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CAES1-workshop 'Reindeer 2000' 

CAES-workshop 'Reindeer 2000', 11 and 13 August 1999, Tromsø, Norway 

CAES coordinators: Ekaterina Ruth & Pâivi Soppela. 

Organizing committee: Pâivi Soppela, Ekaterina Ruth, Walter Ruth, Bruce Forbes, Ulla Heiskari, 
Harri Norberg & Tarja Porsanger. 

Preface 

A group of PhD students, post-doctoral scientists and senior scientists gathered together in Tromsø, 
August 1999 for the 1st CAES Workshop 'Reindeer 2000', in conjunction with the 10th Arctic Ungulate 
Conference (AUC). The purpose of the workshop was to stimulate the interdisciplinary approach and com
munication in studies relating to reindeer and reindeer husbandry. 

The workshop got its idea in discussions of many scientists working in research related to reindeer hus¬
bandry. A holistic approach and dialogue between discipline borders was seen necessary to better under¬
stand the many challenges of today's reindeer husbandry. This workshop aimed to increase understanding 
and partnership particularly between young natural and social scientists, and to foster closer interaction 
across the borders, especially between the Nordic countries, North America and Russia. 

During the workshop the invited key-note speakers presented how they envisioned an interdisciplinary 
approach to research being developed in their fields and disciplines. The students' presentations provided 
an overview of their proposed or ongoing studies. As a whole, the introductions of the key-note speakers 
and presentations of the students served a basis for the session where the theme 'interdisciplinary' was dis¬
cussed and future activities were planned. The workshop turned out fruitful and stimulated lively discus¬
sions. The number of student presentations was 25 and that of keynote lecturers and organisers was 8. Total 
number of participants was 46, including participants from the AUC conference. 

In specific, the workshop 'Reindeer 2000' was a successful step and get-together for the international 
course 'Reindeer as a keystone species in the north: Biological, cultural and socio-economic aspects' that 
was held in the northern Fennoscandia and Kola Peninsula in September 2000 (The Proceedings are pub
lished in the Arctic Centre Reports 38, 2002). During the workshop, important contacts were established 
and the course planning was started. 

This issue of Rangifer contains four full-length refereed papers that are based on the student presenta¬
tions in the workshop. The paper of Lydia Heikkilâ features challenges of contemporary reindeer herding 
in a Sami area in Finland, Dessislav Sabev in tundra camps in the Kola Peninsula, and Greg Finstad in the 
Seward Peninsula, Alaska. The papers will show differences as well as similarities in the preconditions of 
reindeer herding in these areas and their particular concerns. In the fourth paper, Anne Kendrick presents 
considerations of shared decision-making of natural resources between 'local resource users' and 'state 
resource managers' in caribou co-management — a topical issue also in Nordic reindeer husbandry today. 

The present issue also includes the short communication of Yana Kuzmina and the extended abstracts 
of Alla Kolesnikova and Ekaterina Kuljugina. The other abstracts of the workshop presentations appeared 
in the Scientific and Social Programme - Abstracts of the 10th AUC, the section CAES Workshop, 
Rangifer Report No. 4, 1999: 103-114. 

The workshop was organised by CAES, and supported by NorFA. Warmest thanks to all the participants 
of the workshop as well as authors and referees of this issue. 

Pâivi Soppela 

1 Circumpolar PhD Network in Arctic Environmental Studies. 
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Program CAES-workshop 'Reindeer 2000', Tromsø, Norway 1999 

Wednesday, 11th August 18:00 - 22:00 

Session 1 Chairs: W. Ruth & P. Soppela 

Opening lectures: 
"Introduction of the CAES Network". Ekaterina Ruth, Department of Environmental Planning and Design, 
Luleå University of Technology, Sweden. 
"Introduction of the idea of the present Workshop 'Reindeer 2000'". Paivi Soppela, Arctic Centre, University 
of Lapland, Finland. 

Key note lecture 1: 
"Resolving complexity in reindeer and caribou grazing systems. The role of interdiscipinary research". David 
Klein, Institute of Arctic Biology, University of Alaska, Fairbanks, USA. 

Students' presentations: 
Sari Stark (Finland) - Reindeer grazing and soil carbon and nitrogen dynamics in northern-boreal and oroactic 
ecosystems. 
Ekaterina Kuljugina (Russia) - Dynamics of aeolian sands vegetation cover of tundra zone. 
Ulla Heiskari (Finland) - Digestive physiology and nutrition of reindeer with special interest in winter 
feeding. 
Anna Nilsson (Sweden) - Physiological characteristics of reindeer in relation to nutritional status and 
transition from pasture to feeding. 
Pål Storeheier (Norway) - Factors influencing the in vitro digestibility of lichens in reindeer. 
Erik Ågren (Sweden) - Early reindeer calf mortality. 

Session 2 

Key note lecture 2: 
"Socio-economic changes in Sami homeland - Renewing traditional knowledge systems". Jorunn Eikjok, 
University of Tromsø, Norway. 

Students' presentations: 
Otto Habeck (UK) - Reindeer herding as a survival strategy in the north of the Russian Federation. 
Dessislav Sabev (Bulgaria) - Reindeer herding after the Sovhoz: a tundra-centred field-research in the Kola 
Peninsula. 
Lydia Heikkila (Finland) - The socio-economic significance of the price of reindeer meat - representation of 
money in the reindeer herding Sami society. 
Tarja Porsanger (Finland) - Socio-economic development and reindeer herding in northern Finnish Lapland. 
Nicholas Gunslay (Finland) - The effects of the changes within reindeer herding regarding Sami identity and 
unity. 

Summary 

Friday, 13th August 09:00 - 18:00 

Session 3 Chair: W. Ruth 

Key note lecture 3: 
"The environmental and economical effects of contradiction between of reindeer-husbandry and industry 
development on the European North-East: The Experience of interdisciplinary research". Tatiana 
Evdokimova, Institute of Biology, Komi Science Centre, Syktyvkar, Russia. 
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Students' presentations: 
Nikolaj Polezhaev (Russia) - Using geographical information systems (GIS) for reindeer range mapping. 
Yana Kuzmina (Russia) - Reindeer impact upon the hydrobiological regime of the northern water bodies. 
Alla Kolesnikova (Russia) - The relations of reindeer with Coleoptera of Bolchezemelskaya tundra. 
Sergej Mishenev (Russia) - Veterinary and ecological aspects of reindeer breeding in northern Russia. 
Elena Romanova (Russia) - History and prospective use of reindeer genetics in the Russian North. 
Lars Rønnegård (Sweden) - Selection strategies in reindeer management. 
Harri Norberg (Finland) - Reindeer calf mortality as a key factor for population management and productiv¬
ity in reindeer husbandry. 
Tatiana Ermashova (Russia) - The effect of using non-traditional foods in the diet of agricultural animals. 

Session 4 

Key note lecture 4: 
"Hunting/herding relationship to reindeer: some social and cultural implications". Yvon Csonka, Prehistory 
Dept., University of Neuchatel, Switzerland. 

Students' presentations: 
Anne Kendrick (Canada) - Complementing links: the exchange between western science and traditional eco¬
logical knowledge in caribou co-management structures. 
Greg Finstad (USA) - Impact of the range expansion of the Western Arctic Caribou Herd onto traditional 
reindeer ranges of the Seward Peninsula, Alaska. 
Carita Bergman (Canada) - Caribou movement as a correlated random walk. 
Amund Høymork (Norway) - Antler development in reindeer in relation to age and sex. 
Raphaela Stimmelmayr (USA) - Meal patterns in reindeer ecological implications. 
Michael Ferguson (Canada) - Understanding data and information from different cultural knowledge systems. 

Lecture: 
"Introduction of the provisional programme of the Course 'Reindeer as a keystone species in the North: bio¬
logical, cultural and socio-economic aspects' which due to be held in Nothern Finnish Lapland, Finnmark and 
Kola Peninsula in 2000". Paivi Soppela, Arctic Centre, University of Lapland, Finland. 

Key note lecture 5: 

"Questions of interdisciplinarity in Arctic environmental studies". Walter Ruth, Luleå University of Techno¬
l o g y . 

Discussions and planning sessions in working groups chaired by lecturers. Organising chair: Walter Ruth, 
Luleå University of Technology, Sweden. 
Results of the working groups. Chairs: P. Soppela, W. Ruth & B. Forbes. 

Summary 
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CAES-workshop "Reindeer 2000" 

Tromsø, August 1999. 

Caribou co-management: Realizing conceptual differences 

Anne Kendrick 

70 Dysart Road, Natural Resources Institute, University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada (umk-
endri@cc.umanitoba.ca). 

Abstract: The conditions allowing innovative collective learning of the unpredictable dynamics of caribou populations may 
be particularly apparent in co-management settings, especially those settings that foster diverse understandings of cari
bou ecology. This paper examines co-management, specifically caribou co-management in arctic and subarctic North 
America, for evidence of diverse conceptual constructs among co-management participants. It is suggested that the learn¬
ing occurring in cross-cultural co-management settings may lead to the development of the humility necessary for the 
expression and adaptation of diverse understandings of caribou ecology. 

Key words: epistemology, knowledge system, management. 
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Introduction 

While acknowledging the significance of the politi
cal power dynamics between 'state' and 'community' 
in caribou co-management, this discussion concen
trates on learning and the accommodation of varied 
ways of knowing. The question of how humans learn 
to respect other ways of knowing is represented here 
as a question of humility, a respect for diverse reali¬
ties. Humility is central to a needed dialectic or 
"new mode of conversation" allowing diverse and 
flexible human thought (Gregory Bateson in Mary 
Bateson, 1991: 306). This discussion sits within a 
larger global debate about learning that accepts the 
existence of uncertainty rather than the promotion of 
'the myth of abstract certainty' or a belief that sci
ence can and will reveal all 'truths'. 

Co-management is the sharing of natural resource 
management decision-making between 'local 
resource users' and 'state resource managers'. In this 
case, local resource users are traditional caribou-
hunting communities who have had a high degree of 
cultural and/or economic dependence on caribou for 
many generations. The 'sharing' of decision-making 
authority is rarely, if ever, equal in co-management 
arrangements. Land claims processes have certainly 
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played a part in addressing this imbalance in deci
sion-making authority in Canada (Campbell, 1996). 
However, recognition of the political power imbal¬
ance between aboriginal peoples and external state 
agencies is undeniably a part of understanding the 
learning that occurs in co-management scenarios. 
References to Aboriginal peoples in this paper 
include both First Nation/'Indian', Inuit and Métis 
peoples. 

The often-mentioned 'user-manager' dichotomy 
has never represented a strict divide between aborig¬
inal 'users' and state 'managers'. The seamlessness of 
resource use, observation, and interpretation of natu¬
ral processes means that the management and har¬
vest of resources is conceptually and practically 
inseparable in many northern communities (Usher, 
1986: 2). Knowledge is derived from every aspect of 
caribou harvesting: from travelling, searching, hunt¬
ing, skinning, butchering, and eating, and this 
knowledge modifies human-caribou relationships. 
Moreover, the 'user-manager' dichotomy is further 
blurred with the settlement of land claims; aborigi¬
nal 'users' may also be state 'managers' and policy¬
makers. 
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Co-management Tensions and Trust 

While co-management broadens participation in 
resource management decision-making, it is not a 
panacea for the resolution of long-standing resource 
management conflicts, especially when there are 
considerable transaction costs endured by the indige¬
nous societies who participate in these processes 
(Caulfield, 1997; Kofinas, 1998). These transaction 
costs are focused on the burden that lies with abo¬
riginal peoples to 'prove land use or lose it' or to 
prove the legitimacy of their ecological knowledge 
(AFN and NAFA, 1995: 19). Aboriginal peoples 
may be 'information-rich, but data poor' and with¬
out the transformation of knowledge into shareable 
data, aboriginal rights and land use systems can be at 
risk because they are 'invisible,' although equally at 
risk when 'visible' and therefore easily co-opted 
(AFN and NAFA, 1995). However, the documenta¬
tion of indigenous knowledge can be an expensive 
prospect. Perhaps fortuitously, aboriginal peoples' 
knowledge often represents knowledge that is pro¬
hibitively expensive to collect using conventional 

biological methods (AFN and NAFA, 1995: 8) and 
government and aboriginal peoples' needs and 
resources can be complemented in a kind of political 
tradeoff. 

While not denying that power dynamics are cen¬
tral to co-management decision-making processes, 
this discussion is an attempt to expand upon the con¬
cept of "trust between actors," one of Berkes' (1997) 
posed conditions for successful co-management. 
Trust is at the centre of co-management processes, 
including: "Trust that the sensitivity of [aboriginal 
peoples] data will be respected. Trust, that the data 
won't be misused. Trust, that the data was collected 
in a credible way. And trust that the people or agen¬
cies interpreting the data have the skills, sensitivity 
and understanding to do so" (Olive & Carruthers, 

1998: 132). 
Trust is connected to learning and dependent on 

the mutual recognition of diverse belief systems or 
metaphors by the parties involved in co-manage¬
ment. It is suggested that co-management analyses 
have largely ignored the potential development of 
innovative learning processes within co-management 
institutions because of an almost complete focus on 
political power dynamics. 

Of fundamental importance to this discussion is 
the finding, in a comparative study of Alaskan and 
Canadian caribou management systems, that neither 
the Canadian nor the Alaskan systems have found 
effective mechanisms for incorporating user and 
manager caribou observations (Kruse et al., 1998). 
Managers comment that user observations are often 
difficult to interpret and a divergence in user and 
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manager views stifles efficient action. As a result, 
conventional management measures (i.e. limiting 
harvest rates) may be achieved only at the expense of 
significant short and long-term social costs and with 
minimal understanding of the natural processes reg¬
ulating caribou numbers and the viability of caribou 
populations. A prime example of the social costs pos¬
sible are early harvest data collection practices in 
northern Canada. These data were used to set quotas 
on community harvests, but allowed communities 
little input into the formulation of quotas (Usher & 
Wenzel, 1987). Widespread community mistrust of 
harvest data studies resulted, and negotiations to 
develop suitable protocols for harvest data collection 
were long and difficult. 

Traditional Knowledge of Caribou 

Traditional knowledge ... is encoded in story, 
song, and dance served to maintain the link 
between culture and land through all manner 
of adversity that accompanied colonisation 
(Duerden & Kuhn, 1998: 33). 

The comparative study of Alaskan and Canadian 
caribou management systems revealed that not only 
do caribou users and managers have divergent per¬
spectives on caribou ecology and management, but 
that they have difficulty interpreting each other's 
knowledge (Klein et al., 1999: 495). It is worthwhile 
to take a closer look at the structure of traditional 
knowledge in order to appreciate the perceptual gap 
between caribou ecologists and traditional caribou 
hunters. 

The notion that the act of harvesting caribou con¬
tributes to an understanding of the health and pop¬
ulation dynamics of the animals underlies tradition¬
al caribou hunters' knowledge of these animals. 
Historically, hunting practices that allowed mass 
harvests of caribou occurred everywhere throughout 
the circumpolar north (Speiss, 1979). A discussion of 
mass harvests reveals the extent of local knowledge 
in both a temporal and spatial sense. Drift fences, 
impoundments and snares were employed (Kelsall, 
1968: 213; Speiss, 1979: 105) to harvest large num¬
bers of animals in the past and the use of these tech¬
niques was based on knowledge of the timing and 
location of high caribou population densities and 
migration paths. 

The level of knowledge involved in the coordina¬
tion of these large harvests is notable given that large 
numbers of people (800—1000) assembled expressly 
for these hunts (Smith, 1978). For example, the 
Chipewyan, located in northern Saskatchewan, 
Manitoba and the Northwest Territories in Canada 
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(one of several Dene or Athapaskan language speak¬
ing groups) had a high dependency on caribou. The 
Chipewyan needed to have a reasonable expectation 
and knowledge of the availability of moderate or 
large bands of caribou (Speiss, 1979: 135). Drift 
fences mimicked knowledge that caribou move¬
ments are mediated by geomorphological features 
like landscape contours such as ridges and eskers. 
Assembling large numbers of people specifically for 
such communal caribou hunts says something about 
the scale of the knowledge and the formidable com¬
munication involved. Drift fences at least a mile 
(American mile) round have been noted (Kelsall, 
1968: 214). The interconnected and socially cohesive 
Chipewyan bands arcing from just west of the 
Hudson Bay coast northwest to the Arctic Circle still 
engaged in communal hunts using chute and pound 
techniques in the 1920s and 1930s. 

It is possible that the hesitancy of communities to 
accept the methods and technology of caribou popu¬
lation surveys is also related to the ways that such 
research affects local knowledge exchange systems. 
"The sharing network, in addition to its functioning 
as a mechanism for distributing resources through 
the community, also functions as an information 
network" (Collings, 1997: 25). 'Local' sharing net¬
works were historically distributed in some northern 
areas across broad regional areas. For instance, 
Chipewyan people did not live in isolated, individ¬
ual camps, but moved between interconnected and 
shifting aggregations of family groupings. 
Intercommunity trade networks essentially extended 
the scale of a 'local' community. The Chipewyan 
'information network' rethinks community as 'cul¬
tural isolate'. There are other examples of such 'infor¬
mation networks' including the Inupiat peoples who 
hunt the Western Arctic caribou herd in Alaska. 
Historically, 20 Inupiat societies were associated 
with 'home districts,' but identified themselves as 
part of a single Inupiat Eskimo culture. 

These communication networks did not disappear 
with the advent of permanent settlements. 
Nakashima (1991: 339) writes of the Québec Inuit 
and how ". . . the informed network of communica¬
tion which is a dynamic part of contemporary com¬
munity life provides a system by which wildlife con¬
ditions, numbers, distribution, etc. can be moni¬
tored with unequal efficiency". Temporally and spa¬
tially the scales of local indigenous knowledge can be 
quite large. Local oral histories relate information 
about isostatic rebound, flooding events and the 
structure of local ecosystems (Duerden & Kuhn, 

1998: 35). 
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Divergences in Perceptions 

The continued differences between 'caribou users' 
and 'government managers' perceptions of caribou 
population dynamics (see Kruse et al., 1998) repre¬
sents a significant epistemological issue; the co-exis¬
tence of different ways of thinking. Epistemolo-
gically-speaking, co-management may contain clues 
about how to overcome human beings' deficit of 
what we are able to know and think (Mary Bateson, 
1991) and an increasing tendency to homogenize 
how we are able to know and think. Understanding 
the assumptions that lie behind the concepts cur¬
rently employed in caribou ecology is a large part of 
appreciating the contribution of community-based 
knowledge (including both traditional ecological 
knowledge and day-to-day local observations) to an 
understanding of caribou in circumpolar environ¬
ments. This discussion uses the term 'traditional eco¬
logical knowledge' in the sense of the cumulative 
knowledge of people connected to place over genera¬
tions (Berkes, 1999). 

While it is important to recognize that human-
caribou relationships have an enduring history, the 
values and behaviour underlying these relationships 
have always been dynamic. The circumpolar north 
'pulsates in space and time' (Krupnik, 1993: 158). 
The 'cycle' is the basic unit of northern ecology, 
affecting virtually everything (Pruitt, 1978) and as a 
consequence, the adaptations of people to circumpo-
lar environments are, and always have been, flexible. 

Biologists have recognized the need to examine 
the historical basis of the differences and resultant 
conflicts between the environmental perceptions of 
boreal ecologists and northern indigenous communi¬
ties for many years (Drolet et al. , 1987). The current 
'co-production' of knowledge (Kofinas & Braund, 
1998) between caribou-harvesting communities and 
academic researchers includes both the conceptual 
and empirical knowledge of communities. There has 
always been interplay between the knowledge of the 
state and communities about wildlife populations 
(Feit, 1998). However, the application of local 
knowledge by wildlife resource professionals increas¬
ingly reflects the 'needs and well-being of local 
resource users' and not just the 'interests and condi¬
tions of state institutions' (Feit, 1998: 123). The 
power dynamics involved in the recognition and 
expression of local knowledge is expressed by 
Foucault who has said that the "history and place of 
science in the larger context of power is needed . . ." 
(quoted in Peet, 1998: 2), and this is as true for the 
study of caribou ecology as any other aspect of sci¬
ence. 

A growing appreciation of the uncertainty 
involved in understanding fluctuations in caribou 
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populations is also playing a role in increasing aca¬
demic interest in the contributions of local knowl¬
edge to understandings of caribou ecology (Klein et 
al. , 1999). Caribou population fluctuations are far 
more variable than biologists imagined 50 years ago 
(Klein, 1991). Fundamental concepts of caribou 
ecology in particular are still under negotiation. 
Even the question of defining 'a herd' is a matter of 
contention if the perceptions of caribou-using com¬
munities and caribou biologists are compared. In the 
Canadian arctic and subarctic there is an incomplete 
knowledge of almost all managed species and limit¬
ed time depth of scientific knowledge (Ferguson, 
1997). If fluctuations in caribou population dynam¬
ics range from 35-100 years then the observations of 
state management institutions are limited in the 
extent to which these cycles can be understood (the 
first Canadian Wildlife Service studies of caribou 
began in 1948). 

The problems of generalizing to broader spatial 
and temporal scales, especially in fluctuating envi¬
ronments like boreal ecosystems, are especially prob¬
lematic (Ferguson et al. , 1998). While indigenous 
knowledge is recognized as a source of empirical 
knowledge and ecological hypotheses, it has only 
recently been recognized by scholars as a source of 
alternative interpretation (Cruikshank, 1998; 
Ferguson et al., 1998; Wenzel, 1999). Local knowl¬
edge is particularly critical to understandings of cari¬
bou dynamics precisely because of the wide circum-
polar distribution and diverse habitats that caribou 
occupy. Gaining an understanding of caribou popu¬
lation dynamics and potentially predicting the 
responses of caribou populations to global warming, 
for instance, limits the value of generalizations 
(Gunn & Skogland, 1997). Moreover, it is predicted 
that global warming will add further variability to 
the inherent fluctuations in caribou population size 
and this effect wil l vary regionally (Gunn & 

Skogland, 1997). 

The Relationship between Human Purpose 
and Resource Management 

The limitations of humankind's understanding of 
ecological processes is a systemic, epistemological 
problem (Gregory Bateson quoted in Mary Catherine 
Bateson, 1991). Mary Catherine Bateson (1991) 
summarizes this problem as: 

... a destructive mismatch between human 
behavior and the characteristics of the bios¬
phere within which human beings live and 
on which we depend [exist]. This is a mis¬
match rooted, not in the mistakes of particu-
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lar chemists or the wastefulness of hunters or 
farmers, but in the human capacity to think 
about natural systems and act on that knowl¬
edge. 

Co-management is potentially an arena where the 
human capacity to think about natural systems may 
be 'remembered' and expanded. This may be 
achieved not only by respecting the metaphors or 
beliefs of local communities which inform the tech¬
nical aspects of traditional knowledge and practice, 
but learned in institutions displaying the ability to 
link thought about social and ecological systems. 
Fienup-Riordan's (1999) recent work with Yup'ik 
communities in Alaska confirms the importance of 
the social connections between state and community. 
Without the development of personal connections, 
collaborative work between communities and the 
state remains limited in scope. As expressed by one 
Yup'ik elder: 

There are different kinds of biologists. Some 
stick with what they know, they don't try to 
expand their knowledge. There are the others 
who want to learn more and expand their 
knowledge to help us (Fienup-Riordan, 
1999: 19). 

Understandings of caribou population dynamics 
are limited by a lack of environmental history 
(Bergerud, 1996 in Anderson, 2000). Implicit in 
gaining a sense of this history is understanding the 
linked history of caribou and people. The seasonal 
shifts of micro/ macro-bands of Chipewyan and how 
these shifts matched the movements of caribou is an 
example of the communication exchange networks 
that marked human-caribou relationships in the 
past. However, understanding the collective actions 
and knowledge of today's settled caribou-hunting 
communities is equally important. In order to appre¬
ciate the contributions of community-based knowl¬
edge to current academic discussions of caribou 
health, population size and dynamics, the links 
between past and present knowledge are key. 

Defining Caribou Population Dynamics: by 
whom and how 

Terms such as herd 'health,' 'stability' and 'change' 
are descriptions bound in logic that may not be 
equivalent to indigenous concepts of cyclical 
processes like caribou population dynamics. 
Gunderson and his colleagues (1995) describe ecolo¬
gy's struggle to understand the 'soup' of processes 
represented by ecosystems often undermined by lin-
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ear thinking (quoted in Kofinas & Braund, 1998). 
Community knowledge of population dynamics may 
shed light on this 'soup' if it is not masked by con¬
ventional understandings of ecological dynamics. 
Short-term swings in weather and plant biomass 
may explain longer-term (decades) fluctuations in 
caribou herd size. However, factors such as predation 
and human harvest may increase or decrease these 
swings and serve to dampen fluctuations. 

If human harvests can play a role in dampening 
caribou fluctuations when population numbers are 
low, then the matter of how and who defines popu¬
lation 'crises' becomes all the more important. 
Disagreements between caribou users and managers 
about the existence of caribou population crises can 
be seen across the North American North, from 
Alaska to Québec (Meredith, 1983; Freeman, 1989; 
Collings, 1997; Kofinas, 1998; Anderson, 2000). It 
appears that the conclusion of caribou biologists that 
caribou populations were in a state of 'crisis' in the 
1970s may have contradicted what communities 
knew about the sequencing and phenology of cari¬
bou movements and distributions. 

We return again to the notion of defining 'a herd'. 
There are "major differences between the Inuit con¬
cept of caribou populations and that used commonly 
by caribou biologists" (Ferguson et al., 1998: 216), 
and in the case of southern Baffin Island, "Inuit 
knowledge proved to be temporally and spatially 
more complete than the written record" (Ferguson et 
al. , 1998: 201). The herd discreteness issue can be 
looked at from behavioural and genetic points of 
view. The two are obviously related, but how do 
community perspectives of the behavioural aspects of 
herd dynamics advance understanding? 

In parallel to Ferguson's work with Baffin Island 
Inuit, Soviet ethologists, adopting much of their 
thinking from local perspectives, describe stado 
(migratory aggregations) in relational and behav¬
ioural definitions of caribou groupings. 'Herdness' 
changes seasonally and by activity (Anderson, 2000), 
varying according to the microecological conditions 
of each season. "These relational models of migra¬
tions are supported by a rather less well known side 
of Soviet biology and ethology which stresses the 
voluntaristic and direct effects of people on natural 
phenomena" (Anderson, 2000). Inuit and Dene eld¬
ers have also suggested that the relocation of people 
to certain regions (and away from others) dramati¬
cally impacted migratory behaviour (LIA, 1977; 
Smith, 1978; Bussidor & Bilgen-Reinart, 1997). 
The long-standing and mirrored relationship of peo¬
ple and caribou is well-recorded, but the effects of 
human movements and behaviour on caribou popu-
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lations beyond speculation on the effects of harvest¬
ing levels is little understood. 

The historical distribution of Chipewyan camps in 
the taiga-tundra ecotone directly mediated the 
migratory movements of the Qamanirjuaq, Beverly 
and Bathurst caribou herds. "The hunting groups 
may be viewed as strategically situated reconnais¬
sance patrols for collecting information on caribou 
movements and intentions" (Smith, 1978: 83). The 
composition of regional and local bands and hunting 
ranges was extremely flexible to accommodate the 
variation of caribou movements (Smith, 1978: 84). 
The archaeological data of the spatial arrangement of 
bands along the forest-tundra transition zone has 
considerable time depth (Smith, 1978: 75), follow¬
ing the same annual cycles of movement from at 
least A . D . 1400-1900 and possibly much longer. 
This is particularly remarkable given that herd size 
fluctuated considerably during this period (Burch, 

1991). 
This knowledge of the historical links between 

Chipewyan and caribou has implications not only for 
the temporal and spatial depth of this knowledge, 
but for the understanding of the human-caribou 
interaction itself along caribou migratory routes. 
Although Chipewyan do not currently live in this 
spatial distribution, the experience and memory of 
living in a seasonal round in relationship to caribou 
movements still exists, and movements to re-create 
an information network that partially replicates such 
communication should not be discounted. The 
knowledge of the pattern or sequencing of move¬
ments may be linked to knowledge of changes in 
abundance or herd size. 

Ferguson's work with the Inuit of south Baffin 
Island shows evidence of different patterns of 
thought about caribou dynamics. The processes of 
range expansion including range drift and shift in 
wintering areas (Ferguson et al., 1998) are also 
observed by Gwich'in (like the Chipewyan the 
Gwich'in are Athapaskan language speakers) in the 
western Canadian Arctic (Kofinas & Braund, 1998). 
For example, during population decreases, winter 
range volatility is marked by frequent and unpre¬
dictable interannual range shifts. Inuit and Gwich'in 
observations describe changes in population dynam¬
ics useful in predicting future changes through 
knowledge of the sequence of changes in caribou 
movement and distribution. 

Community harvesting practices essentially high¬
light the range not only of the local observations of 
caribou-hunting communities, but the geomorpho-
logical and phenological knowledge of traditional 
caribou hunting peoples. Archaeological data show 
the temporal depth of this knowledge; there is a cor-
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relation between phytogeographic change, caribou 
behaviour and human adaptation (Speiss, 1979: 51). 

Conclusions 

Since the uncertainty of knowledge about caribou 
population fluctuations is high, science can't predict 
when significant changes in herd populations will 
occur (Kruse et al., 1998). Caribou monitoring data 
is particularly subject to sampling and measurement 
errors. The traditional way of life of caribou hunting 
peoples such as the Chipewyan illustrates that it is 
possible to adapt to and live within the uncertainties 
of caribou population dynamics. Resource user 
knowledge can address the problem of persistent 
uncertainty with respect to the timing of changes in 
populations especially among people such as the 
Chipewyan who historically had a high dependency 
on caribou (Speiss, 1979). 

Handling the uncertainty of current understand¬
ings of caribou population dynamics is critical to the 
manner caribou ecologists and caribou-hunting com¬
munities 'co-produce' knowledge to reflect the prob¬
lem of uncertainty in a comprehensive manner 
(Kofinas, 1998). There is a possible resolution of the 
mixing of typologies of population structures to be 
found with reference to community-based knowl¬
edge of behavioural parameters (Anderson, 2000). 
However, formalized caribou management systems 
do not have a firm grasp of the flow of information 
between communities, native organizations, man¬
agement agencies and industry (Kofinas & Braund, 

1998). 
A careful study of the environmental history of 

human-caribou relations, the manner in which land¬
scape ecology affects herd discreteness, and how 
human behaviour affects caribou migratory behav¬
iour, might expand models of caribou population 
dynamics. Current efforts to identify local proposi¬
tions of caribou movements and distribution do 
exist. What this discussion hopes to have outlined, 
however, is that concepts like 'population health,' 
'stability,' and 'crisis' are not neutral classifications. 
What is known and who is knowing are intimately 
connected. Community insights into herd discrete¬
ness, population shifts, and range expansions for 
instance, can shed light on the complexities of cari¬
bou ecology not commonly integrated into formal 
intellectual discourse. Real innovation in thought 
may be discovered in resource management 
approaches that concentrate on recognizing cultural 
differences in learning patterns. 
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Abstract: This paper is based on field experience in the tundra camp of a reindeer-herding brigade with mixed ethnic back¬
ground (Komi, Sami, Nenets, Russians) belonging to the ex-Sovkhoz of Krasnoschelie. Its purpose is to situate the new 
critical issues facing the reindeer-herding collectives after the economic collapse in Russia in 1998. My main argument 
is that the increasing economic isolation of the tundra periphery forces the herders to redefine their relationship with both 
the centre(s) and the other tundra actors. Reindeer herding on the Kola Peninsula is analysed in relation to its heteroge¬
neous economic system defined by the old Sovkhoz-like management and the new Western buyer of reindeer meat. 
Furthermore, the social environment in the herding territories has changed since the deterioration of the central planning 
economy, implying new renewable resources' users. After massive loss of jobs, militaries, miners and geologists came into 
the tundra for substantial hunting and fishing and so became actors in the local informal economy. Finally, tundra-locat¬
ed herders and hunters seem to be somewhere unified by a discourse against the town-based administrative power and 
economic actors such as mining industry. Therefore herders have to deal with both an old administrative system in the 
agrocentre and new realities in the tundra. Based on a case study of herding/hunting activities in a tundra camp, the paper 
analyses the social relationships between the different actors in the post-Soviet Kola tundra and express their quest for 
solutions. 

Key words: bazi (tundra camps), brigades (crews, collectives), informal economy, participant observation, periphery, 
Sovkhoz, syncretism. 
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Introduction 

The sharp deterioration of the Russian economy in 
1998 has strongly affected the northern periphery. 
The aim of my fieldwork was to share experience 
with tundra actors in the given economic crisis and 
to look, from a 'tundra perspective', after the current 
social dynamics in the post-Soviet North. More 
specifically my concern is how the economic rela¬
tionships in the very periphery are redefined in 
response to centre's pressures. This paper follows a 
ten weeks fieldwork conducted during the spring 
1999, mainly at the reindeer herding camp No. 1, 
belonging to the former state farm Pamyat Lenina 
('Memory of Lenin'). During Soviet rule, the tradi-

tional reindeer husbandry was reorganised into col¬
lective farms (kolkhoz) and later into state farms 
(sovkhoz). Created in 1921 in the village of 
Krasnoschelie, the Kolkhoz has progressively formed 
what will be later called 'agrocentre'. Classed as per-
spectivnoe ('with good prospects')1 the village of 
Krasnoschelie became a local agrocentre after the 
fusion with two other kolkhoz' (Ponoy and Sosnovka) 
in 1962. Then the improved Kolkhoz was renamed 
Pamyat Lenina . It was transformed into a state farm 
(sovkhoz) in 1971. In terms of reindeer husbandry, 
Pamyat Lenina has been the second biggest state 
farm after the sovkhoz 'Tundra' in Lovozero. It con¬
sists of four operating brigades with 10 herders each 

1 See Palloit (1990: 665) about the methodology of classification. 
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Fig. 1. Natural and social environment for the reindeer herding in the Kola Peninsula. 
The two reindeer-herding farms are located in Lovozero ("Tundra", majority Sami) and in Krasnoschelie 
("Olenevod", with units in Kanevka and Sosnovka, majority Komi). The South-North oriented railway through 
Kandalaksha to Murmansk has been the artery providing labor power from South for the 1930s industrializa¬
tion. Nowadays it divides the peninsula into a heavy industrialized urban West and a low-populated pastoral 
East. Furthermore, the reindeer-herding camps, situated North from Krasnoschelie and North-East from 
Lovozero are surrounded by Northern Fleet military bases, towns and complex from the coastal North-East: 
Gremikha military town relies on Iokanga River2 as does Krasnoschelie's tundra camp No. 1. Westward 
beyond the national border, Scandinavian investors create market expectations in the still centralized Farm 
Administrations. 

one and nearly 20 000 reindeer (new data 2002). The 
'Tundra' state farm was reported to include 25 000 
reindeer in 2001 (Jernsletten & Klokov, 2002). Both 
state farms are situated in the eastern part of the 
peninsula, encompassing nearly the entire tundra 
region of Kola, administratively defined as Lovozero 
District. 

The tundra camp of brigade No. 1 is located on 
the Iokanga river 350 km away from the municipal 
centre Lovozero. Its economic centre, though, is in 

Krasnoschelie, which, despite of the status of 'agro-
centre' is in fact a remote village not connected to 
the road system of the peninsula. The social environ
ment of the reindeer herders has definitively changed 
after president Yeltsine and prime minister Chubais 
started reforms on privatisation (Zakon "O privati-
zatzii gosudarstviennyh i munitzipial'nyh predpriiatiy v 
RSFSR", 1991). In this paper I argue that the eco
nomic crisis during the transition in Russia is invest¬
ing the geographical isolation of the tundra regions 

2 Fore more detailed maps on military bases, see Skorve, 1991: map 8; Ries & Skorve, 1987: 47. 
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Table 1. Economic and social relationships between the main actors in the agrocentre and the tundra. The paper focus
es the periphery and emphasise the "tundra perspective". 

AGROCENTRE PERIPHERY 

Location Village 
administrative centre 

(ex)State Farm 
economic centre 

Tundra camps 

Actors Lovozero 
(District centre) 

Krasnoshchelie 

Sovkhoz Tundra 
8 brigades 

Pamyat Lenina 
4 brigades 

reindeer herders; 
military, geologists, 
hunters, poachers 

Relationship Substantial 

Family network 

Vertical relationship 
Sovkhoz administration -

Brigades 

Informal horizontal 
relationship 
Brigades -

other tundra actors 

into a syncretic network of heterogeneous economic 
models which relates the reindeer herding brigade as 
a 'convergence point'. Indeed, the tundra-camped 
brigade has to manage both its inherited Soviet-like 
relationship with the centre(s) and its informal deals 
with the new tundra actors. The main actors in the 
agrocentre and the tundra are depicted in Table 1. 

As for the ethnic landscape, there is a great deal of 
ethnic variety in the brigades with no clear distinc¬
tion, due to the many mixed marriages and the 
industrial migration from the south in Soviet times. 
However, one could say that the Sami represent the 
majority in "Tundra" sovkhoz brigades, whereas the 
Komi are predominant in "Pamyat Lenina" herding 
collectives. The Nenets, though, are represented in 
all the brigades, as well as Russians descendants of 
the 1930s labour migrants. Brigade No. 1 of 
Krasnoschelie consists of ten herders including six 
Komis, two Nenets, one Sami and one young 
Russian herder. The chief brigadier and his deputy 
are Komi brothers. 

According to the Soviet organisation of the rein¬
deer herding, the brigade consists of ten herders and 
two female chum-rabotnitsi (tent helpers), usually rel¬
atives (wives) to some of the brigade's herders. A par¬
ticularity of Krasnoschelie's herding brigades is the 
lack of female tent workers after 1991. This is not 
the case in Lovozero's tundra camps, nor to other 
herding brigades in the Russian north. Comparing 
to Lovozero, Krasnoschelie is a very remote settle¬
ment, cut from all communication system, with a 
poorer farm as unique economic actor. Its herding 
camps are too far from either the village and the 
slaughter house near Lovozero. May be the geo¬
graphic isolation and the absence of cash for the tun-
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dra workers are the main reasons why the herder's 
wives don't work in the tundra camps. This is the 
case in Brigade No. 1 where a former construction 
worker from the sovkhoz has been working as a tent 
helper ('polar') since 1993 when the chief-brigadier 
asked him to join the brigade. At 53, he is the old
est in the brigade and uncle to one of the herders. 
His ethnic history could be representative of the cur¬
rent identity issues, although these are not the sub¬
ject of this paper. He is the descendant of a great and 
famous Nenets family of reindeer herders from 
Yamal (Nenetskiy okrug, north-west Siberia). They 
came to the Kola peninsula during the great Komi-
Nenets migration in late 19th century when a disas¬
trous epidemic was killing the reindeer herds in 
north-west Siberia. His father was a herder and 
owner of 300 animals expropriated during the Soviet 
'collectivisation campaign' in the north in the 1930s. 
His mother was tent helper and artist of traditional 
Nenets herder's clothes represented at exhibitions in 
Moscow. He married a Komi girl from Krasnoschelie 
and they had four children. Despite his well-known 
Nenets family and his marriage with a Komi 
woman, his passport says that he is ... Sami. He has 
never explained this point to me but as described 
also by Konstantinov (1996: 54), ethnicity in the 
region is "to a large extent self-ascribed and arbi¬
trary". 

Methods and approach 

The anthropological participant observation 
(Spradley, 1980; Jorgensen, 1989) represents the 
main method of this fieldwork. It was carried out 
directly with the reindeer-herding crews (brigadi) at 
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the tundra-camps (bazi). My field experience started 
at the beginning of May 1999 in tundra camp No. 1 
of the Krasnoschelie farm. Apart from the nine 
herders and the tent helper, there were two Russian 
hunters in the base. In my daily tasks I mainly assist¬
ed the tent helper but participated also in the daily 
herding and fishing activities with the brigade as 
well as in several 48 hours hunts with the hunters. 
At the beginning of June the brigade left the tundra 
camp for the village3. Then I moved down the 
Iokanga River with the hunters. We stayed for hunt¬
ing and fishing until the end of June in an area situ¬
ated between the pasture of the mixed reindeer herd 
No. 4 and No. 5 and the closed to all but authorised 
personnel military town of Gremikha4. 

As my fieldwork is exclusively centred on my 
meeting with these tundra actors, self-reflectivity 
takes a decisive part in my methods. Somehow, my 
location in the tundra has defined my researcher's 
perspective. A l l I could see from the reindeer-herd¬
ing camp relates to two perception's dimensions: on 
the one hand the sovkhoz which transcends the tun¬
dra, on the other hand these 'boys with guns' 
(hunters, poachers, military) who are in the tundra. 
Being at the same time with both the herders and 
the hunters in the tundra camp, I was also a 'point of 
convergence' of those heterogeneous realities. Some¬
times with a gun, sometimes with a sleigh, I was 
continuously in both the sovkhoz' discourse and the 
phenomenology of the tundra deals. Consequently, 
my 'research' is only centred on these relationships 
involving the tundra camp: the one between the 
brigade and the sovkhoz, the other between herders 
and hunters. 

This paper is thus based on field notes usually 
taken during our daily activities in the tundra camp 
(mostly feeding the transport animals, making and 
preparing the sledges, searching and stocking wood, 
hunting; fishing in June) or during group discus-
sions5. No formal interviews were done during the 
field-work. Only informal talks and mostly oral his¬
tory was taken into account; a few written texts were 
consulted. 

Meeting the hunters was a chance for my field-
work. Especially so, since there is quite few studies 
regarding the informal post-sovkhoz relations 
between the tundra actors in the Russian north. The 
very stimulating "Hunters, herders, and heavy met¬
als in arctic Siberia" (Anderson, 1995) analyses a 

similar situation in what concerns the vertical rela¬
tionships between the brigade and the agrocentre 
(Khantaiskii state farm in his case, Krasnoschelie 
state farm in ours) as well as to the urbanised indus¬
trial centre (Norilsk metallurgical complex in his 
case, 'Lovozero ore mining and processing enterprise' 
in Revda in ours). As for the hunters, however, there 
is a radical difference between the two cases: hunters 
in Anderson's paper belong to the state farm and so 
have more "institutionalised" relationship to the 
herders. Hunters and fishermen nearby of the 
Iokanga river have nothing to do with the state 
farm. They come from the town and not from the 
village as do the herders, belong to urban social net¬
works, and are non-professional hunters. In our case, 
one of the hunters used to be miner, the other has 
worked in the metallurgical plant in Revda, then as 
driver in the local milice (the police office). This 
said, in a context of either long-term unemployment 
or unwillingness to return to an underpaid job, 
which is the case of the former miner, the tendency 
is to become professional hunter. Because of these 
features, I was interested in following the hunters 
after the departure of the brigade No. 1 to the vil¬
lage. 

Issues 

The present situation in the tundra of Kola 
Peninsula is being determined by the intertwined 
interests of a few pairs of actors: 

1. Reindeer herding brigades in relation to the 
sovkhoz administration; 

2. Herders in relation to hunters and other inde¬
pendent tundra actors; 

3. A l l of the above, exploiting renewable resources, 
versus the town-based industries in the Kola, 
exploiting non-renewable resources (such as 
underground ores). 

In my view all of these three relationships are 
interdependent and it is impossible for each one of 
them to be understood without understanding the 
influences of the others. 

Memory of Sovkhoz 

In 1994, the sovkhoz officially ended as a state eco-

3 Since the crisis in the central planning Sovkhoz management, brigades progressively have abandoned the year-round herding. The herd is now left alone 
from mid-June to the slaughter campaign in October (volny vypus', in Russian). This type of herding is close to the traditional Sami herding. 
4 Situated at the Iokanga's estuary on the Barents' coast, Gremikha is part of the large network of closed military towns on the Kola peninsula. See Honneland 
& Jorgensen (1999) for details and statistics. 
5 In some way, these group discussions have been provoked by the process of taking notes itself. As usually happens with anthropologists living for a while 
in local communites (Stocking, 1983), I was myself object of interest for them, and especially while writing. This interest was very stimulating because it 
generated a real informal, and informative, exchange. 
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nomic unit and the "Memory of Lenin" became 
Tovarishestvo s Ogranichennoy Otvetstvennost'yu', a kind 
of Ltd. company through the so-called "insider pri
vatisation" by the "Workers'-and-managers' collec¬
tives". In this form of privatisation, managers and 
employees of the concerned state firm get the major¬
ity of the shares at a state-subsidised price (stressed 
also by Nikula, 1998: 155). "Memory of Lenin Ltd." 
is a representative product of that system. In late 
1998, it was formally transformed into a 'coopera
tive' named 'Olenevod ('Reindeer herder'). These 
name changes didn't imply structural ones in the 
economic relationship between the administrative 
centre situated in Krasnoschelie and the tundra col¬
lectives. 

This chapter discuss how the social meaning of the 
former state farm has been perpetuated into the new 
"private" form. One real change that herders feel in 
their relationship to the farm's administration is 
their lack of money and social security. It is however 
significant that they continue to call the Farm 'The 
Sovkhoz\ and so do I in this paper, emphasising an 
old model perpetuated in a new form. Hence, the 
brigade is still managed by a planning-economy 
relationship with the ex-Sovkhoz, and there are more 
than one planning: one for the kilograms of slaugh¬
tered meat, another for the number and the inner 
structure of the herd (percents of females, males, cas¬
trates, calves). A l l the reindeer meat is sold by the 
farm, which pay the herders mostly with products 
and services in the village (but not in the tundra 
camps): electricity, health care, children care, etc. 
Brigade workers are also supposed to receive salary, 
which happens less often during the last years. Here 
is a representative discussion with herders: 

" - It was much better before, of course (col¬
lective approval). 
- What was better ? (I asked). 
- There were salaries, regularly paid ... and 
advances at the beginning of the month. We 
had paid vacancies, could go to the Sovkhoz' 
villas (recreational centres belonging to the 
Soviet 'professional unions'), you could trav¬
el, go to the Black Sea, to Bulgaria6!. - Now, 
you can't go anywhere... You have no 
money... And they don't pay salaries any¬
more, you live just on the advance ... What a 
bloody misery!" 

Economic and geographic isolation have rein-

forced each other since the deterioration of the Soviet 
economy and this created an anxious feeling of social 
insecurity among the tundra collectives. The periph¬
ery feels abandoned by the centre(s). This context of 
isolation is reinforced by the lack of female workers 
in the tundra camps in the last years, so herders feel 
isolated from both the decision-makers and the fam¬
ily. The response to this is a stronger and valuable 
relation to the ex-Sovkhoz, the only conceivable 
source of security. Even the relation with the family 
pass through the Sovkhoz, as many of the herder's 
wives work in there and children go to the Sovkhoz' 
school or kindergarten. 

" - So when did the 'misery' begin ? I asked. 
- With this fucking perestroïka, you know... 
- With Gorbachev ? 
- No, later ... In 1990 ... (others:) - In 1991 
(the beginning of the privatisation of the 
Russian state farms). 
- How this changed things here, in the 
brigade ? 
- In no way. As it has ever been, so it is (This 
is a Komi proverb and was said in Komi, 
while all the discussion(s) was done in 
Russian) ... The only difference is that there's 
no money now... ". 

The main structural change operates indeed 
beyond the herder-administration relationship, as it 
concerns the relation of the farm to the buyer. After 
the 'privatisation', the state ceased to provide subsi¬
dies and a market for the reindeer meat. 
Consequently, the farm administration is left to find 
a market for its production, as well as to negotiate 
the deal with the buyer. Thus, beyond the substan¬
tial economic relationship of the brigades to the ex-
Sovkhoz, the private Buyer appears as a new eco¬
nomic actor in the tundra. The Swedish slaughter¬
house "Norfrys-Polarica" serves as the unique buyer of 
reindeer meat in the whole Peninsula. Located near 
Lovozero, it deserves both Lovozero' and 
Krasnoschelie' ex-Sovkhoz's. Paradoxically, this new, 
western, and private enterprise has not changed the 
economic relations between the herders and the 
Sovkhoz (Fig. 2). 

The herding collectives has no (economic) relation 
to the buyer. Preserving the crucial role of mediator, 
the Sovkhoz' administration continues to control the 
flow of goods between the Producer and the Buyer 
through a Soviet-like system of redistribution that 

6 Because I am originally from Bulgaria, herders did this d in d'oeil on the former vacancies on the Bulgarian sea coast, which was part of the international 
recreational infrastructure inside the Socialist Bloc. 
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Fig. 2. The economic relationships between the pro¬
ducer, the farm administration and the buyer in 
the current reindeer husbandry in Krasno-
schelie. Despite the "insider privatisation" in 
1994, the ex-Sovkhoz has perpetuated its mid¬
dleman's role between the reindeer herding 
brigades and the buyer of their production. 
Hence the brigades continue to relate to the 
farm in a "central-planning" fashion while the 
latter is in a market relationship with the 
Swedish buyer. The Sovkhoz redistributes 
goods, services and sometimes salaries to the 
brigades. 

is practically cash-free. Even more, the Western pri¬
vate buyer took some of the roles played before by 
the former State. Being in a monopoly situation, it 
provides at the same time a non-market economic 
'security' to the reindeer husbandry production, and 
through this, a precious social security to the tundra 
collectives. 

The brigade workers legitimise this system by 
refusing to become independent economic actors 
outside the Sovkhoz. The brigade is still the basic 
social unit for the reindeer herders in the Kola 
peninsula. After 'the privatisation' of the Sovkhoz, 
one can notice the increased solidarity within the 
herding collectives as a response to perceived threats, 
or abandonment, from the outside. From herders 
perspective, the brigade remains even the only imag¬
inable herding unit. As in some other regions of the 
Russian north (Fondahl, 1998), the anticipated ini¬
tiatives for private reindeer herding after the adop¬
tion of the law for the privatisation of the Russian 
state-owned enterprises (Zakon O privatizatzii gosu-
darstviennyh i munitzipial'nyh predpriiatiy v RSFSR, 
1991) did not happen. Brigade workers are reluctant 
to the idea of private herds sold directly to the buyer. 
Even they consider this project as "impossible". 
Almost each herder has indeed some 'private' ani-
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mals which are grazed together with the Sovkhoz' 
herd on the summer pasture. These 'private' reindeer 
are bred for subsistence only. They are very useful 
especially in the village, for both transport and meat. 
But there is no market-oriented private herding as 
well as there are no private owners. And this despite 
of the appearance of a private buyer and a kind of 
market. Herders don't look excited by the possibili¬
ty to sell own production to the buyer. They feel cer¬
tainly more secure being managed by a familiar 
middleman as the Sovkhoz and are not enthusiastic 
about any entrepreneurship. I looked strange with 
my 'fix-idea' of possible private herding, while initi¬
ating discussions again and again with the herders 
on this subject. I was making efforts to understand 
their point, so were they regarding my question. 
This makes me say that from the tundra perspective, 
the private herding is a hardly imaginable option in 
the region. The main reasons are social, indeed: 

1. "The Sovkhoz would not accept this." 
This statement express not just a power relation 

between the centre and the periphery. It also express 
a necessity of co-operation between the tundra camps 
and the village. The Sovkhoz is still the main and 
even the only economic actor in Krasnoschelie. 
According to the herders, "no Sovkhoz - no village". 

The Soviet concept of 'agrocentre' has been built 
on this concentration of all the rural economy in a 
big centre. Consequently, the Sovkhoz has been man¬
aging, controlling and securing all the activities in 
the village. Even after the significant "April decree" 
("On the programme for the social development of 
the village", Pravda, 1989), the key-role of the state 
farm in the village was perpetuated, as reported by 
Palloit (1990: 663) 

"Despite the enhanced role envisaged for 
regional and republic bodies in the develop¬
ment of collective and state farm villages, the 
April decree perpetuates the assumption 
made since the 1960s that these settlements 
are a farm's responsibility [...]" 

In this way the farm encompasses the social uni¬
verse of the village. Even habitants non employed by 
the farm "must rely on farm management for the 
provision of a whole range of services. [...] Reforms 
since 1960s have attempted to extend local authori¬
ty power in rural areas but farms have continued to 
exercise the decisive role in village development." 
(Palloit, 1990: 663). 

After the so-called "Chubais' privatisation" in 
1991, state farms on the Kola peninsula continued to 
exercise, with less cash, this decisive role. They were 
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financially abandoned by the state but enjoy support 
from both the village and the tundra brigades. The 
latter are socially connected to the Sovkhoz by their 
family and social networks: their relatives, friends 
and neighbours work there. This network of mutual 
support is hardly thinkable out of the centralized 
social institution. 

2. "You'd have big problems with the other herds." 
The second reason for the unwillingness to begin 

private herding is the complicated structure of the 
reindeer herds in the area. Contrary to other parts in 
the Russian north, the herds in this Sovkhoz' area are 
situated relatively close to each other, especially in 
the winter pastures. This makes them mix quite 
often , which is a constant problem in the tundra 
camps. The extensive reindeer husbandry practised 
during the Sovkhoz was based on the Komi principle 
of a year-round herding. Since 1990 it has being 
replaced by the practice of volny vypus' (leaving the 
herd on its own from June to October), which is 
close to the Sami pre-revolution model of husbandry. 
Since the brigades don't herd year-round, they mark 
less often their reindeer with the brigade's mark (in 
spring 1999, for instance, there wasn't any marking 
coral for the herd No. 1). In this way the herds 

economic & social support 
VILLAGE^ SOVKHOZ 

famililies\ / \ meat 

\ / \ for the 

meat for \ / \ market 

subsistence \ meat for/plan \ 

no direct relation 
HERDING Slaughter-house 
BRIGADES BUYER 

Fig. 3. "Security environment" as seemed to be perceived by the reindeer herders. 
It emphasises the substantial links between the tundra-located brigade, 
the village-based administration and the village social network (rela¬
tives, friends, neighbours). This triangle acts as a "redistributive sys¬
tem", the sovkhoz supporting both the brigades and the village. The 
figure shows one of the main reasons for the brigades to continue herd¬
ing the sovkhoz' herds instead of starting private herding and selling 
meat directly to the buyer. In their view, this scenario would deteriorate 
the social network in the village and would even threat the existence of 
the latter. 

increasingly fall out of the brigades' control and 
become mixed with neighbouring herds. Hence, 
when the reindeer populations get mixed, it is diffi¬
cult to separate "ours" from "the others". Historically, 
there are two different traditional approaches to deal 
with this situation. Until the end of the 19th centu¬
ry, Sami herders, who were leaving the herd on its 
own in the summer, were regulating this frequent 
problem by a kind of ethical code. Each owner find¬
ing 'foreigners' in his herd had to catch them and 
give them back to their herder. But this code 
changed after the arrival of the Komi at the end of 
the century. Practising the year-round herding, they 
tried to control permanently the herd. In terms of 
ethics, this resulted in the responsibility of each 
owner to take care for his herd. 'Immigrants' were 
considered as part of the herd. 

In some ways this conception is still acting nowa¬
days. The difference is that there is no private own¬
ership. Somehow "everybody is equal in the eyes of 
the Sovkhoz" so the migration of animals from one 
herd to another doesn't change the ownership. In 
this sense it is an administrative problem rather than 
a social one. Regarding the management of the herd, 
brigade workers deal with the village-based admin¬
istration accountancy through more or less abstract 

numbers; and not with other 
tundra actors. This is one more 
'security' point supporting the 
Sovkhoz. Herders consider their 
current situation as already 
exposed to too much risks to 
leave the farm and take alone 
the whole responsibility for the 
herd. A change in the owner¬
ship would totally change the 
present status. For example, the 
herd No. 1 of Krasnoschelie is 
now in contact with the herds 
No. 1 and No. 8 of Lovozero in 
the north and with the fourth 
herd of Krasnoschelie to the 
east (as well as with the already 
non-existent fifth herd, 50% of 
which disappeared mysterious-
ly7 during the economic crisis in 

1998). So, if the herd No. 1 
become private, there would be 
serious problems with the 
(already mixed) neighbouring 
herds belonging to the Sovkhoz. 
This would create a tough deal 

7 There are contradictious rumors about loss, some of the herders said the animals were poached by military people. 
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between two actors with different status: Sovkhoz' 
workers and private owners. A situation like this 
could deteriorate the social network in the both tun¬
dra camps and village. Furthermore, it would threat 
the social structure because one would get cash but 
not access to the services, while the other will con¬
tinue to work underpaid but with access to the 
Sovkhoz' services, products and network. So this 
potential 'social differentiation', or rather social 'dis¬
integration' is perceived as the worst scenario. The 
Sovkhoz, as a unique owner, is a warranty against 
such kind of social insecurity. 

3. "You cannot cope yourself with this." 
There is neither adequate infrastructure nor eco¬

nomic environment to develop private herding. A 
private herder could not rely on any help from the 
so-far existing institutions, neither formal (adminis¬
tration, brigades, municipality) nor informal (net¬
works). Unlike the herders from Lovozero, brigades 
from Krasnoschelie are situated too far from the 
Swedish slaughterhouse, so they have even less phys¬
ical possibility to direct access to the buyer. A l l of 
this makes them highly dependant on the Sovkhoz as 
mediator. The case of Sosnovka, another remote vil¬
lage in the area of "Pamyat Lenina" Sovkhoz, has 
been often reported as an example during our dis¬
cussions in the camp. One brigade there tried to 
begin private herding. The next year "those guys 
returned with awful shame to the Sovkhoz, begging 
the administration to forgive them and to accept 
them again". 

Nikula (1998: 157) stresses the specific non-mar¬
ket relationship between managers and workers in 
the Russian 'insider privatisation': 

Managers are not interested in ownership as 
such, but they are interested in maintaining 
their power to control the distribution of 
profits and benefits. Workers are also not so 
much interested in ownership, but care more 
about economic gains and secure employ¬
ment. 

Based on the above, one may argue that the struc¬
ture of the insider privatised 'Memory of Lenin' is 
significantly charged with the memory of the Soviet 
economic system8. Fig. 3 shows the "security envi¬
ronment" seen from the reindeer herders. 

Survival after the Sovkhoz: Herders and hunters 
in the tundra 
Against the formal vertical relationship with the vil-

lage-centred administration, herders raise informal 
types of horizontal relations with other tundra 
actors, such as hunters, militaries or geologists. The 
reindeer herding brigades hardly do any hunting. 
When a need arises, they kill a reindeer from the 
herd for meat. A majority of the hunters are poach¬
ers who come from the industrialised or military 
towns. Propelled in the tundra by the changing 
social context, these new actors have rapidly taken 
place and provoked a reinterpretation of the tradi¬
tional social relationships. Arriving either on tracked 
vehicles or on snowmobile (usually in its Russian 
version, Buran), they are the guys who recreate post¬
Soviet tundra's connection with the town. Contrary 
to my expectations, I witnessed hunters and herders 
working together and helping each other after been 
"abandoned by the State" according to their expres¬
sion. Their collaboration took the form of a series of 
informal negotiations and barter deals. 

Herders sheltered hunters in the camp while 
hunters were helping herders with their tracked 
vehicle, especially precious for collecting wood. They 
also used it while returning to the village - because 
in a lack of vehicles, the Farm sent just one vehicle 
to assist the return of several brigades. The meeting 
point was the traditional winter camp (pogozd) of 
Semyostrovie, situated between the Iokanga camp 
and the village of Krasnoshchelie. Hence, the herd¬
ing brigade No. 1 joined Semyostrovie with the 
vehicle offered by the hunters. 

Following this implied agreement with the 
herders, and maybe because of a "researcher's" pres¬
ence in "witness" position, the hunters never shut 
reindeer during my stay, even after we moved from 
the tundra camp in June. Before the thaw of the 
Iokanga river at the beginning of June, they were 
hunting mostly geese and ducks, and preparing for 
the fishing season, especially for the June's salmon 
fishing. During our stay near the area of the brigade 
No. 4 and No. 5 (called "brigade 45" by the herders), 
they managed also to kill one elk (moose, Alces alces), 
which was their only poaching apart of the salmon 
fishing (the legal season to hunt elks and fish salmon 
is from September 1 to November 15). Their dream 
"to meet the bear" failed unrealised. 

Hunters bring meat back to the town for various 
subsistence purposes. Meat is used mostly to feed the 
hunter's families; then it is redistributed to the 
informal network of relatives, friends and neigh¬
bours. Finally, it is given to local key-employees 
against some services (such as having access to mili¬
tary vehicle, obtaining easier hunting permits, for 
the direction of the school their children go, etc.). In 

8 The title of the article 'Memory of Lenin Ltd.' (Konstantinov, 1997) express in my view the same idea. 
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any case they don't sale the meat (there is no market) 
and so participate in the dominant cash-less econo¬
my of the tundra region. 

During our daily discussions hunters have been 
expressing a strong desire to escape the industri¬
alised town unable to provide them "a normal liv¬
ing". One of them had worked for 19 years as a coal 
miner in the town of Revda. "There, you are in the 
very 'system of Mendeleiev': Cobalt, Radium, 
Uranium, heavy water...". One year before reaching 
retirement age he had left the mine to devote him¬
self to a hunting life in the tundra. The following 
discussion was done while we two were salting the 
first 60 kilograms of fish caught by our nets in the 
semi-thrown Iokanga river on May 27, 1999: 

" - My brother is a great hunter. Look at 
this... I have this knife from him. He has 
made it himself. Look at this, the handle is 
made from birch, so your hand doesn't freeze 
in winter. Hey, try it (to clean the fish), give 
me your silly knife, yours is for herding, not 
for fishing... See the difference?... 
- Do you have other brothers? 
- I have three of them. But the two others 
don't hunt often. They work in the mine. I 
have also a sister, in Chelyabinsk, our mother 
left an apartment there for us but I have 
nothing to do in the town. There is no job, no 
food, no freedom. What can I do in the fuck¬
ing town? To stay on the little balcony (na 
balkonchike) and admire it? Or maybe to angle 
those chemical fish at the little river? ... No, 
I can't imagine to live without the tundra. 
Tundra is everything for me, you know... 
Food, freedom ... There is nothing of this in 
the town, just radioactivity, the system of 
Mendeleiev (sist'ema Mendel'eeva) ..." 

The other hunter, 40, born in Byelorussia, is still 
working as driver in Revda but "can't food the fam¬
ily with one salary". His wife, daughter of a Komi 
reindeer herder who has been chief-brigadier of 
Krasnoschelie brigade No. 4, is unemployed. They 
have four children, three of them go to school, the 
youngest is one year old. "If I don't go hunt and fish 
in the tundra, we'd eat nothing but this (showing 
our dry 'soldier's bread'). In the tundra, I am depend¬
ing of no one but myself". 

This is the way town hunters live the wilderness 
paradigm which leads them to the tundra camp. 
After 1991, escaping to the wilderness quickly 
evolved and became a reality for the both town pop¬
ulation and tundra reindeer husbandry. Military, 
geologists and miners from the town lost their jobs 

Rangifer, Special Issue No. 13, 2002 

and were forced to reorient themselves towards 
accessing the resources of the tundra in order to 
make a living (Honneland & Jorgensen, 1999). 
According to their own definition, they are follow¬
ing "the call of the wild" and for them this is a kind 
of survival strategy. 

However, the situation is different regarding the 
military staff neighbouring the reindeer pastures. 
Although isolated from the centre and in lack of 
money since the post Cold War reforms in the 
Russian army, the military bases on the eastern Kola 
inherited good internal infrastructure and equip¬
ment. In the informal economy of the tundra, this 
enables them to provide services and goods for barter 
deals. In this context reindeer herders have often to 
deal with militaries. As mentioned above, the latter 
cause sometimes serious poaching problems, but the 
relationship with the herders in general is not an 
antagonistic one. Beyond the practical reasons for 
establishing good relations with the militaries, 
herders have in my view also a kind of 'sentimental' 
reasons for this. In the first chapter I mentioned the 
impact of the 'syndrome of isolation' on the herders' 
"quest for security". The idea of overcoming the geo¬
graphic and social isolation has also been many times 
expressed through the herders' 'individual military 
story'. Each of the nine herders in the tundra camp 
No. 1 has done his military service for at least three 
years in the Soviet army, so everyone told me his mil¬
itary story. Since I also did my military service in an 
army of the Warsaw pact and I did not appreciate it 
too highly, I was surprised by the very positive way 
my brigade mates were talking about their military 
experience. The idea behind these stories was 'escap¬
ing the isolation', travel to the south and living with 
other people. Two of the brigade had been soldiers 
abroad, in the Soviet bases in East Germany, so they 
were the most nostalgic about the years spent in the 
army. The army, as the Sovkhoz, have been meant to 
provide both social security and social network, as 
well as one's feeling to "participate in the real 
world", which is "go to the centre" (Sabev, 2002: 35¬
36). Somehow the Memory of the army has joined 
the Memory of the Sovkhoz. 

This perception has certainly impacted on the 
herder-military relationships in the tundra. Today, 
the main poaching problems come from the military. 
Herders are directly concerned by the loss of animals 
and someone even reported that the reason for the 
sharply decreased number of animals in herds No. 4 
and No. 5 in fall 1998 was due to military poaching. 
This loss was so important that the Sovkhoz was 
forced to fusion the two herds in order to obtain the 
planned number of animals for one herd. This auto¬
matically implied a fusion of the two brigades, 
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reducing the number of the tundra workers. 
Nevertheless, herders are in rather good relationship 
with the neighbouring military communities 
(Honneland & Jorgensen, 1999). Perceived as aban¬
doned by the state in the same way that herders are 
abandoned by the regional centre, military still enjoy 
a good infrastructure: helicopters, tracked vehicles, 
fuel, and often help herders with transport. In 
absence of the Sovkhoz, the military complex could 
provide a kind of security to the tundra collectives. 

In this way surviving strategies and informal net¬
work interact with the Soviet type of reindeer-herd¬
ing management, and so produce a social syncretism 
in the tundra. This ambiguous position of the rein¬
deer-herding brigade between a formal and an infor¬
mal economy, between old and new actors is repre¬
sented by Fig. 4. 

At the same time both hunters and herders feel 
threatened by the invasion of several large industrial 
enterprises, which are destroying the living resources 
in the tundra. The area is rich with underground 
ores. Almost all towns on the Kola peninsula were 
created during the "industrial colonisation" in the 
1930s. The town of Revda for example was created 
and survived thanks to the rare metals. It developed 
itself around the geological survey base Alluaivstroy, 
transformed into the metallurgical plant Lovozero ore 
mining and processing enterprise. Since the 1930s, it has 
been progressively filled with labour migrants from 
the south working in the mining industry. Even its 
ethnography museum emphasises more the local ores 
than the traditional reindeer herding. In the early 
1990s, while the subsidised industry failed, new 

Fig. 4. The ambiguous position of the rein¬
deer herders between an old and 
"secure" central-planning system and 
new actors in the tundra. The arrows 
follow the way of the reindeer meat 
which go through various economic 
relationships. The meat comes from 
one and same source in the tundra 
but changes its social meaning and 
economic "raison d'être" depending 
of the actors dealing with it. Hence it 
express respectively central-planning 
system, market relationships and 
subsistence economy in the Kola 
peninsula. 

joint-stock mining companies began to 
enter the tundra and became major play¬
ers in the fight for resources This threat is 
perceived as constant in the tundra collec¬
tives and so increase the feeling of "inse
curity". Finally, the ideological discourse 

of both herders and hunters in the tundra, directed 
mostly against some centres of power located in the 
town (as Lovozero, Revda, Voronya Minerals Ltd., 
Murmansk, even Moscow), often contributes to 
unify, this time at a political level, otherwise antag¬
onistic tundra actors. 

Looking for solutions 

As the previous two chapters have shown, the com¬
plicated situation with the reindeer husbandry in the 
Kola peninsula results from several interconnected 
issues involving different types of social and eco¬
nomic actors. 

1. There is an urgent need of investments in order 
to (re)create the market for reindeer products: 
meat, antlers, skins. Because of the specific political 
and legislative climate in Russia nowadays, western 
investors are confronted to a "non-favourable" envi¬
ronment: rather reluctant to foreign investors 
(World Bank report, 1996), Russian legislation has 
emphasised the "insider privatisation" by the 
"Workers'-and-managers' collectives". By helping 
the continuity of social relations and maintaining 
collective economic actors this privatisation scheme 
avoids painful social imbalance in remote communi¬
ties. Therefore, for such a collective economic activi¬
ty as the reindeer husbandry it might appear as a 
"good" strategy for many social points of view, 
except for the most important one: the market. 
Indeed, the reindeer husbandry is condemned with¬
out markets for its production. Today, there is no 
internal market for reindeer products. Reindeer meat 
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is practically absent from the formal market in the 
Kola peninsula out of the tundra. After surviving 
exclusively on reindeer meat in the tundra camps, I 
have never seen reindeer meat sold in Revda, 
Kirovsk, Apatity, or Murmansk. Lovozero is maybe 
the only settlement connected to the communication 
system where reindeer meat could be found, because 
of the Sovkhoz "Tundra" and the Swedish slaughter¬
house there. The reasons for this situation are eco¬
nomic (people have no cash for the expensive rein¬
deer meat) and cultural (the great majority of the 
population on the Kola peninsula are labour 
migrants from the south, so they have not habitudes 
to eat reindeer). The situation with other reindeer 
products (antlers, skins) seems to be even worse. 

On the other hand, potential western investors are 
confronted by the recently increasing "anti-western" 
public discourse, especially after NATO's attack on 
Yugoslavia9. Despite all these problems, the Norfrys-
Polarica case shows that foreign investments are pos¬
sible and could work in this complicated system. 

As for relying on local resources for recreating a 
market, this implies a kind of local initiative and 
entrepreneurship of which I have not seen (m)any 
signs so far. Therefore it would not be realistic to rely 
on a private initiative in the short term, but rather 
on more autonomic self-managed collectives based 
on a kinship-like structure and using the infrastruc¬
ture of the former Sovkhoz. I think this is a tenden¬
cy bound to increase when favourable socio-econom¬
ic circumstances will eventually appear. However, 
that higher level of autonomy could not be expected 
before the resolution of the following two points: 

2. Regulation of the indigenous rights of the 
tundra-located people. In my view, there is an urgent 
need of more appropriate regulation of the rights on 
the traditional reindeer-herding territory, actually 
threatened and maltreated by some powerful indus¬
trial enterprises, military and other smaller poachers. 
Even if there is a (blurred) legislation on this matter, 
it doesn't actually work because of the informal char¬
acter of the economic relationships based exclusively 
on barter deals. Corruption in the centres of power 
complicates the situation. According to the rumours 
in the tundra, "the inspectors of hunting and fishing 
are the greatest poachers". Hunting permits are read¬
ily obtained especially for those occupying key-posi¬
tion in administrative centres. As for the industrial 
actors, they usually apply strong lobbying on the 
political powers at regional or central level. In these 
cases, the powerless herding collectives are not able 
to maintain the fight for tundra resources and are 

threatened with the loss of traditional territories for 
reindeer herding. 

Based on the above, I believe that these small and 
remote communities need extensive external assis¬
tance to give them both an effective infrastructure 
and more political power. Only then could one 
expect to see them become real economic actors. In 
that sense, the aboriginal property-rights experience 
from Scandinavian and North American Arctic 
could be useful for the economic development of the 
reindeer husbandry in the region. 

3. Finally, the economic stabilisation of the 
urban centres is of a great importance for the solu¬
tion of the problems in the tundra. As I mentioned 
in the second chapter, the massive loss of jobs after 
1991 in the military complex and in the mining 
industry is the major cause of the poaching problem. 
It involved new actors in the tundra, some of them 
able to threaten whole herd(s) (according to the 
herders). For many of these actors poaching is a sur¬
vival strategy. Therefore it is not expected they could 
change strategies in the present socio-economic con¬
text. Far from favouring the emergency of a market, 
this process only redefines the informal social rela¬
tionships based on barter deals. The paradox is that 
the only imaginable economic growth in the Kola 
peninsula by now is related to the mining industry. 
So the question is: Would an adequate industrial 
revival in the region be able to help the reindeer 
herders in the tundra? 
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Abstract: Reindeer herding and other traditional means of livelihoods are challenged in numerous ways by modernization 
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economic changes and their contextual social and historical links, that influence the present conditions of practicing rein¬
deer herding as a traditional means of livelihood in Finnish Lapland. In addition to focus on land use, my study will give 
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Contextual factors of current socioeconomic 
change and related social scientific perspec¬
tives 

Accompanying the current interest in cultural 
minorities, traditional marginal means of living and 
local economies are receiving more public and scien¬
tific attention. A specific characteristic of the emerg¬
ing research work is the interdisciplinary approach 
(e.g. Riseth, 2000). This trend is mainly influenced 
by: 1) feminist studies and 2) studies by members of 
ethnic groups themselves. The contribution of femi¬
nism is in recognizing also people's everyday spheres 
of life as research subjects (Lehtonen, 1995). On the 
other hand, the activity of indigenous peoples since 
the 1970s, e.g. as manifested by the Sami movement, 
has increased the self-respect of indigenous peoples 
with a need to reflect upon ethnic collective identi¬
ty, selfhood and peoplehood (Eidheim, 1997). 
Accordingly, there has been a demand for new social 
scientific scopes and renewal interpretation of social 
facts leading to certain refocusing of research sub¬
jects, to new approaches, and to the emergence of 
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new theoretical perceptions and methodological 
practices in social sciences. The growing interest in 
minority cultures and marginal economies is one 
outcome of this tendency. 

Globalization and the environmental concern 
An important factor that relates to the mentioned 
trend in social sciences is globalization. Today glob
alization is a major source of change for the local con¬
ditions of living. With globalization I refer to the 
changes in the economic, political and cultural 
spheres towards world-wide markets, cross-national 
companies and multinational media. Globalization 
is a process towards a common, world-wide commu¬
nity (Albrow, 1997; Alasuutari & Ruuska, 1999). 

In the wake of globalization we also witness the 
resurgence of local histories, ethnic identities and a 
growing interest in traditional knowledge. To some 
extent this interest can be seen as a prescribed conse¬
quence of the process of unification itself. National 
interests have notably lost their significance in for¬
mulating peoples' identities with the extending 
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cross-national and universal tendencies in economy 
and culture. Therefore locality has in recent years 
gained more importance in constituting people's 
identity (Hobsbawn, 1994; Lehtonen, 1995; Hall, 
1996; Alasuutari & Ruuska, 1999). 

Another contributive factor is the intensified uni¬
versal concern for the environment. The urban popula¬
tions share a joint interest in the protection of 
nature, be it animals in captivity used for producing 
luxury commodities or for scientific testing, concern 
for rain forests, protection of wilderness areas, or 
impact of climate changes. Sustainable ecological, 
economic and social development has become the 
key concern of our time (Haila & Levins, 1992; Haila 
& Jokinen, 2001). 

Environment management and protection of areas 
are expressions of this concern. In the planning 
processes common human interests are receiving more 
consideration. A method called participatory plan
ning/approach has emerged in this process. Through 
participatory methods, individual citizens and dif¬
ferent interest groups are given a chance to collabo¬
rate with planners and join in problem solving 
(Loikkanen et al., 1999). An interesting detail is the 
rising interest in traditional ecological knowledge 
(TEK). Serious efforts are being directed to collect¬
ing this information and to gaining acceptance for 
T E K in western science (e.g. Ferguson & Messier, 

1997). 

Changing social circumstances 
Transformations in the lives of everyone living in the 
Nordic countries (Denmark, Finland, Norway and 
Sweden) owe much to the social democratic concept 
of welfare-state. The term usually refers to the nation¬
al system of social security. The measures deriving 
from welfare-state politics have been principally 
those of social, health and labor policy. The "Nordic 
model" of the welfare-state consists of a large body of 
socio-political measures contributing to the even 
distribution of income and services. Such measures 
connected to employment, housing standards and 
means of livelihood in both urban and rural regions 
of the Nordic area have been in the key interests of 
the welfare-state (Laatu, 1997). 

The social circumstances of the northern local soci¬
eties, both Sami and that of the majority population, 
was thoroughly transformed when the welfare-state 
was introduced after the Second World War. The 
structure of local labor markets and networks of 
social security were altered as new services were 
established in administrative, educational, health 
service, social security and national defense sectors 
with state support. With welfare-state measures the 
modern state extended to previously remote north-
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ern areas to secure national integrity. The Province of 
Lapland in Finland, for example was incorporated 
into the national scheme of post-war rebuilding and 
the process of industrialization (Massa, 1994). 

As the introduction of the welfare-state into the 
remote areas changed the local living conditions dra¬
matically, nearly as intensive and pervasive has been 
the change caused by the withdrawal of the welfare-
state services in the 1990s. In the past decade, 
Finland — along with other western societies — went 
through a major social change due to an economic 
recession. As a result, rigorous balancing measures 
were executed with the aim to cut public expendi¬
ture. Social security was reduced at every level, sub¬
sidies for transportation were suspended, etc. The 
transition process of the national economy was 
accompanied with the new regulations associated 
with Finland's membership in the European Union 
in 1994 and the process of globalization in general. 

How, in particular, have these above mentioned 
factors influenced the local living conditions of the 
people living by traditional means of livelihood in 
Finnish Lapland? How has the context of practicing 
the traditional means of livelihood changed? How do 
these factors reflect into land use conflicts in the 
local society? How is the land use conflict articulat¬
ed by different interest groups with the particular 
focus on Sami reindeer herders? 

These are the questions I am intending to pursue 
in my research work "Life is Different Beyond the 
Mountains — Sami Reindeer Herding in the Middle of 
Modern Land Use Discourses". The study is part of a 
Canadian project "Sustainable Development of the 
Arctic — Conditions for Food Security" coordinated 
by the Université Laval (Québec) and McGi l l 
University (Montreal). The research is also involved 
in and are partly overlapping with the Natural 
Resource Planning project of the Finnish Forest and 
Park Service in the northernmost area of the country 
where most of the Sami in Finland are living 
(Heikkila, 2000, Sandstrôm et al., 2000). 

Methodological considerations 

The immediate context in which I observe matters is 
a local reindeer herding Sami society in Enontekiô, 
in the northwestern part of Finland bordering 
Norway. I use the understanding that I have 
acquired after been living in the local indigenous 
society for over 14 years. I will use anthropological 
methods; the research material consists of written 
and oral first hand sources as well as literature. I use 
participatory observation as one of the main meth¬
ods. I listen to conversations in various contexts and 
keep records in the form of a research diary. 
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Additionally I have at my disposal the archives of the 
Finnish Forest and Park Service concerning wilder¬
ness planning, natural resource planning, and public 
responses to the planning. Past and current literature 
is also available in this subject area. 

In interviewing it is my preference to utilize struc¬
turally designed methods as little as possible. 
Structured and controlled interviews are incongru¬
ous with the lifestyles of indigenous people. There 
are certain good results of collecting the T E K of 
Inuit people by using a structured, but a very flexi¬
ble, interviewing protocol (Ferguson & Messier, 
1997; Thorpe & Eyegetok, 1999). However, 
Ferguson & Messier themselves reflect seriously 
upon the interviewing methods. They conclude that 
the insight of some Inuit advisors proved critical to 
the collection and interpretation of Inuit ecological 
knowledge. The Inuit have a particular manner of 
relaying information through factual stories that are 
told, instead of generalizations from several observa¬
tions. The content and connections of these stories 
plus the significance of details needed to be inter¬
preted to the researchers by some Inuit advisors. 
Ferguson & Messier stress that a thorough experience 
and cooperation is required from the researchers to 
gain trust and insights between the researchers and 
the indigenous people. Above all the researchers 
need a sound understanding of the cultural basis of 
indigenous knowledge. For Ferguson & Messier it 
took 12 years to develop the interviewing method 
suitable for that particular region and community. 

By observing my living surroundings and reading 
Paine (1994), Beach (1981) and Ingold (1980) I have 
got the understanding that the herding and hus¬
bandry knowledge, as well as the traditional envi¬
ronmental knowledge in general, are intrinsically 
linked with the practice. It is essential to be present 
and participate in the working processes in the field. 
Beach (op.cit) recognizes this as the only way to gain 
knowledge. 

Besides the pragmatic and particular nature of 
TEK one has to understand the significance of the 
detailed stories, called muitalusat and mdinnasat in 
the Sami language. These, often fictitious stories, 
frequently supplement the pragmatic knowledge 
obtained in the fields. The content and connection of 
these stories may not, however, be obvious for non-
members of the community. Another significant 
consideration is the role of tacit knowledge, which 
plays a very important part in the cognition process¬
es and expressing patterns of indigenous people. 
There seems to be a considerable conceptual discrep¬
ancy when trying to incorporate indigenous knowl¬
edge into western scientific conceptual systems. 
How do we interpret the silence, the absence of cer-
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tain discourses? Ferguson & Messier (1997) also 
underline the research ethics of studying indigenous 
knowledge. Indigenous reindeer herding knowledge 
is being studied today successfully, in subtle meth¬
ods, by members of native societies themselves (Eira, 
1994; Oskal, 1995; Sara, 1996; Kalstad, 1999). We 
should be conscious of the risk of assimilation or 
reproduction of colonial relations if indigenous 
knowledge is made to serve western environmental 
management. 

We must consider several factors when using tra¬
ditional knowledge. First, on whose conditions 
indigenous knowledge or T E K is collected and how 
it is utilized. Second, T E K seems to be more a way 
of thinking or a way of living including cultural val¬
ues, rather than a certain set of information about 
nature as an isolated topic. It seems to include par¬
ticular type of observing and decision making 
processes different from those regularly included in 
western thinking (Ferguson & Messier, 1997). T E K 
should be considered in light of this complex context 
and not only as separate disconnected pieces of infor¬
mation. Finally, in connection with the studies on 
indigenous people and ethnic minorities, it seems 
that the issue of researcher's positioning of oneself 
and its bearings to the research work must be evalu¬
ated anew. We as researchers are part of the de-/recol-
onizing processes in the world. 

The intersecting land use discourses: theory 
and practice 

I intend to apply current social scientific theories 
and approaches that are used in cultural studies. 
Accordingly, the social reality and social conducts 
are regarded as social constructions. In brief terms the 
content is: we can only acquire information, attain 
comprehension and convey our ideas of the material 
world through concepts that are socially constructed 
(Berger & Luckmann, 1988). I share the approaches 
of Fornas (1995), Grossberg (1995), Lehtonen (1995) 
and Hall (1997) placing the emphasis on cultural 
practices. Culture is about "shared meanings", where 
language is the privileged medium in which we 
"make sense" of things, in which meaning is pro¬
duced and exchanged (Hall, 1997). Social conducts 
have to be examined in the complex network of their 
effects, relations and material contexts (Grossberg, 

1995). 
According to Hall (1999) the events, their rela¬

tionship and structures are conditioned by the mate¬
rial world, but they are construed meaningfully (sig¬
nified) within discourses. The term discourse is 
referred to here as a set of statements, which provide 
a language for speaking of a certain subjects. 
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Discourse equals a mode of speaking or thinking, a 
way of representing an object. A discourse produces 
significant contextual knowledge and this knowl¬
edge has implications to social conducts and has sub¬
stantial consequences. An important aspect of dis¬
courses is their function in relation to power. Power 
is understood here in a cultural and symbolic sense. 
More important than whether a certain statement is 
true or false, is its practical influences. Some dis¬
courses are stronger than others. One discourse may 
prevail in a society to the extent that it suppresses 
other discourses. 

The discourse approach is frequently accompanied 
with the theory of articulation, in cultural studies. The 
concept of articulation — in the sense of clutching 
something into something — offers a useful point of 
departure for understanding the compelling rela¬
tions of social conducts and their effects, including 
investigations on different, often unpredictable 
effects of certain conduct. Articulation provides a 
theory related to the contexts. "Articulation is used 
to engage this conduct to that effect, this text to that 
signification, this signification to that reality, this 
experience to that politics. These connections again 
are articulated to parts of larger structures etc." 
(Grossberg, 1995). To analyze a certain event implies 
the reconstruction of the network of relations part of 
which is being articulated, as well as options for 
other types of articulation (Grossberg, 1995). 

The discourse approach and the practice of articu¬
lation have certain advantages, compared to the 
somewhat more static approaches of structural theo¬
ries and system-theories (e.g. Ingold, 1980). This 
approach allows one to deal better with the various 
dimensions and multiplex relations of the phenome¬
na and their contexts. Derived from this idea, I shall 
approach my research problem in terms of various 
interrelated discourses on local land use patterns. I 
have sketched five discourses along which land use 
conflicts are argued. The intersecting discourses 
articulating land use interests are: 1) environmental-
ism 2) recreation as a part of modern urban lifestyle 
3) the changing role of the Finnish Forest and Park 
Service as the biggest land manager in the region 4) 
local (non-Sami) people living on traditional means 
of livelihood and 5) Sami reindeer herders. I am 
investigating how these discourses are articulated in 
different contexts of globalization, transformation of 
the welfare-state, and the rise of the market econo¬
my. As a result, a comprehensive analysis of the 
socio-economic transition process and its influences 
will be outlined. 

Land use and ownership issues are articulated 
probably most seriously in the confrontations 
between the traditional means of livelihood and the 
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modern society today. There are certain historical 
features to be discovered behind these issues, for 
instance customary Sami rights in what is now 
Finnish area (Korpijaakko, 1989; Korpijaakko-
Labba, 1999). Land has become a scarce resource 
after Finnish immigration to Sapmi (the land of the 
Sami) was encouraged by the government from the 
late 1600s onwards. Since nature in the northern 
subarctic areas is relatively barren and the climatic 
conditions are severe, agriculture is successfully 
practiced only with great difficulty in this area. 
With the northward expansion of peasant farmer's 
culture, more people became dependent on similar 
means of livelihood. Competition over scarce natural 
resources ensued. Along with modernization, people 
have adopted higher living standards, meaning mod¬
ern accommodations and motor vehicles. This has 
resulted in a steadily growing demand for economi¬
cal profit from natural resources. However, the 
reproductive capacity of nature is restricted. There is 
a clear limit to growth. 

Land use conflict has assumed a multidimensional 
character nowadays. There are local, national and 
global factors acting simultaneously. Local conflicts 
appear in divergent interests of reindeer herding and 
other traditional means of livelihood. This conflict is 
made more pronounced since the underlying ethnic 
dispute between Finns and Sami has been reactivat¬
ed lately. A key issue articulated in land use con¬
flicts, according to my first hand observations, is the 
right to move in the landscape, particularly on 
motorized vehicles. Any extra disturbance in the 
landscape is regarded as harmful by the reindeer 
herders, in the sense that herds disperse easily. Off¬
road traffic seems to be the main source of conflict 
between reindeer herding and other traditional 
means of livelihood, as well as between reindeer 
herding and tourism. A second key issue is the land 
encroachments upon reindeer herding areas with 
conflicts e.g. to forestry, mining industry and an 
expanding network of roads. To sum up the many-
sided argument: for reindeer herding it is a question 
of pastures getting scarce and the reindeer' habitats 
being disturbed. Reindeer herding cannot be carried 
out under these circumstances using the Sami tradi¬
tional methods. 

There are also the new perspectives to the land use 
confrontation raised by the expanding national and 
global demands for nature protection (environmen-
talism) and recreational needs. Both have claims on 
local land use and environmental conditions. In 
accordance with national and international agree¬
ments, and the practice of participatory approach, 
these arguments have to be considered in local envi¬
ronment planning. 

Rangifer, Special Issue No. 13, 2002 



Conclusions 

The socio-economic transition process of the local 
society relying on traditional means of livelihood in 
a modern society is discernibly reflected in local land 
use conflicts today. Modern ways of life challenge the 
local land use patterns and place the earlier conflicts 
into new contexts. Modern environment manage
ment, as well as the local society, are forced to adapt 
to newly emerging global and national claims on 
local land use. Also the local inter-ethnic relations 
are rearranged in this process. There are simultane¬
ously several ongoing discourses, within a frame
work where these interests are articulated. The argu¬
ments used in these discourses intersect in an inter¬
esting way. Behind the arguments are often quite 
substantial moral dilemmas which imply principal 
cultural values. I intend to bring forth certain new 
angles of the Sami reindeer herders' position today at 
the center of these discourses. 
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Abstract: The reindeer industry has existed in Alaska since 1892. This industry has largely been concentrated on the 
Seward Peninsula, Alaska because suitable habitat has been available and caribou have been absent here for over 100 years. 
Until recently, reindeer meat and velvet antler production consistently generated millions of dollars in revenue critical to 
the economies of rural Alaskan communities. From 1976 to 1996 the Western Arctic Caribou Herd (WACH) increased 
from about 75 000 to 463 000 animals. Concurrently, seasonal range use of the W A C H shifted westward onto tradition
al reindeer ranges of the Seward Peninsula. Reindeer herders lost 75-100% of their herds through commingling and out¬
migration with wild caribou. This loss of over 12 000 reindeer represents a potential economic value of 13 million dol¬
lars. Sustainable meat and velvet antler production and the economies of western Alaskan are likely to be affected by these 
changes. 

Key words: economic loss, out-migration, Rangifer tarandus, reindeer herders, W A C H . 

Introduction 

Historically, it has not been possible for domestic 
reindeer and wild reindeer (referred to as caribou in 
this paper) to coexist free of conflict when using the 
same ranges. Throughout much of the Soviet Union, 
Canada, and Greenland, domestic reindeer have been 
lost to commingling and emigration with caribou 
(Klein, 1980). Currently, a conflict between domes¬
tic reindeer and caribou is severely impacting the 
reindeer industry on the Seward Peninsula, Alaska. 
The Western Arctic Caribou Herd (WACH) has 
increased from about 75 000 animals in 1976 to 
approximately 463 000 animals in 1996 (Dau et al., 
2000). During this time, winter range of the W A C H 
shifted west onto traditional reindeer ranges of the 
Seward Peninsula. Thousands of reindeer have com¬
mingled with migratory caribou groups and left the 
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Seward Peninsula in the last 15 years. This has sig¬
nificantly impacted the production and viability of 
the Alaskan reindeer industry. 

The reindeer industry has existed on the Seward 
Peninsula since 1892. The reindeer population there 
has fluctuated over time but has never dropped 
below 15-20 000 animals (Stern et al., 1980). By the 
late 1980s, 20-25 000 reindeer occurred in 14 herds 
on or neighbouring the Seward Peninsula (Blodgett 
et al., 1993). 

Today, most herders practice an extensive manage¬
ment style of loose herding. Snow machines enable 
herders to travel great distances in a short time so 
herding is based out of villages rather than out¬
camps. This type of management is characterized by 
sporadic herder contact that often results in the herd 
being unsupervised for extended periods when over-

1 Oral presentation at 10th Arctic Ungulate Conference, University of Tromsø, 9-13 August, 1999. 
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Fig. 1. Map of reindeer ranges and observed western extent of Western Arctic Caribou on the Seward Peninsula, 
Alaska. 

land travel is difficult, or during mechanical break¬
down of all-terrain vehicles. Unsupervised reindeer 
commingle with migrating caribou and emigrate 
from the Seward Peninsula. Reindeer have been 
observed with caribou 400 miles from their home 
ranges (Rose Fosdick, Director, Reindeer Herders 
Association, pers. comm.). Occasionally, some out-
migrating reindeer will return to their traditional 
range but many do not return and probably succumb 
to predation, harvest by caribou hunters, and other 
factors (Klein, 1980). In addition, the presence of a 
small number of caribou in a reindeer herd will cause 
otherwise docile reindeer to become easily excited 
and difficult to herd (Nathan Hadley, reindeer 
herder Buckland A K , pers. comm.). 

The herder not only incurs the present-day loss of 
reindeer and revenue due to caribou intrusion, but 
also lost yield of the herd for the future. Sustainable 
yield of reindeer on the Seward Peninsula is likely 
since they appear to have a good plane of nutrition 
and correspondingly high growth and reproductive 
rates. In some years as many as 40% of calves become 
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pregnant indicating the availability of excellent 
range resources (Prichard et al. , 1999 ). 

This paper presents data on the direct and poten¬
tial loss of Seward Peninsula reindeer to commin¬
gling and out-migration with the W A C H . 

Methods 

The Seward Peninsula reindeer industry is comprised 
of 14 ranges managed by local herders extending 
north to south from Cape Espenberg (66o 34'N) to 
Egavik (64o 03'N), and east to west from Wales (168o 

03'W) to the Inglutilik River drainage (159° 05'W) 
(Fig. 1). Reindeer are brought into corral systems 
biannually where they receive veterinary care, velvet 
antlers are harvested, and demographic and nutri¬
tional status information is gathered and recorded 
into a central record keeping system. Total number 
of reindeer corralled annually is determined for each 
herd. The annual totals likely underestimate true 
herd numbers because animals are missed during the 
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gathering and moving of scattered groups across 
remote and rugged terrain to handling facilities. 

The extent of caribou presence on the Seward 
Peninsula since 1991 was determined using reports 
of reindeer/caribou surveillance flights conducted by 
the Reindeer Herders Association (RHA), radio-
tracking and reindeer surveillance flights conducted 
by the University of Alaska Reindeer Research 
Program (UAF-RRP), and observations by reindeer 
herders. In June and July 1999 a low 
altitude aerial survey was conducted to 
further assess the status of the reindeer 
herds and the presence of caribou on 
the Seward Peninsula. 

Results 

hundred reindeer from the Gray herd were found on 
Rocky Point. 

Reindeer herders in areas used by caribou during 
winter have lost over 12 000 animals from 1987 to 
1999 (Table 1) while adjacent herds on ranges with 
no caribou have experienced good herd growth 
(Prichard & Finstad, 1999). If the economic value of 
a reindeer is assumed to be $550 U.S. (Renecker & 
Chetkiewiez, 1993), then the reindeer industry has 

Table 1. Peak numbers and estimated losses of reindeer on the Seward 
Peninsula, Alaska. 

From 1991 to 1995, major concentra¬
tions of wintering caribou shifted west 
from the eastern edge of the Seward 
Peninsula to extensively use the 
Hadley, Henry, Sheldon, and Karmun 
reindeer ranges, and the McCarthy's 
Marsh area (Fig. 1). By 1995, Hadley, 
Henry, and Sheldon had lost their 
entire herds to emigration with cari¬
bou. 

In autumn of 1996 an estimated 90¬
100 000 caribou migrated through the central 
Seward Peninsula to the eastern edge of the Noyakuk 
range and were found as far west as the Kougarok 
road where hunters harvested caribou for the first 
time in over 100 years (P. Bente, unpubl. — 1997. 
Alaska Department of Fish & Game Caribou report: 
Reindeer Herders Association Annual Meeting, 
Nome. Alaska) (Fig. 1). Open water in rivers and 
lack of snow in October limited herder mobility in 
segregating their herds from the W A C H . Sagoonick, 
Menadelook, Karmun, and Gray lost 50-75% of 
their herds to caribou (Table 1). 

Caribou returned to the central Seward Peninsula 
during the winters of 1997 and 1998, and by sum¬
mer of 1999 Menadelook, Karmun, and Sagoonick 
lost additional reindeer and could no longer eco¬
nomically justify corralling the few remaining rein¬
deer on their ranges (reindeer herders Teller, Deering 
and Shaktoolik A K , pers. comm.). Gray retained a 
portion of his herd by segregating his animals on the 
peninsula extending to Rocky Point and using 
Golovin Bay as a caribou buffer zone. 

The aerial surveys conducted during May, June, 
and July 1999 supported the corralling records and 
herder reports of missing animals. Few to no reindeer 
were located on the Henry, Hadley, Sheldon, 
Karmun, Sagoonick, and Menadelook ranges. Six 
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Herds Peak herd Year of peak Estimated Losses -
affected size herd size herd size peak to 

1999 current 

Gray 2418 1993 600 1818 
Hadley 2310 1987 0 2310 
Henry 1397 1987 0 1397 
Karmun 2155 1995 0 2155 
Menadelook 1473 1995 0 1473 
Sagoonik 1815 1992 0 1815 
Sheldon 1582 1991 0 1582 
Total 13150 600 12 550 

suffered an economic loss of nearly 13 million dol¬
lars. 

Discussion 

The intrusion of large numbers of caribou onto tra¬
ditional reindeer ranges on the Seward Peninsula 
wil l have many consequences for the Seward 
Peninsula grazing system. 

Reindeer are semi-domesticated animals tended 
for purposes of economic profit to communities that 
controls their numbers, social organization and graz¬
ing patterns. During much of the last 100 years the 
forage produced by ranges on the Seward Peninsula 
is converted into reindeer meat or velvet antler gen¬
erating income for the reindeer industry. Long term 
sustainable yield of reindeer meat and velvet antler 
and a reliable source of income are likely if herds are 
managed properly with no degradation to rangeland 
(Karter & Dieterich, 1989). As caribou displace 
reindeer the grazing system converts from a stable 
food production process managed by local people to 
an unpredictable subsistence food source subject to 
the whims of migratory caribou and managed by 
agencies. As more Seward Peninsula forage is con¬
verted to caribou biomass the animal products do 
not generate income, a larger proportion of harvest 
and consumption occurs outside the region, and 
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potential human food is lost to predation and attri¬
tion. Local reindeer herders cannot protect or main¬
tain their herds when large numbers of caribou are 
present on their ranges, thus reindeer will be elimi¬
nated from local rangeland. An established food pro¬
duction system in Alaska will disappear. 

Range management plans are developed for all 
reindeer herds on permitted ranges on the Seward 
Peninsula. The Natural Resources Conservation 
Service, USDA and other land managers conduct uti¬
lization checks in each reindeer district to ensure 
that stocking densities of reindeer do not exceed car¬
rying capacity. Plant communities of local range¬
land, especially lichen stands, are monitored to pre¬
vent overgrazing. Now, lichen communities will be 
affected by uncontrolled grazing of large numbers of 
caribou. Depletion of the lichen reserves will 
decrease carrying capacity of the ranges for any 
future reintroduction of reindeer. 

In Alaska, the influx of domestic reindeer into 
caribou herds may have altered the gene pool of cari¬
bou (Bailey & Hendee, 1926; Murie, 1944). Local 
people also believe that interbreeding of reindeer and 
WAC causes a genetic predisposition in caribou to 
return and colonize the reindeer ranges of the Seward 
Peninsula. In most cases it seems unlikely that there 
would be much genetic transfer. First, reindeer males 
are smaller than caribou males and are unlikely to 
compete successfully for breeding with caribou 
females during the rut (Klein, 1970; Mukhachev, 
1975). Secondly, reindeer cannot travel long dis¬
tances as efficiently as caribou so they fall behind and 
become separated from the main aggregation of 
breeding adults (Klein, 1980). Further, the calving 
season of reindeer precedes the calving season of cari¬
bou by 3-5 weeks; thus, reindeer will be dropping 
calves at the height of spring migration when the 
majority of female caribou are enroute to the calving 
grounds on the North Slope (Klein, 1980). 
Reindeer/caribou hybrid females drop calves 2-3 
weeks prior to calving caribou females (Bill Hauer, 
Station Manager Large Animal Research Station 
UAF, pers. comm.). Early calves will be very con¬
spicuous, vulnerable to predation and thus removed 
from the gene pool. In a study to investigate genetic 
similarities specific allele frequencies differ consider¬
ably between reindeer on the Seward Peninsula and 
WAC, which suggests gene flow has been limited 
between the two populations (Cronin et al., 1995). 

Reindeer owners with viable herds must adopt an 
intensive management plan if the W A C H continues 
to winter on the Seward Peninsula. Herders must 
collaborate with state and federal agencies to track 
caribou movements and maintain tight control of 
their animals. Reindeer must be moved from areas 
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heavily used by caribou to secluded refuges. 
Identification of satisfactory reindeer refugia to pro¬
vide segregation from caribou and adequate grazing 
resources will be critical. R H A and the UAF-RRP 
have initiated a radio-collaring and surveillance pro¬
gram to assist herders in tracking reindeer move¬
ments. The UAF-RRP is currently mapping season¬
ally critical habitats used by reindeer on the Seward 
Peninsula not used by caribou (G. Finstad, unpubl. 
— 1999. University of Alaska Reindeer Research 
Program Progress Report: Reindeer Herders Annual 
Meeting, Nome, Alaska). Traditional herding meth¬
ods and information provided from these projects 
can be integrated using a Geographical Information 
System (GIS) to provide a tool for the reindeer 
herders to improve management of their herds to 
avoid losses to caribou. 
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Abstract: For the separation of reindeer, animals are collected on the shore of lake Laya-to (67 60'N, 56 E) about one 
month in every summer. Feces and urine produced by the herd are washed directly into the lake, which results in changes 
in the water quality and lake biota. When for instance in 1991 the herd numbered about 1000 animals, ammonium con¬
centrations and zoobenthic biomass increased markedly after the period of separation. 

Key words: eutrophication, pollution, species composition, zoobenthos. 
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Study and discussion 

Tundra water bodies contain water biocenoses with 
communities of hydrobionts which may be easily 
disrupted or destroyed and recover only with diffi¬
culty. Hydrobionts play an important role in self-
purifying processes of the waters (Shcherbina, 1993; 
Marchenko et al., 1997). 

We have investigated lake Laya-to (67o60'N, 56oE) 
which is a natural water body situated in the 
Bolshezemelskaya Tundra (Fig. 1) for effects of 
eutrofication and compared with an unaffected lake. 

The water vegetation of Laya-to, is dominated by 
Arctofila fulva, Potamogeton sp., Ceratophyllum demer-
sum, Nostok sp. and water mosses. The mean temper
ature of the water in July is 9.05 o C, pH = 6.6-6.7, 
O2 = 13.0 mg/l, CO2 = 3.0 mg/l. The lake was stud
ied in 1991 and 1992. 

Reindeer herders often organize their resting and 
working places near large lakes. On the northeast 
bank of Laya-to, the animals were corralled for a 
month in June/July. During this time new antlers 
were cut before the herd was driven back to the 
grasslands. In June 1991 reindeer herders gathered 
about one thousand reindeer in the corral. Urine and 
dung flowed down into the lake and the shoreline 
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was damaged. In 1992, there were only a few rein¬
deer there during our investigation and no drainages 
to the lake. 

Chemical parameters in both years were similar 
and indicated eutrophication. Increased level of 
ammonium nitrogen (NH4-N) was registered in 
both years. During the first year (1991) when con¬
centrated reindeer urine and dung entered the lake, 
the level of ammonium nitrogen measured up to 
112.5 mg/l. However, this local situation was tem¬
porary, and was typical to the presence of the rein¬
deer herd. In 1992, the content of N H 4 - N was 140 
times less than in 1991 since ammonium nitrogen 
oxidates to nitrites (NO2 -) and nitrates (NO3 -) which 
are subsequently consumed by water plants and phy-
toplankton. 

During the study period 12 species of plankton 
organisms and 18 groups of bottom invertebrates 
were found in the lake. The total number of bottom 
invertebrates in 1991 was 2.5 times higher and bio¬
mass 1.5 times higher than in 1992 testifying that 
wastewater enhances development of organic matter 
leading to an increase of bottom fauna, especially 
Oligochaeta, Mollusca, Nematoda and Chirono-
midae. Thirtyfour species of Chironomidae larvae 
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Fig.1. Map of study area lake Laya-to and localization of sampling stations 
• hydrochemical stations 
• hydrobiological stations 

were observed in the lake. A vast number of larvae of 
Procladius ferrugineus (K.), Polypedilum sp., Chironomus 
sp. indicated eutrophication (Zinchenko, 1997). 

The water fauna of Laya-to included mostly wide¬
spread eurybiontic species. The high eutrophication 
is most probably due to anthropogenic factors; of 
them reindeer wastes are supposed to be the main 
factor. The relation between a lake and pollution 
depends on many hydrological and hydrochemical 
factors like water supply, distance from the source of 
pollution, and the presence of macrophyte belt in the 
littoral. Normally the lake will overcome pollution 
well when the water-exchange is good. Water plants 
also contribute to the self-purification processes. In 
comparison with Laya-to no eutrophication was 
observed in 1991 in the lake Bolshoe Shapkino 
which is similar to Laya-to in origin and hydrologi-
cal indices but was not directly affected by reindeer 

(Kuzmina, 1993). 
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Introduction 

Reindeer grazing is practised in the territory of the 
Malozemelskaya Tundra. In 1998, a study of soil 
invertebrates was carried out in the following graz
ing lands of the collective farm Vyucheiskii with 
9000 reindeer (Lavrinenko & Kuljugina, 2002): the 
Timan coast, the northern extremity of the Nenets 
Ridge, and the basin of the river Indiga. Winter pas
tures of reindeer are located on the Timan coast; they 
are dominated by sedge-grass-moss tundra commu¬
nities. Summer grazing lands are situated in the 
Nenets Ridge and the Indiga river district dominat¬
ed by dwarf shrub-lichen and willow tundra com¬
munities and forb-grass meadows. The Nenets 
Ridge is the highest area. In summer it attracts rein¬
deer herds escaping from insects on the windy hills. 

We studied 30 plant communities including 15 
control plots and 15 experimental plots. The latter 
were located in places of reindeer trampling and 
grazing. We collected soil invertebrates by the hand 
sorting of the soil and litter samples of 25 cm x 25 
cm. We also used soil traps (pit fall traps). In all, 30 
hand samples were collected and 10 traps were 
placed in each plant community. 

The data of authors Barbashova (1983), Matveeva 
(1970) and Sharova & Matveeva (1974) showed that 
the structure of soil biota is essentially changed in 
the reindeer pasture areas. The feed types of beetles 
changed along with a general reduction of species 
number. The number of zoophytes decreased and the 
number of saprophytes increased. It was also noticed, 
that species inhabiting the soil surface predominated 
(Antoshenkov, 1983). 
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Results and discussion 

Vegetation and soil conditions in the research loca¬
tions were presumably changed because of the con¬
stant use of grazing lands. Soil invertebrates, espe¬
cially forms inhabiting the litter, reacted to the 
occurring changes. Soil invertebrates dominated the 
animal populations of tundra communities and 
included about 70% of general zoomass. About one 
half of the litter forms belongs to beetles, mostly to 
the families Carabidae and Staphylinidae. They are 
the most successful in the tundra landscapes and are 
important for tundra communities due to their wide 
feeding spectrum and big populations. These two 
families showed a considerable species diversity and 
a broad adaptive radiation. Twentyfive Carabidae 
species and 14 Staphylinidae species were observed 
in the research. 

The winter pastures 
Species diversity of soil invertebrates in the winter 
pastures was lower than on the area of summer graz¬
ing lands. In the control plots the most abundant 
beetle species were Pterostichus haemotopus, Olophrum 
fuscum, O. rotundicolle and O. boreale. On experimental 
plots, the beetle species Pelophila borealis, Pt. kokeili, 
Pt. vermiculosus and O. boreale common in tundra 
ecosystems, were registered. But any differences in 
qualitative composition of soil invertebrates in the 
experimental and control plots were not observed. So 
adjustable reindeer grazing on winter pastures may 
not influence on the soil biota structure. 
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The summer pastures 
Species composition of beetles in the experimental 
plots of summer grazing areas was poorer than in the 
control plots. The species Amara brunnea, Pt. kokeili, 
Omalium rivulare were found in the experimental and 
control plots. The beetles Curtonotus alpinus, C. tor-
ridus, Leistus terminatus, and Boreaphillus henningianus 
were only observed in the experimental plots. One of 
the factors affecting the soil biota on the summer 
pastures seemingly was trampling. The group of soil 
invertebrates forms completely disappeared owing to 
constant trampling. Also a decrease of litter forms 
was observed. The surface-soil forms living in more 
rare vegetation are saved. 

Conclusion 
Not only the species composition of soil inverte¬
brates, but also their life forms was changed under 
grazing. The number of zoophytic species (feeding 
on animal food) increased in the tundra ecosystems, 
Thirtytwo beetle species belonging to this group 
were found in the control spots while only 8 sapro-
phytic species. 

Our data show, that reindeer grazing in summer 
pastures may have effects on the soil invertebrates 
through changes of soil biota structure and a 
decrease of species number. Species tolerating chang¬
ing enviromental conditions are the the most usual 
species in tundra communities. At high grazing 

intensities, absence of beetles on plots has been 
observed. In the winter pastures (covered with snow) 
trampling and grazing seemingly have no descern-
able effect on the soil biota. 
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Study area and method 

The upper parts of the sandy hills in the East of the 
Malozemelskaya Tundra are characterized by sandy 
deflation scars (areas 200 - 3000 m 2 ; depths 0 - 1.5 
m) in lichen-dwarf shrub tundra. The kettles are 
most common close to reindeer herders' camps and 
settlements. The vegetation cover in sandy areas of 
the tundra zone has been studied by Andreev and 
Sambuk in the 1930s and by Pristyazhnyuk & 
Telyatnikov (1995); Khitun & Rebristaya (1997) and 
Magomedova & Morozova (1997). The purpose of 
my study was to ascertain the state of vegetation 
cover of such ecotopes and their response to the effect 
of anthropogenic factors, one of which is reindeer 
grazing. As part of the study we have tried to find 
out if there exist connections between reindeer graz¬
ing and the occurrence of kettles. 

In the field season of 1998, we made 58 descrip¬
tions of plant cover of sandy deflations on sampling 
plots of 5 m x 5 m (Kucherov & Payanskaya-
Gvozdeva, 1995) that allowed us to describe a rela¬
tively homogenous plant cover. The following 
parameters were used: species composition, cover 
percentage, abundance of cryptogamic and vascular 
plants, plant height, and features of soil. 

Results and discussion 

The plant cover of the sandy deflation scars was het¬
erogeneous. Four types of plant communities were 
found in these ecotopes. Type 1 - communities were 
dominated by Empetrum hermaphroditum + Arctous 
alpina and situated on hillocks, at the periphery and 
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sometimes in the center of sandy deflation kettles, 
which presented fragments of destructed tundra. 
The species composition and diversity of life forms 
in these communities is similar to those of the bor¬
dering moss - lichen - dwarf shrub tundra. Type 2 — 
communities of Racomitrium canescens — Empetrum her-
maphroditum occurred on gently sloping hillocks sit¬
uated closer to the centre of the soil-blowing kettles. 
The communities of type 3 (Stereocaulon rivulorum — 
Polytrichum piliferum) occurred on the less steep sur¬
faces of the deflation scars, in which spore plants 
predominated. Primitive plant aggregations in the 
communities of type 4 (cryptogramic crusts — 
Polytrichum piliferum) were at the central part of 
deflation scars, where pebbles and stones predomi¬
nated. Species composition was variable in such 
groups. This type belonged to a last stage of degra¬
dation of native plant cover and becomes the starting 
stage for further colonization and overgrowth of 
sands. 

The comparative analysis of these communities of 
sandy scars revealed the following: species diversity 
decreased from the first to the fourth type; total 
plant cover decreased from type 1 (86%) to type 4 
(3%), consequently the proportion of open substrate 
increased. There was an accompanying change in 
coverering of different plant groups. The frequency 
of plant species also decreased from type 1 to type 4. 
The cover of mosses and lichens increased, while 
cover of dwarf shrubs and shrubs decreased. The ori¬
gin of such changes in plant cover of scars may be 
owing to reduced competition by vascular plants. 
Increased number of xerophytic species of vascular 

43 

mailto:kulugina@ib.komisc.ru


plants, mosses and lichens of community type 4 con¬
firms deterioration of growing conditions in this 
type of communities. Variability of species composi¬
tion was the highest in open communities, owing to 
increased instability of plant growing conditions. 

The described changes in plant cover of sandy hills 
are most probably caused by anthropogenic impact. 
Reindeer numbered 2340 in the investigated area 
(Zolotoy, 1999) and grazing in the lichen and dwarf 
shrub-lichen tundra on sands may be the most 
important factor in stopping natural development of 
vegetation cover and causing changes or even total 
destruction of it. This situation is connected with 
the deterioration of plant life conditions caused by 
increased wind erosion. The latter disturbs the mois¬
ture regime of the soil. Pebbles on the soil surface 
also hinder regrowth of plants. Such open areas can 
persist over the long term, a conclusion proved by 
registered mapping in 1969 and air photographs in 

1984. 
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