; Sharing of caribou and other 
subsistence foods is a source of resilience for northern indigenous communities.  
Harvesting in most communities is undertaken to a great extent by super hunters with 
sharing as an important traditional institution.  In some cases, the hunter who shares is 
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believed to be the one who is the lucky hunter.  Households of single women and 
children is typically dependent on super hunters for their supply of subsistence foods, 
such as caribou.  Subsistence research in Alaska research quantities this as  the “30-70 
rule”  - 30% of the harvesters bring home 70% of the meat.  In most regions of the 
North, conventional notions of one hunter, one caribou have now been modified to allow 
for super hunting.  All formal co-management arrangements have special provisions 
outlining the acceptable terms for barter and trade, which allow indigenous harvesters to 
trade caribou and other wild foods for items such as gas, rifle shells, and modest 
amounts of money.  In several cases Asian exporters have approached communities 
with the hope of establishing on-going sales of caribou antlers for medicinal purposes.   
Co-management boards have functioned to discuss these issues at the regional level 
and highlighted some of the hazards of wasteful hunting that come when non-edible 
animal products are sold as commodities.  While no legal policies have been 
implemented, voluntary compliance has been practiced in most regions. Through such 
actions, co-management, formal and informal, has facilitated discussions both among 
communities of regions, but also between regions as buyers travel from herd to herd in 
search of products.   
 
 
8) Develop development with climate change related decision support tools:  Assessing 
the implications of climate change as well as climate change with industrial 
development  is a grand challenge for wildlife managers of the North, requiring 
understanding of highly complex processes of social-ecological interaction.  Multiple 
activities of industrial development raise questions about the problem of cumulative 
effects, which are not well understood by researchers or managers.  Decision support 
tools can potentially support an adaptive co-management approach to human-caribou 
systems by making explicit the available data for research, the state of knowledge about 
the problem, and the underlying assumptions used to assess conditions (Kofinas et al. 
2001).   Scenario analysis, which can be a part of decision support processes, provide a 
basis for exploring possible futures and facilitating discussions about preferred visions 
of a region or community (Peterson 2003).   

To date few involved in barren-ground caribou co-management have used 
decision support tools for co-management decision making. (There has been active use 
of decision support tools for woodland caribou, perhaps because the spatial extent of 
the problem is more confined.) The one exception is Porcupine Caribou co-managers of 
Canada, who have worked with university researchers to develop simulation models 
and have recently asked modelers to develop additional models to explore their used in 
harvest management. One explanation for the acceptance of decision support tools in 
this region may be that the board has been the subject of intensive research and 
ecological modeling for more than 30 years, providing excellent data and including 
highly interactive efforts to engage local residents in the development and use of these 
tools to generate fruitful discussion.  In some other regions the absence of good quality 
data and analysis on herd ecology make the kind of activities used with Porcupine 
Caribou impossible.   

Balancing the technical aspects of this work with the participatory process 
remains a challenge, particularly for those new to decision support tool development 
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and use.  For example, a workshop in Northwest Territories to discuss the options for 
using various modeling approaches for cumulative effects in Canada was held in 2008.  
Biologists and modelers came eager to compare notes on the technical aspects of 
these tools.  At the meeting indigenous leaders restructured the agenda of the meeting 
to eliminate all technical discussions and to allow local residents to hold an open 
discussion on the topic of cumulative effects.  It is not clear if this redirection was 
helpful, but it does suggest that the barriers for communication between modelers and 
indigenous co-managers are significant, and that special attention to process will be 
needed if such tools are to be implemented to move from “conventional co-
management” based on deliberation to newer forms of adaptive co-management 
focused on social learning.    

 
 
9) Achieving regional consensus and good compliance with co-management endorsed 
policies.  It has been noted that the ultimate test of co-management is for resource 
users to achieve a sufficient level of consensus that leads to good compliance (Kruse et 
al. 1998).  As noted, agency managers have often focused on compliance of harvesters 
to formal regulations, but as indigenous co-managers have discovered, getting agencies 
to comply with their commitment to resource stewardship is also part of the compliance 
challenge.  Because few of the barren ground caribou herds have experienced dramatic 
decreases in herd size during that last thirty years, there are few to no opportunities to 
“test” compliance questions with communities.  In the section above on barter and trade, 
I noted that there have been some positive experiences with voluntary compliance 
where there is strong community support.  There have also been some failures, such as 
the problems of enforcement of “let the caribou leaders pass first” regulation for hunting 
on the Dempster Highway in Yukon, which is based solely on traditional ecological 
knowledge.  The problems of compliance in that case point up another emergent 
condition of these systems related to the signing of native land claims.  While conflicts 
before and initially in co-management were with between local communities and state 
agencies, the nature of conflict has in some cases shifted to First Nation-to-First Nation 
conflicts.  The implications of shifts in the nature of conflict and the “Balkanization” of 
the north through land claims are not yet well understood.  
 
10) Linking across scales for inter-regional learning and global governance:  The scale 
of change and problem of regional heterogeneity suggest the need to move beyond a 
focus on specific regions, and instead to look at broader patterns of change and benefit 
from comparative studies.  In commons talk, this means that there is a need for great 
horizontal integration achieved through framing the commons at a larger scale. There 
are many questions to consider with this frame.   For example, to what extent is there 
synchronicity in changes in herd size in North America?  To what extent do differences 
in calving ground ecology translate into herd energetic budgets?  Are certain kinds of 
communities that hunt caribou (those central to a herd’s range, those at the margin, 
those near calving and post calving grounds) that are particularly vulnerable to changes 
in herd size?  What are the best methods for engaging users and managers in co-
management?  When are the ideals of adaptive management practical and appropriate?   
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 In 1998, researchers at Dartmouth College convened a meeting of reindeer and 
caribou managers, researchers, and indigenous leaders to create a research plan for 
circumpolar studies of Human-Reindeer/Caribou Systems (Kofinas et al. 2000).  The 
initiative was continued with funding from the International Arctic Science Committee, 
led by individuals with experience with Porcupine Caribou herd co-management.   From 
those meetings, the CircumArctic Rangifer Monitoring and Assessment (CARMA) 
network was launched in 2002, and has developed into a funded International Polar 
Year initiative. The mission of CARMA is to “To monitor and assess the impacts of 
global change on the Human-Rangifer System across the Arctic through cooperation, 
both geographically and across disciplines.”   CARMA network partners, including 
researchers, managers, and indigenous leaders from Canada, Alaska, Norway, 
Greenland, and Russia, have met annually (more than 40 participants in 2007) and 
implemented a international monitoring and assessment research program for about 8 
“reference herds,” using local knowledge, field based biological research, and remote 
sensing.  The program has developed standardized protocols for monitoring in the form 
of manuals, supported innovated research in caribou health assessments, launched a 
vidoegraphy project documenting the “Voices of Caribou People,” and initiated 
development of a suite of decision support tools based on compilation of an 
international database of information. The movement from regional co-management to 
the establishment of an international community of practice with interest in the resilience 
of human-caribou systems represents both a rescaling of caribou deliberations, and 
provides a platform for higher order of social learning.  As with caribou management at 
the regional scale, it is dominated by biologists, but it does have potential to support the 
international organization of indigenous leaders.   
 Other scaling from regional to circumarctic scale activities in caribou governance 
have taken place through projects of the Arctic Council, a international advisory body 
with formal representation by all seven arctic counties and observer groups such as 
indigenous organizations.  The work of the Arctic Council has been indirectly related to 
caribou thought projects like the Arctic Climate Impact Assessment; and directly through 
the “Family-Based Reindeer Herding and Hunting Economies and the Status and 
Management of Wild Reindeer/Caribou Populations” report to the Sustainable 
Development Working Group of the Arctic Council.  Whether and how these arctic scale 
activities can be translated into local adaptation and transformation are not clear.   
 
Discussion and Conclusion 
 
I have presented general observations about the evolution of resource governance for 
Human-Caribou Systems in North America, describing how key challenges associated 
with caribou management are being addressed from the local to regional to circumarctic 
scale.  Much of the discussion has focused on the performance and adaptations of 
formal co-management arrangements, although cases of no formal co-management 
have been considered and in some cases shown to be successful alternatives.  
Systems for regional deliberations are now established, although they continue to 
struggle with cultural communication problems and issues related to differences in 
worldview.  In spite of more that twenty years of co-management in some regions, basic 
data on herd numbers are lacking.  In some cases where there has been long-standing 
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co-management, limited attempts have been made to monitor herd size.  The need to 
evaluate important habitat and to assess the potential impacts of development projects 
are significant and growing challenges for those directly involved in regional caribou 
management decision making, and several strategies have been employed both to 
inform board-level discussions with better information and to reach out to distance 
grounds to lobby for support of caribou protection.  In most cases, barter and trade as 
an indigenous institution has been supported, but with accountability systems in place to 
avoid over exploitation.  While regional compliance remains the ultimate test of co-
management for some, it may also be the capacity of these systems to learn that greatly 
determines their effectiveness in conditions of rapid global change.  The movement 
from regional to circumarctic deliberations represents a transformation in thinking for 
many involved in governance of human-caribou systems. (See Figure 3) While the 
process of motivating researchers with personal research agendas in their regions (i.e. 
“their herds’) is not yet fully achieved in all cases, there appears to be an important start 
to the process which may grow and be sustained through time.   
 The rate of change, both in governance of human-caribou systems AND in forces 
such as climate change and industrial development in the North, raises a final question 
for this paper – can the rate of institutional change keep pace with the social-ecological 
change (and problems) that are likely to be confronted in the future?  While the answer 
is unclear at present, the evolution of these governance systems is promising.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 15 

 
 
Table 1 Examples of management arrangements for caribou in North America. (adapted from 
Kofinas and Russell 2004) 
 
Region or herd Management or 

coordinating body 
Type of arrangement; 
Enabling legislation 
or contract if any 

Key threats; 
motivation to 
participate  

Effectiveness 

Western Arctic Herd 
(Alaska) 

Western Arctic Herd 
Working Group; about 
20 members; 
government agency 
personnell serve as 
observers.  

A multi-stakeholders 
arrangement; No-
formal agreement for 
collaboration; 
development and 
agreement on written 
management plan. 

Anticipated future 
decline of the herd; 
Indigenous-non-
indigneous user 
conflicts.  

Initial progress was 
uneven; recent efforts 
at building cooperation 
are good resulting in 
management plan 
accepted by agencies. 
Arrangement still in 
early-stage of 
development. 

Forty Mile Herd (Yukon 
and Alaska) 

Forty Mile Recovery 
Team; multi -
stakeholder member-
ship.  

No formal on-going 
agreement; Team 
successfully achieved 
consensus and cul-
minated with a 
recovery plan that 
included controversial 
control of wolf 
population.  

Complete loss of herd; 
interest in increasing 
numbers of caribou for 
harvesting 

Perceived to be a good 
process by most; herd 
has begun to increase 
and expand its range.  

Porcupine Caribou 
Herd (Alaska, Yukon, 
and NWT) 

International 
Agreement for the 
Conservation of Porcu-
pine Caribou (signed 
by the US and 
Canadian Federal 
Governments). 

Signed international 
agreement, never 
ratified by US 
Government. 

Industrial development 
on calving grounds of 
the herd 

Mostly inactive 
because of pro-
development US 
Federal Government 
blocking activities of 
agencies to meet 
responsibilities of 
agreement. 

Porcupine Caribou 
herd (Canada portion 
of range) 

In Canada Porcupine 
Caribou Management 
Board.  

Formal Co-
Management; 
Canadian Porcupine 
Caribou management 
Agreement signed 
both by governments 
and indigenous 
organizations. 

Broad range of activity 
areas – active 
involvement in 
addressing impacts of 
industrial development, 
highway hunting, 
contaminants; public 
education, assessment 
of research activities.  

Perceived by locals 
and agencies of the 
region as value forum 
for addressing 
concerns.  

Bluenose East, West, 
and Cape Bathurst 
Herd (NWT) 

No special forum 
focusing exclusively on 
herds and human uses 
of herds; caribou 
issues addressed 
through regional land 
claims based co-
management bodies;  

Inuvialuit, Gwich’in, 
and Sahtu land Claim 
agreements, and 
others.  

Lack of data on herd 
prompted initial 
concern; need for 
baseline data; more 
recently, industrial 
development is 
perceived as biggest 
threat. 

Initial management 
planning process was 
successful in spite of 
no formal agreement. 
Overlap of winter 
range of Bluenose 
East with other herds 
points up questions for 
co-management 
boards with a mandate 
to focus on other 
herds.  

Bathurst Herd (NWT) Bathust Planning 
Group. 

Working towards 
“Bathurst Barren 
Ground Caribou 
Management Planning 
Agreement”. 

Industrial development 
in region, climate 
change.  

Process slow to be 
formalized and fully 
funded, but successful 
in bringing key groups 
together and 
establishing initial 
planning objectives.  

Beverly and 
Qamanirjuaq Herds 
(NWT, Nunavut, 
Saskauwan, Manitoba) 

Beverly and 
Qamanirjuaq Caribou 
Management Board. 

Formal “stand alone” 
co-management 
agreement signed by 
governments. 

Broad range of activity 
areas -- Habitat use 
and quality, impacts of 
fires on caribou, public 
education, assessment 
of research, 

Effective at achieving 
board-level consensus 
and maintaining 
oversight 
responsibilities for 
resource; 
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development. communication issues.  

George and Leaf River 
Herds (Quebec and 
Newfoundland) 

No single management 
body. In its absence, 
the Hunting, Fishing, 
Trapping, and 
Coordinating 
Committee (HFTCC) of 
the James Bay 
Agreement and to a 
lesser extent, the 
Institute for 
Environmental Monitor-
ing attempt to serve in 
this function. 

The James Bay 
Agreement and federal 
directive (based on 
Environmental Impact 
Statement for Military 
jet overflights) to 
create joint monitoring 
group.  

Broad range of 
activities for the 
HFTCC -- hydro 
development, military 
training jet over flights, 
dramatic increase in 
population of herd.  

Jurisdictional conflicts 
between Quebec and 
Newfoundland have 
limited overall 
effectiveness of 
coordinated 
arrangement.  

 
 
 
Figure 1 Beverly Qamanirjuaq Harvest Program of the Beverly Qamanirjuaq Caribou 

Management Board, Canada (from BCCMB Management Plan 2005-2012) 
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Figure 3 - Towards Adaptive Co-management 
of Human-Caribou Systems?
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