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ABSTRACT 

 

This thesis is a combined volume containing three individual research papers, 

each written for submission to a different peer-reviewed journal. Each to some extent 

investigates community resiliency and vulnerability as they manifest in the past and 

present of Alaska Native foodways. The first paper, ‘Outpost Gardening in Interior 

Alaska’ examines the historical dimensions of cropping by Athabascan peoples as a part 

of local food system development and innovation; the second introduces the ‘Services-

oriented Architecture’ as a framework for describing ecosystem services, with the rural 

Alaskan model as an example; the third, from which the title of this thesis was taken, 

presents the process and outcomes of contemporary food system change for the 

Athabascan village of Minto, AK, as they “come out of their foodshed”. The three of 

these papers together introduce a language and a set of frameworks for considering local 

food systems within a context of development and global change that are applicable 

throughout Alaska and indeed to cases world-wide. 
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INTRODUCTION 

 

Our lives are embedded within food. In ecological terms, food plays a structuring 

role in every living organism’s niche and, when abundance of or competition for that 

food changes, behavioral changes must follow. The eater is also inevitably the eaten, a 

pattern which repeats ad infinitum through a “web woven endlessly” (Quinn 2005), and 

even minute changes or disturbances at one place in this web can initiate cascades that 

result in significant short- and long-term biological outcomes, from character 

displacement to speciation, extinction, even complete ecological regime change (Chapin 

III and others 2002). We too are intimately connected to this web, the ConAgras and 

Monsantos of the world notwithstanding. Indeed humans might very well be the species 

most connected to its food, for in addition to our biophysical needs we relate to food 

emotionally, socially and culturally: food can be an object of ritual, trade, tradition, 

solidarity, love and eroticism. So it is no surprise that when the foods in our lives change, 

aspects of our lives change with them. 

That food systems change is an ecological as well as a social certainty, and for 

humans many of these changes can be completely under our direction. Indeed the 

constant alteration, adaptation and transformation of dietary patterns, e.g. the integration 

of new types of food, food processing and preparation methods, is an important aspect of 

human adaptation (Nabhan 2004; Reed 1995; Sahlins 1972). Like every creature we have 

to wrangel with the realities of food scarcity and compete for our food to the best of our 

ability, but we develop our competitive advantage beyond the mechanisms of our 
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biological adaptation to control when, how and how much we eat. We enact traditions 

that transmit and preserve our food knowledge, we create technologies for taking control 

over the consistency and safety of our food harvest and supply, and we observe social 

rules and institutions that govern the distribution of those foods to consumers (Nabhan 

1990; 1998; Quinn 1991). These are our foodways, and embedded within them is a 

dynamic relationship with nature, society and economics, one where the 

preferences/choices we enact in order to fulfill our biophysical needs (like shelter and 

nutrition) and psychological/cultural needs (like ego, sense of place and belonging, 

appetite) transforms both us and our environment through the construction of meaning 

and assignment of cultural significance (Bennett 1976; Martin 2004).  

Given that food and culture are so intertwined, it is reasonable to expect that when 

new forces come to bear on our our ability to manage and respond to changes to our food 

systems, outcomes can follow that inflict upon us and our communities a significant 

amount of physical and psychological stress. When the act of eating is no longer a matter 

of individual choice, local production, or adaptation, but restricted by outside forces such 

as changes in weather and ecosystems, market economics and/or institutional restrictions 

or prohibitions, we are left vulnerable (Etkin 1994; Gerlach and others in press; Glantz 

2006; Grivetti and Ogle 2000). There remains, however, a deficit of knowledge regarding 

the tangible linkages between these changes to local food systems and the contemporary 

vulnerabilities and syndromes that challenge the cultural and physical well-being and 

integrity of people and their communities world-wide. Knowing to what extent these 

linkages are real or perceived is essential if anyone is to successfully pursue and 
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contribute to the discovery of the causes of and solutions to epidemics such as 

malnutrition, obesity, diabetes, cancer, depression and alcoholism and drug abuse. 

Indeed as we continue to become aware of the caveats and negative implications 

of the global industrial food system and its highly-processed foods, e.g. obeisity, diabetes 

and the slow, sorrowful demise of rural America, we also contribute to our understanding 

of the possibilities and benefits inherent in local food systems. Strong local food systems 

make for strong and healthy communities and ecosystems; the work presented here was 

done foremost to contribute, in this respect, to the importance of indigenous slow food 

movements everywhere. From the experimental village garden in Noatak or Calypso 

Farm and Ecology center in Ester, Alaska to Broadturn Farm in Scarborough, ME, these 

are grass-roots, community-based movements where people are taking control over the 

foods they eat one meal at a time, in a manner that is most meaningful and appropriate to 

themselves, their families and their community. They range in scale from the largest 

community supported agriculture programs (CSA), to the smallest group of families that 

have chosen to share in weekly potlucks in hopes of rebuilding a community of social, 

economic and spiritual support around them.  

The Athabascan peoples of interior Alaska are similarly engaged in such 

movements, to resist the further incorporation of the global food system into their 

communities, and to find new, innovative ways to build healthy and resilient local food 

systems. It is clear from ethnographic and scientific sources that in the past 100 years the 

diets of Alaska Native peoples have changed dramatically, and it is equally as clear that 

these communities are grappling with many of the syndromes listed above (AMAP 2003; 
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ATSDR 2001; Graves 2003; Kuhnlein and others 2004; Nobmann and others 1992; Reed 

1995; Schneider 1976). While the majority of foods consumed by Alaska Natives were 

once country foods (i.e. wild fish, game, waterfowl and upland birds, plants), and the 

harvest of these resources continues to represent the best nutritional strategy, it is no 

longer the most consistent or secure food source because of changing social, ecological, 

economic and political conditions that are very much outside of local control. This 

research investigates both the past and present of food systems change and innovation in 

these communities, with the hopes of contributing through collaboration and through 

social and ecological research to the capacity of local communities to strengthen their 

self-reliance. Too, it is hoped that the rural Alaskan examples presented here might offer 

some lessons regarding the dynamics of these linkages between food systems change and 

physical, psychological and cultural well-being, lessons that are relevant to local 

communities world wide. 

 

Chapter Overview 

Each of the three chapters in this thesis investigates the dimensions of resiliency 

and vulnerability as they manifest in the past and present of rural Alaskan food systems. 

The first, “Outpost Gardening in Interior Alaska,” examines the resiliency of Athabascan 

foodways from a historical perspective. Alongside hunting and gathering, gardens have 

for over a century played an important role within the customary and traditional 

foodways of Native Alaskans. Nevertheless, a question of ‘nativeness’ pervades the 

dialogue regarding contemporary village gardening initiatives in rural Alaska, both from 
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within and without native communities. The chapter makes use of some recently 

identified archives to explore the history of gardening practices in the Yukon Flats region 

of Alaska, its legitimacy in respect to “tradition” as a state-legislative and regulatory 

context, and the origin of (mis)conceptions regarding its role in household and 

community economies. By scrutinizing a roughly 20-year history of garden crop records 

and synthesizing them with interviews and existing ethnographic sources, this chapter 

argues that gardening has and continues to fulfill a role in Athabascan foodways that is 

perhaps best characterized as ‘outpost gardening’ (after Francis 1967), where agriculture 

was not valued as a primary or ideal means of subsistence, but as one component of a 

flexible and diversified cultural system.  

The second chapter introduces a new framework for extending the ecosysyem 

services concept poplarized by the Millenium Ecosystem Assessment (2004).  Called the 

‘Services-Oriented Architecture’ (SOA) it is a meta-data model popular in the 

information technology (IT) industry, through which businesses manage information 

about the services they offer to their customers, how and where these services are 

provided, and the policies that govern their use. Chapter 2 presents a modified version of 

the SOA as a simple, scalable data framework for describing ecosystem services. In this 

chapter I lay out the prototype of the SOA as a way to further the usefulness of the 

ecosystem services framework and demonstrate it using an example from rural Alaska. 

This chapter offers a set of common vocabulary and definitions that social science and 

biological science researchers should both be able to leverage in order to capture and 

organize all relevant information about ecosystem services. It establishes a standard for 
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deconstructing and analyzing ecosystem services, viewing how they have changed or 

might change over time, and for evaluating and modeling service substitutability. 

The third and final chapter explores the contemporary foodways of one particular 

Alaska Native community, that of Minto. I discuss the harvest of traditional foods, but 

expand beyond subsistence to discuss the whole rural Alaskan food system and Minto’s 

place within it, and then scale back down to the community to look at some of the ways 

in which food, nutrition, and community health are linked through ecology, economic 

and political inistitutions to produce outcomes where food (calories) may be secure but 

nutrition is certainly not. Minto remains an excellent example of the “commensal” 

community, where people live and eat together in a manner that is respectful of each 

other, of the land and the environment, and built upon a moral economy where food is 

considered more than a commodity to be exchanged through a set of impersonal market 

relationships and held as central to community well being. Yet Minto’s food system is 

fragmenting, and its people, like so many Alaska Native communities, are faced with 

contemporary syndromes such as diabetes, obesity, heart disease, depression and 

alcoholism. To get at the dynamics and outcomes of these circumstances I use 

Kloppenburg et al’s (1996) foodshed metaphor to show how Minto is “coming out” of 

their foodshed: a process where a variety of exogenous circumstances are causing country 

foods (those harvested from the land, often called subsistence foods) to be increasingly 

supplanted by store-bought foods. The metaphor allows us to explore the details of how 

this transition provides these communities an additional measure of food security but also 
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increases their vulnerability to external economies and polities, and undermines their 

overall measure of self-reliance. 
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CHAPTER 1 

Outpost Gardening in Interior Alaska: Historical Dimensions of Food System 

Innovation and the Alaska Native Gardens of the 1930s-70s.1  

 

1.1  ABSTRACT 

“Subsistence activities,” i.e. the harvests of wild fish and game as practiced by 

Alaska Natives, are regulated in Alaska by a legal framework that defines what is and is 

not “customary and traditional.” For over a century, various forms of crop cultivation, 

e.g. family, community, and school gardens have played a role within the foodways of 

many Alaska Native groups. Nevertheless, these activities are not widely considered to be 

either customary or traditional, an oversight with consequences for communities that are 

experimenting with new community garden initiatives, as well as for any Native 

community who pursues innovative responses to the new challenges brought to bear by 

forces such as global climate change. This paper makes use of some recently identified 

archival and documentary sources to illuminate the underrepresented history of cropping 

practices by Native communities in the Tanana and Yukon Flats regions of Alaska. 

Indeed as it is presented here, crop cultivation meets the criteria of a customary and 

traditional practice as defined by state and federal law: cropping has and continues to 

fulfill a niche within several communities’ foodways best characterized as “outpost 

                                                 
1 Loring, P.A. and S.C. Gerlach. in Preparation. Outpost Gardening in Interior Alaska: Historical 
dimensions of food system innovation and the Alaska Native Gardens of the 1930s-70s. Agricultural 
History. 
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gardening” (after Francis 1967), valued not as a primary means of subsistence, but as one 

component of a flexible and diversified foodshed.  

 

1.2  INTRODUCTION 

 The University of Alaska’s Cooperative Extension Service (CES) is presently 

aware of a great number of Alaska towns and villages, From Kotzebue to Ketchikan 

currently experimenting with some form of small-scale agriculture – be it community 

garden, greenhouse, 4-H or other school garden, timber harvest or wild berry stand 

cultivation (Hebert 2006; CES 2006). Though the thought of gardens in the arctic and 

sub-arctic may stretch the imagination for many not familiar with Alaska, and might be 

read as culture change when attributed to characteristically hunter/gatherer societies, 

Alaska Natives have in fact a rich and in some cases very successful history of leveraging 

crop cultivation as an adaptive strategy. When combined with the many university-run 

agricultural experiment stations and other urban gardening and farming initiatives, 

Alaska proves to be a proverbial “hot bed” of activity toward the development of new 

sustainable agriculture technologies for high latitudes. These new, innovative rural 

initiatives are emerging in response to an increasing problem of food and nutritional 

security, driven (in general) by exogenous economic, political and ecological changes 

such as the downscale, synergistic effects of global climate change and industrial 

development, with circumstances that differ widely from community to community (i.e. 

Eskimo, Athabascan, Aleut; coastal, inland, and island, etc.) but share a common set of 

themes (Duhaime 2002; Gerlach et al. in press; Kruse et al. 2004). Such new strategies 
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are proving to be out of step, however, with state and federal regulatory frameworks that 

govern (and to some extent protect) the uses of and access to land and wildlife resources 

by Alaska Natives for “subsistence” purposes, frameworks which tend to freeze Native 

activities temporally within a paradigm of documented and recognized “customary and 

traditional” behavior. These two words are powerful preconditions for the legitimacy of 

protected resource use by Alaska Natives that pose real ramifications for the ability of 

these people to continue to live and adapt on the land in the manner they see fit (Gerlach 

et al. in press). 

 This paper presents data from archived materials of the US Bureau of Indian 

Affairs (BIA), Alaska Native Service (ANS), and the CES, along with existing 

ethnographic and oral history sources to show that these new crop cultivation practices 

meet state and federal criteria for both “customary” and “traditional” status. In particular, 

this paper focuses on records of the Athabascan Indian communities in the interior “flats” 

regions of the Yukon and Tanana rivers (Figures 1.1, 1.2 and 1.3), though the broader 

implications of the arguments made here extend to Native communities statewide. 

Though the gardens that these records document never quite lived up to the narrative of 

economic development pursued by the BIA, they were nevertheless successfully used by 

Alaska Natives to fill an important role in local foodways, contributing an additional 

measure of economic diversity and therefore resilience to these communities. Francis 

(1967) termed this strategy “outpost agriculture:” not compatible with open markets, nor 

driven by the notion of economic development, but high in utility and flexibly and 

customized to serve local, often changing needs. This paper will tell the story of this 
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practice within these Interior Alaskan communities of Arctic Village, Beaver, Canyon 

Village, Chalkyitsik, Circle, Fort Yukon, Minto, Rampart and Stevens Village, and will 

show that embedded in the strategy of outpost agriculture, as one part of many in a 

complex and adaptive cultural, economic and subsistence system, is evidence that 

flexibility and diversity are perhaps the most appropriate benchmarks of what is truly 

“customary and traditional.” 

 

1.3 SUBSISTENCE: THE LEGISLATIVE GEOGRAPHY OF ALASKA NATIVES 

Subsistence is a word. You know, a word you use to describe a way of life, our 

life. Though it doesn’t do a very good job. We used to live off the land but now we 

live off of subsistence. Do you know what I mean? I mean we used to live on our 

luck2, what the land gave us. But now we supposed to live on what the subsistence 

rules says we can have. Supposed to be better that way. We just want to be left 

alone. Anonymous Alaska Native speaker at the 2007 Alaska Forum on the 

Environment 

It is important to understand why a discussion of crop cultivation as a customary 

and traditional practice is important to Alaska Native communities, and this requires a 

review of the unique legal context within which these communities’ subsistence activities 

are regulated. According to the current State of Alaska resource management regime, the 

country food harvest by Alaska Natives is defined in law as the “customary and 

                                                 
2 The Athabascan concept of ‘luck’ is complicated, and has to do with how success in living on the land 
comes best to those who ‘receive’ what the land has to offer, rather than to constantly ‘wish’ for the things 
they believe they need. This is related to the taboo enjee, which warns against the speaking of / predicting 
future events (Krupa 1999). 
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traditional use of wild, renewable, fish and wildlife resources for food and other non-

commercial purposes” (Alaska Statute 16.05.940(33)). Though this does provide a 

measure of protection, it comes with some troubling ramifications. As the Native 

gentleman is alluding to in the quote above, local foodways that once functioned in a 

highly flexible manner, mediated by complex ecological relationships between people, 

and between people and the landscape, are now also mediated by the regulatory 

frameworks and interpretations of state and federal resource management agencies that 

this law (and others like it) espouses (Huntington 1992). To put it another way, foodways 

become “locked in” to a traditional and customary temporal paradigm, the definition of 

which is outside local control (Allison and Hobbs 2004). 

The timeline for what is and is not customary and traditional is often centered at 

19713 – the year of the passage of the Alaska Native Claims Settlement Act (ANCSA), 

which created thirteen regional and local Native corporations with an economic and 

entitlement approach that differed significantly from the reservation and tribal model of 

the lower 48 states and parts of Canada. Through ANCSA, Alaska Natives received land 

and money as part of a land exchange to be divided among the state and federal 

government; these corporations were paid $962.5 million, and allowed to select forty-

four million acres of land (Alaska is roughly 375 million acres in size) as compensation 

for the “extinguishment of their aboriginal title” (Case 1984; Mitchell 2003). ANCSA 

failed to take formal action on rights protecting the access to and use for subsistence 

                                                 
3 For example, the first chapter in Alaska Subsistence: A National Park Service Management History by 
Norris (2002) is titled “Alaska Native and Rural Lifeways Prior to 1971,” as if everything changed in terms 
of local “lifeways” with the passage of ANCSA.  
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purposes of the lands forfeited in the deal, however. This omission led the U.S. Congress 

to passthe Alaska National Interest Lands Conservation Act (ANILCA) in 1980, 

attempting to return some level of subsistence rights to Alaska Native people, 

establishing the eligibility for subsistence priority in resource management decisions with 

three criteria:“(1) customary and direct dependence upon the populations as the mainstay 

of livelihood; (2) local residency; and (3) the availability of alternative resources” 

(ANILCA, PL96-847 S804). Further, ANILCA defines subsistence use as:  

Customary and traditional uses by rural Alaska residents of wild renewable 

resources for direct personal or family consumption as food, shelter, fuel, 

clothing, tools, or transportation; for the making and selling of handicraft articles 

out of non edible by-products of fish and wildlife resources taken for personal or 

family consumption; for barter, or sharing for personal or family consumption; 

and for customary trade. (ANILCA, PL 96-847 S803)  

The country food harvest has been temporally fixed by this sort of language, extracted 

from the remainder of local life ways and placed into an artificial category that is reified 

by law and by the perceived need for ‘resource’ management. Alaskan Natives did not in 

the past divide their daily activities along lines that are clearly defined as modern or 

traditional, “for subsistence” or otherwise; they simply did what was necessary to make a 

living for themselves and their families, working on landscapes in and around their local 

communities. Today Native Alaskans do use the phrase, to describe some tangible thing 

outside of their community that needed to be protected; one community member told me 

that he supported my research because “they need to support anything that will be good 

 



 15

for subsistence.” Many also project the category upon everything they consider 

traditional and “worth saving” about their community’s way of life, as ‘subsistence’ is 

perceived by many to be their most viable legal venue for asserting cultural legitimacy 

and authority (Huntington 1992; Case 1984). In practice, however, this has the danger of 

further reducing/restricting their cultural heritage within exogenous definitions that are in 

fact largely out of their control.  

 

1.3.1 Customary, Traditional 

 For historically-mobile indigenous communities like the Athabascans of Interior 

Alaska, it is the patterns of land use that are considered most traditional, more so than the 

specific harvest technologies and even the particular harvested animals (Nelson 1986; 

Pelto 1987; Kruse et al. 2004; Gerlach et al. in press). It is not the intent of this paper to 

embark on a discussion regarding the anthropological meanings of either “customary” or 

“traditional.” Regardless of such a debate, the research data presented here creates a clear 

pattern of and timeline for  behavior and land use, with the intent of establishing a 

measure of legitimacy for Native gardens which other community-based initiatives, e.g. 

the restoration of Wood Bison in the Yukon Flats, have proven necessary when working 

within these state and federal subsistence frameworks (Stephenson et al. 2001; Sanderson 

et al. in press). This is a consideration acknowledged readily by the community members 

I have interviewed, who are both aware of and sensitive to these imposed definitions: 

We’ve got to make a living, you know? But some people worry, that if we stop 

looking or acting like hunters and fishers we’ll lose what rights we have left on 
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this land. Using a motorboat, you know, out on the flats doesn’t make us less 

traditional, but digging for potatoes when we could be fishing, to some people, 

does. If we ask the department of game for more moose tags or longer hunting 

seasons, or to hunt out of season, because we need to eat, they’ll tell us to eat our 

potatoes. (Anonymous 2006) 

To many people, gardening seems quite non-native – outside that regulated sphere of 

tradition. The 1998 review of 100 years of Agriculture in Alaska, published by the 

University of Alaska Fairbanks (UAF)’s School of Agriculture, for instance, makes no 

mention whatsoever of the long history of native subsistence gardening that I will present 

here. Nor is cropping mentioned in various subsistence reports from the Alaska 

Department of Fish & Game (ADF&G)4 or in the National Park Services’s 2002 

historical review Alaska Subsistence (Norris 2002; Andrews 1988; Caulfield 1983; 

Sumida 1989). These omissions do the Native communities a great disservice, not just 

with respect to their history, but beyond the rights to hunt or to garden and deep into their 

ability to maintain self-reliance through local control over the food supply. 

 

1.4  SETTING: INTERIOR ALASKA, THE YUKON AND TANANA RIVER 

FLATS 

 The rural Alaskan communities of the Yukon and Tanana river flats involved in 

this research are Arctic Village, Beaver, Canyon Village, Chalkyitsik, Circle, Fort 

                                                 
4 Sumida (1989) appears to be the only ADF&G community subsistence profile to include (a very short) 
note, under the heading “Plant Resources” (p. 66) about contemporary family gardens, though no mention 
is made of the role they played prior to 1989. 
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Yukon, Minto, Rampart and Stevens Village (Figure 1.3). Not only do these communities 

share a distinct geographic setting and historical context (Olson 1981), they also were 

dealt with together as an informal management unit by the BIA5. The setting of the 

communities spans from the Upper Yukon River Watershed, down through to the Lower 

Tanana River Watershed, a vast wetlands basin bounded roughly by the Yukon and 

Tanana rivers (Figures 1.1 and 1.2). The “flats” between these two major rivers is 

underlain by permafrost and includes a complex network of lakes, streams, and rivers. 

The area is characterized by mixed boreal forests with rolling hills, scattered meadows 

and bogs, and is dominated by spruce, birch, and aspen. The communities straddle both 

sides of the arctic circle, but the area has in general a continental subarctic climate with 

great seasonal extremes in temperature and daylight: summer temperatures can reach 100 

degrees F, whereas winter temperatures can drop to -70 degrees F (USFWS 2006; 

AKDEC 2006).  

Movement on and across this landscape is fundamental to the feasibility of Native 

Alaskan adaptive strategies, the patterns of which co-developed over millennia with the 

migratory patterns and population cycles of harvested animals. These communities are 

best known as fishers, game hunters and wild resource gatherers, with country foods such 

as as salmon, whitefish, moose, caribou, beaver, ptarmigan and waterfowl, and botanical 

resources such as berries, wild rhubarb and rosehips, continuing to represent over 80% of 

                                                 
5 Herman Turner, Agricultural Agent-at-Large, University of Alaska Cooperative Extension (CES), letter to 
Mr. Vern V. Hirch, Assistant Director of the Division of Resources, ANS, dated May 18, 1956; Mr Turner 
lists Fort Yukon, Circle, Venetie, Arctic Village, Beaver, Stevens Village and Minto, as the places visited 
on a tour of “Central Yukon.” Though not referenced in this letter, Rampart, Chalkyitsik and Canyon 
Village are also found grouped with these villages.  
File 916, Garden Subsistence(GS); General Subject Correspondence 1933-1963 (GSC); Alaska Reindeer 
Service (RR); Record Group (RG) 75; National Archives Pacific Alaska Region (NAPA) 
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local diets (Wolfe and Bosworth 1990; Norris 2002). Fall activities are dominated by the 

moose/caribou hunts, and most still travel to fish camps each summer: seasonally used 

fishing and trapping areas on the Tanana and Yukon rivers, as well as their 

tributaries/distributaries. Indeed harvested lands today remain remarkably similar to those 

utilities at the turn of the 20th century (Figures 1.4, 1.5). But today the logistics of travel 

across these harvest areas is complicated and brings external forces to bear on local 

adaptive capacity and food security. The seasonal mobility and flexibility that once 

typified Alaska Native adaptations no longer functions in the same way because people 

are now tied to permanent villages, and reliant on the purchase and maintenance of 

transportation technologies (i.e. ATVs and gasoline). Mobility is further constrained a 

patchwork of state, federal and private land ownership (Figure 1.6) and an institutional 

and regulatory framework that puts federal and state agencies in a position to legislate 

control over much of the landscape (Gerlach et al. in press; Juday et al. 1998; Krupnik 

and Jolly 2002; Nationalatlas.gov 2003). Within the last two or three years this has been 

further aggravated by ecological changes in weather and land cover. Particulars of these 

downscale impacts of global climate change in Alaska’s interior are poorly understood, 

though the current and projected biophysical impacts of climate change are expected to 

be the most extreme in high latitudes (Overpeck et al. 2005). Hunters cite observations 

that match with the anticipated phenology of climate change: including the shifting of 

seasons, time of and time between freeze-up and break-up, lower water levels on the 

rivers, and new distributions/migration patterns of fish, game, plants and insects. Despite 

these perceived changes, however, appropriate compensatory changes have not been 
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made by Alaska Department of Fish and Game (ADF&G) or the U.S. Fish and Wildlife 

Service (USFWS) officials to the regulations surrounding hunting and fishing seasons 

(though a formal venue does exist to petition for hunting rights in special circumstances 

when food is particularly short). In combination with the fact that state regulations 

prohibit the assignment of a ‘rural’ preference for wildlife resources (over urban and 

tourist hunters), these regulatory frameworks do little in practice toward representing the 

changing needs of these communities (Gerlach et al. in press; Huntington 1992; Caulfield 

2002). 

 

1.5  BACKGROUND: A PERSPECTIVE ON ALASKA AND ALASKA NATIVES’ 

AGRICULTURAL HISTORY 

The first Russian settlers of Alaska (early-to-mid 1800s) are generally considered 

to be the first to try their hand at cropping in the territory (Hanscom 1998). They failed 

rather miserably at it, mostly because of a lack of agrarian tradition and an inability to 

enlist the support of a sizeable number of serfs, the only Russian people with a 

background in agriculture (Shortridge 1972). They did, however, manage to share the 

tradition of potato growing to the Native peoples of Southeast Alaska and the Pacific 

Northwest; indeed the Haida grew potatoes as an export crop for both the Russian 

American Company as well as the Hudson’s Bay Company (Ransom 1946; Shortridge 

1972; Dean 1995). Some cropping was also practiced in Interior Alaska, introduced with 

the Canadians of the Hudson’s Bay Company’s establishment of Fort Yukon in 1847: the 

Athabascan people of the area began growing potatoes, vegetables, and even some cereal 
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grains for food and for trade (Shortridge 1972). While only fragments of documentation 

for this exists prior to 1941, mention of potatoes and some other root vegetables does 

appear from time to time in a variety of correspondence between BIA6 agents and the 

office in Juneau. It seems that the native communities were growing crops whenever 

visitors offered seeds to trade, albeit in a fashion that would not have been recognized as 

‘organized’ gardening, as per one Alaska Native Service (ANS) school teacher, who also 

mentions in an early (1937) report that “gardening prospects here are good, despite the 

poor land, as the Indians already have a taste for potatoes and turnips.”7

 Alaska had, just prior to the turn of the 20th century, entered the realm of “new 

frontier” in the minds of those stateside, and a pioneer agriculture movement to populate 

Alaska with aspiring Euro-American farmers from the lower-48 emerged with ardor; it 

would eventually prove, however, to be nearly as much a failure as the Russian attempts 

had been (Shortridge 1972; Francis 1967). By the 1890s nearly all of the major areas of 

fertile, drought-free lands in the continental U.S. had been claimed, and it seemed that the 

only remaining option was Alaska (Shortridge 1972). With the 1902 declaration by the 

head of the US Department of Agriculture’s experiment station in Fairbanks, “it has been 

demonstrated that Alaska has agricultural possibilities of a high order,”  the land rush was 

officially on (Georgeson 1902; Hanscom 1998). The migration seemed to make a strong 

start; by 1929 there were 500 farms reported to the US Census, none of which, however, 

established by Alaska Natives (ARDC 1974; Francis 1967). But as transportation into 

                                                 
6 At the time the Bureau of Indian Affairs was called the Office of Indian Affairs 
7 G.S. Wilson, ANS Schoolteacher, to Mr. Claude M. Hirst, General Superintendent, Office of Indian 
Affairs, Juneau, AK. 9/3/1937; File 916, GS; GSC; RR; RG75; NAPA 
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and through the state improved (i.e. with the building of rail lines) the cost of shipping 

came down and lightweight packaged goods like dry milk became cheaper, Alaskan 

agriculture, already plagued by the inherent difficulties cropping in the north, e.g. poor 

soils, unpredictable frosts, and a short growing season, was increasingly out-competed by 

imported foods (Francis 1967; CES 2001; Loring 2006). Upstart farms went defunct as 

quickly as they had been established, and there was soon a general understanding among 

bureaucrats that agriculture could only make up a small part of Alaska’s long-term 

economic growth (Shortridge 1972).  

To elaborate on the difficulties of cropping in the north, Interior Alaska poses a 

number of geographic and ecological challenges and constraints. The high latitude, for 

example, makes for an extremely short growing seasons (12-14 weeks at the most), and 

within that season there is relatively high-frequency of mid-summer and early fall frosts 

and/or freezes; similarly, the extreme cold temperatures during the winter also serves to 

kill all but the hardiest perennials (CES 2001; AKDEC 2006). In many villages the river 

water was also considered to be too cold for direct irrigation, requiring some sort of pump 

& reservoir infrastructure8. The prevalence of black spruce (Picea mariana) in the boreal 

ecosystem also creates its own set of challenges: the root structures are shallow and 

widespread, and in concert with the active forest fire regimes, creates extremely acidic 

soils (O'Neill et al. 2002; Wikipedia 2006; LeBarron 1945). Too, smoke from the high-

frequency of forest fires collects within the basin of the Alaskan interior, and during 

                                                 
8 Whether real or perceived, the coldness of river water is mentioned often in BIA reports from 
schoolteachers as an obstacle. 
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heavy burn years can significantly limit sunlight (Wikipedia 2006; Rupp et al. 2002; 

Juday et al. 1998).  

 Nevertheless, agrarian idealism persisted in the state, particularly in respect to 

“white-man’s burden” for the education of Alaska Natives (Gerlach 1996; Hinckley 

1966). In Northwest Alaska, also in the late 1800s, famine precipitated at least in part by 

a depletion of whale stocks by Yankee whalers prompted a plan by Presbyterian minister 

Sheldon Jackson to import Reindeer herding to the imperiled Eskimo communities as a 

mechanism of economic aid and industrial education (Gerlach 1996; Bockstoce 1986). 

The venture started what would evolve into an all-Alaska agricultural office of the BIA, 

coined the “Reindeer Service” (Archives 1975; Postell 1990). Village gardening projects 

also emerged under the jurisdiction of the Reindeer Service as similar mechanisms of 

economic development. It was generally believed, by BIA administrators, schoolteachers, 

missionaries, etc., that Alaska Natives had an apathy towards the “obvious comforts” of 

white people, and that the subsistence lifestyle was an irrational and unnecessary 

subservience to the nuances of nature, thought of as wrong, backwards, and reflective of 

a general lack of understanding the natives had toward their “situation” (Agatha 1965; 

Hinckley 1966; Postell 1990). Real social and economic security, or so these colonial 

minds believed, was to be had in cultivating the land and the development a cash 

economy. The BIA and University of Alaska (a USDA land grant institution) were both 

involved in aggressive rural development9 throughout the first half of the 20th century, 

                                                 
9 Letter from Henry A Benson, Commissioner of the State Department of Labor, to Ernest N. Patty , 
President, University of Alaska, 8/27/1947,  provides an excellent representation of this mindset: “For some 
time several Territorial agencies have been concerned with the lack of development of our rural areas…” 
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therefore, with programs such as the reindeer herding mentioned above, the Alaska 

Native Arts Clearinghouse (which tried to stimulate economic growth through the 

production and management of Native arts and crafts for export), and family and 

community gardens implemented and administered by the Alaska Native Service. Later, 

as the extension office of the University of Alaska expanded to serve more than just 

Alaska’s Euro-American constituency10, the responsibility for village agricultural 

development became a shared one between ANS school teachers, the extension service 

and 4-H. 

 

1.6  BIA RECORDS 

 The U.S. National Archives, Pacific Alaska Region Office holds a significant 

collection of records regarding these gardening practices, filed under ‘Record Group 75: 

The Bureau of Indian Affairs, Alaska Reindeer Service’. Annual food and garden surveys 

were officially requested of ANS teachers by the BIA beginning in 1941; a circular letter 

sent from V.R. Farrell, Director of Education for the BIA to all ANS schoolteachers 

described the need for these inventories: 

                                                                                                                                                 
he says, which “competent observers in every rural district” report as driven by (among a list of symptoms) 
the lack of skills, ignorance of the use of money, and nothing to do with their free time.  
File 916, GS;GSC;RR;RG75;NAPA. 
10 Letter from Allan H. Mick, Dean & Director of the U of A Cooperative Extension Service, to Glen 
Emmons, Indian Commissioner of the US Department of the Interior, dated 4/1/1954; Mr. Mick expressed 
his desire to expand the CES’s jurisdiction to include Native communities, but not wanting to duplicate the 
work of the ANS. File 916, Garden Subsistence;GSC;RR;RG75;NAPA. 
Shortly thereafter, on June 4, 1954, a U.S. Senate sub-committee hearing on Indian Affairs passed U.S. 
Senate Bill 3385, which transferred responsibility for village gardening initiatives from the BIA to the CES. 
Note however that ANS schoolteachers continued to be the facilitators and record-keepers for these 
initiatives in some communities as late as the1970s. 
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It is important that we have a survey of the quantity of garden vegetables and 

other locally available foods produced and stored during the current season. 

Garden seeds supplied by the Government should be regarded as educational 

supplies in the same sense as home economics, and shop supplies, and it is 

desirable that some measure be made of the extent to which they are utilized. … 

Too much emphasis cannot be placed on the desirability of having Native people 

collect and store maximum quantities of fish, berries, meat and other locally 

available food products.11

Each year, teachers were required to fill out surveys of “Native Food” and of “Garden 

Activity” (Figures 1.8 and 1.9) 12. The native food reports provide detailed subsistence-

food data for each of the villages in the flats, from five to as many as 25 years regarding 

the annual harvest of caribou, moose, berries, fish, waterfowl and small mammals, with 

detail about the pounds harvested, methods of storage, and quantities remaining after 

winter. The office was very diligent in its record keeping, and they were used, at least in 

part, to both anticipate and respond to food shortages. The garden surveys provide 

similarly extensive detail regarding each village’s gardening projects, including details 

regarding fertilizer used, method(s) of cultivation, and crop quantities and varieties 

planted and harvested. Schoolteachers also used these forms to make a wide range of 

commentary about the community, environment, even politics. One teacher in the village 

                                                 
11 V.E. Farrel, Director of Education, Office of Indian Affiars, Juneau, AK, to “Teachers”; File 917, Ag. 
Statistics & Production: Beaver 1933-66; Agricultural Hunting & Fishing Statistics: Afognak – Fort 
Yukon; RR; RG75; NAPA. 
12 File 917, Agricultural Hunting & Fishing Statistics: Afognak – Fort Yukon (AHF1), Kwinglillingok - 
Scammon Bay (AHF2), and Selawik-Yakutat (AHF3); RR; RG75; NAPA. 
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of Minto remarked in 1944 that the food supply for winter that year was “inadequate 

because too many boys entered the war for [the] big wages. Increase supply by stopping 

the war.”13

These documents represent the majority of the reference material used as the basis 

for this research. Table 1.1 contains some summary information for these records for 

each community, including population averages, range of garden production, and 

comments (made by me) where applicable. A more detailed transcription of these records 

is available on the CD found in the pocket of this thesis. In the early to middle 1900s, 

gardening was to some extent regularly practiced among all of the Native communities in 

the flats, with Arctic Village being the most common exception because of climate and 

landscape challenges. To provide a better picture of the information contained in these 

records, I will summarize them here for the villages of Arctic Village, Beaver, Fort 

Yukon, Minto, Stevens Village and Venetie. The configurations of cropping included 4-H 

school gardens, family gardens (very informal, often unfenced bits of land that often went 

unweeded, and in some cases just randomly planted potato plants), as well as more 

structured community gardens. The reported levels of Native participation and total crop 

yields varied greatly from year to year, and the details of this variation provide 

conflicting information. In general, these villages gardens all favored root-crop 

production (especially potato), but a wide variety of produce was grown, most commonly 

including (but not limited to) beans, beets, cabbage, carrots, celery, chard, kale, lettuce, 

peas, radishes, rutabagas, and turnips (see table 2 for some information on the most 

                                                 
13  C.W. Holland, ANS Schoolteacher, ‘Annual Survey of Native Food’; File 917, Ag. Statistics & 
Production: Minto 1941-63; AHF2; RR; RG75; NAPA. 
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commonly suggested crop varieties). Much of the information presented is synthesized 

from these records, but this paper is also informed by data for these communities as 

compiled by Andrews (1988), Caulfield (1983), and Sumida (1989), (among others, all 

cited appropriately) as well as from one-on-one interviews with Native Elders of the 

Minto community. 

 

1.6.1 Arctic Village 1960-1964 

 For three of the four years that Arctic Village is represented in the archives, the 

school teachers reported that the existing food supplies were not sufficient for the coming 

winter. The village people depended “entirely on caribou,” though they had a desire to 

grow gardens. Such initiatives were hindered by the extreme cold, however; teacher 

Marie B. Mott suggested in 1960 and again in 1961 that plastic could be used, but that the 

natives had no income to purchase such supplies. Frederic Goranson, her successor, 

likewise didn’t see the possibilities in the village, claiming in his 1963 report that the 

“short growing season and variable summers makes gardening a risky proposition.” The 

BIA maintained a list of villages where gardening was considered practically impossible 

(see the section later on Venetie), and for which, therefore, garden surveys were no 

longer requested. As most of the documentation for these villages end in the late 1960s, 

however, it is impossible to glean from the small set of Arctic Village records if this was 

the case, or if gardening attempts continued past 1964.  
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1.6.2 Beaver 1940-1967 

 The first garden records for the village of Beaver (1940-41) reported that over 4 

acres of land were in cultivation, though a dry season had made for poor crop production. 

That year 5800 lbs of produce were harvested, used by all 27 families in the village. This 

level of output remains somewhat consistent (4000-5000 lbs) for over 20 years, with 

exceptions in the 1954-55 and 1958-59 seasons (600 lbs and 0 lbs respectively.) 

Interestingly, these same two years are either absent from the record of all the other 

villages surveyed,14 or report little-to-no production as a result of “discouraging 

weather.”  In 1963 spring floodwaters washed out the gardens, limiting production to 

about 1000 lbs. These low numbers continue through the final 3 reports; teacher Sue 

Price in 1965 attributes the lack of interest in gardening to contentment to rely on 

“welfare and pension checks,” and her successor, Nelson M. Page says in 1967 that 

there’s just a general lack of interest in gardening in Beaver. 

 

1.6.3 Fort Yukon 1941-1958 

 As mentioned in the introductory section on agriculture in Alaska, the people of 

Fort Yukon are known to have been growing gardens since at least the turn of the 20th 

century. For the period covered by these records, production was between 17,000-30,000 

lbs of produce from a total of 4-5 acres of small family gardens as well as a community 

garden plot, from which 15-30 families were eating. In 1958, Lydia Fohn-Hansen, 

                                                 
14 Many teachers did not fill out garden reports for years where there was no production. Often the lack of 
submission is reflected in the records by a telegram from the BIA office requesting the missing material, 
though the reports themselves never seem to have been completed. 
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Associate Director for Home Demonstration Work, UA Cooperative Extension Service, 

wrote that all 28 families grew enough potatoes to feed 650 people for a year. The only 

exception to this was 1941 where 8 families produced 3000 lbs of vegetables. Fort Yukon 

gardeners consistently used some form of fertilizer: lime was used in1941, replaced by 

commercial fertilizers such as “Vigoro” and “Mor-Crop” in later years. Corrosive 

sublimate (mercuric chloride) was also used by some as an insecticide. Despite the 

consistent garden success, numbers did not seem to please the ANS teachers – an attitude 

common among all the villages (for example, see Figure 1.7 for the letter that 

accompanied the 1957 report in which Alice S. Wilson reported 25,000 lbs of potatoes as 

only “fair.”) 

 

1.6.4 Minto 1941-1963 

 Though many in Minto grew their own gardens (Olson 1981), unlike Fort Yukon 

(for which years of low garden activity were the exception) production under 1000lbs 

was the rule. 1943 stands out, with 8750 lbs of produce, up by a factor of 10 from the 

previous year, though output dropped again to 800 lbs the following year. Minto was very 

flood-prone, however, mentioned in reports by teachers C.W. Holland and Essie Lawson, 

and confirmed by Elders in the community as the biggest difficulty their gardens faced. 

Indeed the community eventually moved to a new location in 1969 because of the 

frequent flooding and erosion problem. Repeated years of relative failure post- 1943 

seems to be the major factor behind the general lack of interest in the activity. Some 

interviewees, however, also suggest that interpersonal relationships between community 
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members and ANS teachers had played a role; Jens H. Forshaug, teacher in Minto in 

1953 and 1954, apparently had notably poor relationships with community members, 

especially the children. In Mr. Forshaug’s 1954 report, he stated that the local people 

“should have [gardens] if they were more ambitious”; a sentiment for which he is 

remembered most by Minto residents for not keeping to himself. Since he was in charge 

of the gardens, many people opted-out. 

 

1.6.5 Stevens Village 1941-1967 

 Stevens Village has an interesting set of documents that contribute another aspect 

to this discussion; in particular, how the community integrated gardening into their larger 

annual and multi-annual cycles of subsistence activities, where gardening was practiced 

in some years, but not in others. In her 1941 garden report, teacher Dorothy Henry stated: 

We are told that the reason gardens are not cultivated is because of the ratting 

season. That time is usually is from March 1st to May 31st. After ratting season 

the Natives return to town and stay long enough to get supplies then go to fish 

camp. This coming spring is the peak of the ratting season, the following years 

will show a decrease. Families will then stay in town, some will then make 

gardens as in previous years. 

As predicted, gardening activity picked up in 1948 (1000lbs by 6 families), up to nearly 

4000 lbs grown by all 12 families in 1952. Prior, the muskrat trapping, or “ratting” 

season, had kept people away from their village during the weeks they would otherwise 

need for preparing and planting their gardens. The ratting season was a 3 month segment 
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of the annual seasonal round for many Interior Athabascan communities, which 

immediately followed winter trapping (Sumida 1989). Each family had its own “rat 

camp,” and entire families, men, women and children, were involved in the hunting and 

trapping activities. Even if some people remained in the villages, gardening in Stevens 

Village was labor-intensive and required frequent hauling of water from the Yukon. In 

more recent years the practice has been dramatically scaled back, first to a separate 3-4 

week spring trip in May to these traditional rat camps (1940s, 50s), and most recently 

only survives as a handful of day-long or overnight excursions (Nelson 1986; Schneider 

1976; Sumida 1989). This change in strategy correlates with the population ecology of 

muskrats, which follows a multi-decadal cycle of expansion and contraction, whereby the 

muskrat population is influenced at least in part by some very nasty plant defenses that 

only manifest under extreme stress from herbivores (Bryant and Kuropat 1980; Elton 

1951). The ‘peak’ Ms. Henry’s informants described, and the ensuing decline of ratting 

as a component of the seasonal round suggest a synchronized cycle of subsistence 

activities with ratting at one end, and as her words “as in previous years” implies, with 

gardening at the other.  

 

1.6.6 Venetie 1941-1971 

Just as the records of gardening in Stevens Village reflect a level of 

synchronization between subsistence cycles and those of the local ecosystem, Venetie’s 

gardening history bears a similar marker of knowledge of and responsiveness to multi-

annual weather cycles. Frosts were reported in Venetie by ANS teachers from 1948 to 
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1955, years for which there was little to no local participation in gardens, other than what 

support the teacher could drum up through active campaigning. In 1953, the BIA sent a 

letter instructing then teacher Enda E. Hall to stop sending garden reports altogether, and 

that “there are certain villages where it is apparently practically impossible to raise a 

garden…Venetie is in this group.”15 But in 1948, 49 and 50, the people of Venetie had 

reported that they were waiting for a period of frosts to end, before any worthwhile 

gardening could be pursued. As predicted, beginning in 1956 their garden productivity 

began a dramatic upswing. In 1962 the village garden yielded a recorded 24,000 lbs of 

potatoes (and another 4000 lbs of a variety of other produce), for which native gardeners 

won several awards at the state fair in Palmer; between 1961 and 1967, the Venetie 

garden consistently produced between 10 and 20 thousand pounds of produce.  

 

1.7 DISCUSSION: INNOVATION, OVERINNOVATION, AND OUTPOST 

AGRICULTURE 

In an early letter to ANS schoolteacher Richard P. Birchill, Charles Hawkesworth 

of the BIA wrote: 

It is clear with us that gardens will gradually be increased in size and the people 

will [then] have a third food resource. Heretofore the native people have secured 

their food from the water and from land animals. Now they should get the value 

                                                 
15 Chas. R. Mountjoy, Director, Div, or Resources, ANS, Juneau, AK, to Edna E. Hall, ANS Teacher, 
Venetie, AK; File 917, Agricultural Statistics & Production: Venetie 1938-72; AHF3; RR; RG75; NAPA. 
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of garden crops, and thus have a varied diet. This is being done throughout the 

territory where soil is suitable. (Hawkesworth, 1938) 

We now know that the aboriginal diets and substance patterns of Athabascan and Eskimo 

communities were in fact far more diverse, in both content and nutrition, and historically 

far more reliable, than they appeared to the educators, administrators and bureaucrats like 

Hawkesworth, many of whom had short tenures and rarely saw the villages for which 

they made policy16 (Gadsby 2002; Grivetti and Ogle 2000; Holloway and Alexander 

1990; Nelson 1986). Nevertheless this quote makes for a nice introduction to answering 

this question because it introduces the general perception that garden projects, as a matter 

of rural development, had to represent a major component of the local economy and diet 

to be considered a success. In a letter from Lydia Fohn-Hansen of the UA Cooperative 

Extension Service to Max Penrod, Educational Director of the BIA17, she stated that 

“Food production is only a part of the answer to the plight of Alaskan villages. What is 

needed is a community development plan … to promote social, economic, health and 

technological innovation” (1958). These goals of dramatic, overall economic 

development and social transformation were not met by the village gardening initiatives, 

and as such any successes, like the 25,000 lbs of potatoes grown by people from Venetie 

on a total of 2 cultivated acres of land were marginalized or dismissed altogether, 

eclipsed by the perception that no long-term developmental progress was being made 

towards a more “civilized” life as agriculturalists. 
                                                 
16 The longest number of consecutive years an ANS schoolteacher reported for a village was 5 years (Mr. 
Richard P. Birchill 1960-1964), the most common however was just 1 year. Many left the villages during 
the summer, and did not participate in subsistence activities.  
17Lydia Fohn-Hansen, UA CES, to Max Penrod, Educational Director, Bureau of Indian Affairs, 4/18/1958; 
Folder 947;GS;GSC;RR;RG75;NAPA. 
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Such dogma is well understood in development anthropology as common to a 

colonialist attitude and belonging to “the fallacy of overinnovation:” where top-down 

prescriptions for development are made that are negligent to local social and cultural 

structures (Kottak 1990; Merry 2000; Delcore 2004). Overinnovation is part of a 

development narrative which incorporates “planners’ values,” e.g. progressing, 

efficiency, modernization, and operates under the assumption that it can and should 

happen along a very specific teleological timeline (Kottak 1990). In the case of Alaska, 

perceptions of food insecurity and need in rural communities were in some cases real, 

others only perceived, but regardless the BIA pursued a rigorous program of rural 

education and development both rooted in and fueled by a long-held belief in agriculture 

as a nearly-divine mechanism of economic development and civil progress (Quinn 1991). 

The single-mindedness of this ‘overinnovative developer’ mindset, coupled with the 

ignorance to the complexities and nuances of the local life ways, made BIA agents unable 

to see the extent to which gardening actually had been integrated into the communities’ 

subsistence strategies.  

Indeed the Alaska Native communities of the flats region saw great potential in 

crop cultivation, and experimented with new and different ways to incorporate the 

practice into their strategies. Though he was not directly concerned with Native 

communities, Dr. Francis (1967) was mindful of the special circumstances for agriculture 

in the state when he wrote about agriculture in Alaska, recognizing that its place within 

an Alaska economy was very different in nature than classic “pioneer” or development 

agriculture: 
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In reality, agriculture in Alaska is of the unusual kind that supplies an outpost. It 

can be likened to the garden behind the fur trading post, or the greenhouse annex 

to the Arctic research station. It is neither integrated nor, as it is today, integrable 

[sic] with the open markets of the nation. In fact, the closer the economy of the 

rest of the nation comes to Alaska, the smaller becomes the function of Alaskan 

agriculture. (Francis 1967) 

Though agriculture in Alaska could not in either the short or the long term follow the 

same developmental path that it had in the lower-48, it could (and did) in Kottak’s words 

(1990) meet more “down-to-earth and specific objectives,” as a flexible, supplementary, 

stabilizing activity which can be easily and informally integrated with the existing local 

economies. We can read between the lines in these records, especially in those of Stevens 

Village the ratting season, and Venetie and the frosts, to see that the variability of 

participation in native gardening was not a failure, but indicative of a process of 

experimentation that happened outside the dominant narrative of development, where 

cropping became incorporated within a set of heterodox strategies that valued diversity 

over economic growth and followed not just a yearly seasonal round of activities but also 

multi-year and in some cases multi-decadal ecological and climatic cycles (Nelson 1986; 

Krupnik and Jolly 2002).  

 

1.8  CONCLUSION 

 Francis (1967) also predicted the inherent vulnerability of outpost agriculture to 

the influence of the national economy, and native outpost gardens were eventually made 
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irrelevant (or so it seemed) by the encroachment of a cash economy and the decrease in 

transportation costs that brought the nation’s cheap food surplus to the shelves of local 

trading posts and village convenience stores. Today the foodstuffs on the shelves of the 

local store are still viewed as providing a measure of food security; but as our 

understanding of the caveats of the nutritional and political economies of cheap food 

increases, outpost agriculture is finding a renewed niche in emerging indigenous 

movements against the vulnerabilities embedded within participation in the cheap food 

system (Kloppenburg et al. 1996). Native communities, including many in the flats, are 

trying to recover and redevelop local gardening expertise in an attempt to break the 

cheap-food addiction that has brought with it plagues such as type II diabetes and obesity 

(Nobmann et al. 1992; Kuhnlein et al. 2004). Villages like Minto and Fort Yukon are 

experimenting with new or intensified village gardening and farming strategies to 

complement other traditional subsistence activities, with clear implications for increasing 

the quality and quantity of food that is produced locally, for reducing vulnerability to 

external economic forces, and for contributing to better individual and community health 

(Gerlach et al. in press; see also chapter 3 in this volume).  

However, the “customary and traditional” legal framework described here, as it is 

presently interpreted and enforced by state and federal agencies, does not make room for 

the kind of cultural experimentation that these new initiatives represent. Such 

experimentation is imbedded within the historical patterns of innovative behavior 

obscured beneath the biases of these BIA archives. Though there is a paucity of 

documentation of cropping by Alaska Natives in both institutional and academic 
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literature, outpost gardening played an important, albeit intermittent role within the local 

foodways of Interior Alaskan communities. As the records explored here reveal, this was 

not simply an imported and regulated behavior but a locally-adapted strategy that falls 

well within the realm of customary and traditional. Native outpost gardens should, in fact, 

be regarded as a success, not a failure, because of how readily, when the conditions and 

timing was right, communities were able to integrate them into their already diverse and 

variable subsistence economies. By bringing these historical patterns into the 

contemporary dialogue, new and tractable interpretations and implementations of these 

frameworks become possible: ones that make room for the kind of flexibility and 

innovation that many argue is required again if communities like those of the Tanana 

River and Yukon River flats are to respond successfully to new threats to their 

livelihoods, such as the down-scale impacts of globalization and global climate change 

(Anderson 1998; Folke et al. 2003; Gerlach et al. in press; Irvine and Kaplan 2001). 
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1.9 FIGURES 
 

  
 

Figure 1.1. Map of Alaska and the Yukon Flats Area. Interior Alaska, with some of the villages of the 

Upper Yukon River Watershed identified (Caulfield 1983). 
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Figure 1.2. Map of Minto and the Tanana Flats Area. Location of Minto and the Minto Flats  in 

relationship to Fairbanks and the Tanana and Middle-Yukon River. From (Andrews 1988). 
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Figure 1.3. Map of Communities in the Study. All of the communities represented in this research. 

*Minto is the only community shown that is not a members of the Council of Athabascan Tribal 

Governments (CATG) (CATG 2007).
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Figure 1.4. Upper Yukon Land Use. Historic range of land use recorded for the Athabascans of the upper 

Yukon River communities (Caulfield 1983) 

 

 



 

 

Figure 1.5. Lower Tanana Land Use. Historic range of land use by Tanana Athabascans as compiled by 

ADF&G. From (Andrews 1988). 
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Figure 1.6. AK Federal Lands and Reservations A patchwork of land ownership and management regimes serves to confound the Alaska Native’s ability to move across the landscape. Note this map only 

shows Federal Land holdings; state-owned-lands add a second layer of complication (Nationalatlas.gov 2003)  
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Figure 1.7. Sample BIA Letter from Fort Yukon. Example of garden correspondence. This letter is a 

summary of the garden productivity for Fort Yukon’s most productive reported year, but also provides an 

excellent example of the challenges associated with the endeavor, including frost and irrigation concerns.  
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Figure 1.8. Native Food Survey. Example of a Native Food Survey, from Minto, completed by C.W. 

Holland, 09/27/1944 
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Figure 1.9. Native Garden Survey. Example of a Native Garden Survey, from C.W. Holland, 09/27/1944
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1.10 TABLES 
 
 
Table 1.1. Village Summary Data. Some general information regarding village gardening and BIA 
archival data for the researched villages.  
 
Village Years 

Reporting 
(n) 

Earliest 
mention of 
Gardening 

Average 
Pop. 

Avg. # of 
families eating 
from garden 

Productivity 
Range 
(lbs, min-max) 

Arctic Village 1959-62 (4) 1959 86 0 0 – 13.5 lbs 
Beaver 1940-67 

(13) 
1936 92 11 0 – 6300 lbs 

Birch Creek 1963-67 (2) 1962 32 3 1863 – 2400 lbs 
Canyon Village 1964-67 (2) 1964 37 2 0 – 285 lbs 
Chalkyitsik 1946-66 (5) 1946 77 7 0 – 5600 lbs 
Circle 1944-57 (8) 1944 66 6 345 – 1900 lbs 
Fort Yukon 1941-56 (4) 1898 382 25 3000 – 29700 lbs 
Minto 1941-63 

(13) 
1933 140 8 180 – 8750 lbs 

Stevens Village 1941-67 
(15) 

1941 72 8 0 – 3900 lbs 

Venetie 1941-71 
(15) 

1931 81 10 0 – 28095 lbs 

 

 



 47 

Table1.2. Recommended Crop Varieties. Where possible in tables 1.2a and 1.2b I’ve tried to represent the suitability of each to Interior Alaska, though identical data was not available for each variety. 

Note all vegetable types are still recommended for use in Alaska (CES 2001); Whether these specific varieties are still recommended in the region comes from (Wagner, Matheke, and Hemshrot 1989) and 

(Hebert and Matheke 2001) Maturation times and descriptions are from (Whealy 1985). Some data also from (Wehner et al. 2006). *Comparative performance is the percent of the average yield of the listed 

variety as compared to that of the top 5 varieties, from (Wagner et al. 1989). **Wide adaptation means adapted to a wide range of climates. ***General means adapted to average US temperate climates. 

 
Vegetable Variety Still  

Recomm? 
Days to 
Maturity 

Comparative 
Performance 

Transplant Frost  
Resistant 

Geographical 
Adaptation 

Comments 

Beans Tendercrop No 61 45% n/a  Northern, Midwest, 
West  

Needs plastic; sunny, warm soil.  
 

Beans Topcrop No 53 64% n/a  Wide Needs plastic; sunny, warm soil.  
Beans Cherokee Wax No 58 n/a n/a  General Needs plastic; sunny, warm soil.  
Beets Redball No 60 n/a n/a Yes   
Beets Detroit Dark Red Yes 70 n/a n/a Yes Wide High tolerance to bolting 
Cabbage Early Jersey Wakefield No 75 n/a 4 Wks Yes  Can overwinter; resists splitting, for an early spring 

planting 
Cabbage Copenhagen Market No 80  4 Wks Yes Eastern U.S. Cool season crop thet can be planted early in the season 
Carrots Nantes Half-long,  

Scarlet 
Yes 70 78% n/a  Wide Suited for shallow soils; produces high yields and stores 

remarkably well. 
Carrots Royal Chatenay  Yes 70 94% n/a   For shallow soils 
Carrots Nantes Improved Coreless No 62 50% n/a    
Cauliflower Snowdrift No 70 33% 4 wks Yes   
Cauliflower Super Snowball Improved No 60 62% 4 wks Yes Wide  
Celery Dwarf Golden Self-

Blanching 
No 80 n/a 9 wks  Wide  

Kohlrabi  Early Purple Vienna No 69 n/a n/a    
Kohlrabi Early White Vienna No 65 n/a n/a    
Lettuce Ruby Yes 65 n/a 3-4wks  Wide Heat resistant; won’t fade in hot weather 
Lettuce Slobolt No 48 n/a 3-4wks  Wide High tem. Resistant 
Lettuce Grand Rapids Yes 65 n/a 3-4wks  Greenhouses For greenhouses 
Lettuce Premiere Great Lakes No 90 n/a 3-4wks  Spring, summer, 

early fall 
Grows well in heat and resistant to drought 

Lettuce Salad Bowl Yes 68 n/a 3-4wks  Wide High temp. resistant 
Parsely Extra Curled Dwarf Yes 85 n/a n/a   Moss-like 
Peas Freezonian Yes 70 66% n/a 

 
 Wide Heavy crops even in hot, dry weather. Performance only 

2/3 of preferred varieties 
Potatoes Not Specified Yes 90-120 n/a n/a Yes Wide Exceptionally well suited to AK, though varieties were 

not specified in BIA materials. 
Radish Cherry Belle Yes 30 n/a n/a Yes  From Holland. Bolts easily in AK 
Radish Early Scarlet Globe Yes 28 n/a n/a Yes  For frame or greenhouse. Bolts easily in AK 
Radish Icicle No 30 n/a n/a   Plant spring or fall 
Rutabagas American Purple Top  Yes 120 n/a n/a    
Squash Caserta No 57 n/a 4 wks Yes(Fall) Wide  
Squash Harris Hybrid Cocozelle  

(F1 Hybrid) 
No  n/a 4 wks  Eastern US  

Turnips Early Red No 45 n/a n/a    
Turnips Purple Top Strap Leaf No 60 n/a n/a    
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CHAPTER 2 

A Services-Oriented Architecture (SOA) for Analyzing Social-Ecological Systems.13

 

2.1 ABSTRACT 

Similar to the ecosystem services concept, a ‘services’ approach to modeling complex 

systems is popular in the domain of information technology (IT). Called the Services-

Oriented Architecture (SOA), it is a standardized framework with which businesses can 

describe the services they offer, how and where these services are provided, and the 

policies that govern their use. The SOA provides a straightforward, scalable and portable 

way to describe and organize complex systems. Success of this approach in the world of 

IT suggests its applicability in other domains. In this paper I discuss the particulars of the 

SOA as a way to further the usefulness of the ecosystem services concept for analyzing 

and modeling integrated social-ecological systems (SESs), present a prototype for its use, 

and then test it using an example from rural Alaska. 

 

2.2 INTRODUCTION 

The ecosystem services concept, as described by Gretchen Daily is the 

“conditions and processes through which natural ecosystems, and the species that make 

them up, sustain and fulfill human life” (1997:3). It quickly gained popularity because of 

its usefulness for recasting ecological function into economic terms (Costanza and others 

1997), a translation which up until that point had confounded economists and natural 

                                                 
13 Loring, P.A. and F.S. Chapin III. in Preparation. A “services-oriented architecture” for analyzing social-
ecological systems. Ecosystems. 
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resource managers. The Millennium Ecosystem Assessment (MA) (2005) further 

extended this concept, and side-stepped much of its controversy, by presenting ecosystem 

services in a qualitative, rather than quantitative way. In the MA, ecosystem services are 

used to describe, not just to assign value to the spectrum of benefits that societies derive 

from ecosystems, placing them into 4 categories: supporting, provisioning, regulating, 

and cultural services.  

A similar ‘services’ approach to modeling complex systems, the Services-

Oriented Architecture (SOA) is popular in the world of information technology (IT). 

Many businesses use the SOA to model the services they offer, how and where these 

services are provided, and the policies that govern their use. In practice, the approach has 

enabled computer software architects around the world to transform an internet 

characterized by heterogeneous, incompatible computer programs into a unified network 

of service-providers and service-consumers. The SOA has done so by establishing a 

common vocabulary and meta-data framework for capturing a spectrum of information 

about services. This paper presents an adapted version of the SOA framework to further 

enhance the robustness of the ecosystem services concept. Social-ecological interactions 

can be elaborated in a way that will help us to explore the four key components SES 

sustainability: resilience –in the details of service relationships that foster diversity and 

stability; vulnerability – via the service relationships that are highly specialized, 

monocultural, or lack redundancy; and adaptability and transformability – both through 

the conditions that allow system service providers and consumers to adapt, innovate, and 

self-organize, and by establishing a standard for viewing that change through time. 
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Because the SOA is easily scalable, the prototype presented here can be used to model 

the smallest ecological niche to the largest global system.  

 

2.3 SERVICES AND THE SERVICES-ORIENTED ARCHITECTURE 

Many people outside the field of IT do not realize that IT analysts are far less 

concerned with technology, e.g. computers and computer software, as they are with 

information. An IT architect’s primary responsibility is to design an efficient ontology, or 

way of knowing and describing complex systems. The SOA is one such ontology; it 

describes complex systems via the relationships that exist between their 

functional/organizational units, specifically service provider to service consumer 

relationships, and services are the ‘stuff’ of those relationships. And though reckoning 

one’s business in terms of the services it provides is not a new concept, formalizing those 

services within a standardized meta-model is, and through information technology this 

practice has been a boon to companies’ efficiency and flexibility. Though the SOA and 

ecosystem services were conceived separately, there is great similarity between the two. 

This section presents an adapted version of the OASIS SOA reference model created for 

the computer software industry for use with social-ecological systems (based on 

MacKenzie and others 2006). This prototype is not itself a model, but a set of unifying 

concepts, axioms, and relationships that are useful for modeling ecosystem services, their 

providers and their consumers. As a result of this section, a common vocabulary and 

shared understanding of the SOA should emerge, one that precedes the particulars of its 

use in the real world. 

 



 57

 

One goal of learning the language of the SOA is to be able to better organize 

complex systems into a collection of loosely-coupled functional units. This makes it 

easier to investigating issues such as substitution, a notion of great importance in the 

discussion of ecosystem services. Erlich and Mooney (1983) first discussed substitution 

in terms of extinction events and the series of consequences that follow. Today the notion 

extends well into the realm of natural resource management, in terms of weighing 

economic tradeoffs and planning ecological damage mitigation. For example, 

contemporary challenges regarding non-renewable resource extraction and global climate 

change are making questions of ecosystem service substitutability (e.g. between coal, 

solar, wind, oil and hydrogen-based power) immediate. An SOA-style model of 

ecosystem services, which delineate the inputs and outputs related to one or a group of 

ecosystem service providers and consumers, helps managers and scientists the enumerate 

requirements for such substitution and mitigation measures.  

One of the ways that the SOA achieves this is through typing. Services at the 

most basic level share a handful of characteristics, but in practice have a number of 

details that are specific to their type. Consider the differences between a television set 

and a computer monitor: both are types of visual display devices, which despite their 

many differences share a basic set of characteristics and uses. To someone designing a 

security system, it is useful to be able to consider them side-by-side despite their 

differences in order to determine which would make the best choice, or how to substitute 

one for the other. The MA has already established the types of ecosystem services: 
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supporting, provisioning, regulating, and cultural services, and these four types work well 

within the SOA. 

 

2.4  THE SOA PROTOTYPE 

Figure 2.1 illustrates the main components of the SOA prototype. A service is the 

representation of one or more functions that one or more entities within an SES can 

provide. These are called the service provider. Services can also have one or more 

service consumers; cases where a service provider can be identified but there are no 

consumers, for instance a population of animals with no predators, represent either a 

point of instability or of untapped potential. When modeling the dynamics of interaction 

between service providers and consumers, it is important to first record some information 

specific to the services themselves. These include things key to understanding a service’s 

viability, such as interfaces, constraints, policies and contracts related to its consumption 

(explained in more detail below).  

  

2.4.1 Service Viability 

For a provider-consumer relationship to be realized it must first be viable; 

viability in this respect is a result of four traits: compatibility, reachability, awareness, 

and willingness. Consumption of services firsts requires that the provider’s delivery 

mechanisms – its interfaces – are compatible with and reachable by the consumer.  

Ecosystem services are useless unless they can accommodate the consumer’s specific 

physiological and psychological requirements for using that service. For ecosystem 
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services these might include the harvest of food or the action of hunting, but at a smaller 

ecological scale interfaces might include different physical or even chemical processes. A 

wall-outlet makes an excellent example of a technological interface for accessing the 

service of potential energy from a local electric company. 

Compatibility is often also a matter of the constraints, policies and contracts in 

place regarding service consumption. Constraints are physical limits or ecological 

thresholds, such as the maximum rate of carbon sequestration per square acre of wetland 

or the maximum sustainable yield of a fishery. They are driven by the service provider’s 

supporting services, underlying ecosystem and population processes. Policies are similar 

to constraints; they don’t manifest naturally but have been levied through human action, 

and can reflect the spectrum of social institutions that govern human action within 

ecosystems, such as fishing quotas or cultural taboos; contracts are active agreements 

between providers and consumers and often represent an agreement between parties on 

various policies, but can also address more esoteric issues such as equity or justice. 

Whereas constraints cannot be ignored, policies and contracts can be broken. Policies and 

contracts can also be levied upon the service use in terms of the outcomes of its 

consumption, e.g. air pollution quotas. 

A service’s reachability is similar to its compatibility, but is concerned with the 

spatial and temporal practicality of interaction (constraints), rather than its functional 

possibility, and is one way which contracts influence service use. Landscape structure, 

for instance, often influences the reachability of ecosystem services by consumers. 

Awareness and willingness are the final two components of viability, which only 
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become relevant for service consumers that involve some form of agency. In the cases 

where ecosystem service consumption involves choice, the agent-consumer must be both 

aware that the service is available to them, and also must be a willing consumer.   

 

2.4.2 Example 1: The Electric Company 

An electric utility company is often used to showcase the SOA, and is a good 

example of service viability. The utility company (the service provider) generates and 

distributes electricity (the service) to residential and business areas, and consumers of this 

service access the electricity via a wall outlet (service interface) in their home. In order to 

use the electricity, a consumer needs to understand what type of plug to use and the 

voltage of the supply (service constraints), possible limits to the load (service policy) and 

other details. A residential or business user will need to open an account with the utility 

in order to use the supply (service contract) and the utility will meter usage and expects 

the consumer to pay for use at the rate prescribed (another service policy). When the 

consumer and utility company commit to the constraints and polices specified within the 

service contract (willingness), the consumer can receive electricity using the service as 

long as the electricity distribution grid and house connection remain intact (e.g. a surprise 

event like a storm knocking down power lines would disrupt distribution) and the 

consumer, in order to continue service consumption must be able to afford and have the 

appropriate method of payment (e.g. a check by mail or electronic funds transfer) for the 

utility (reachability). Of course the consumer would have never opened an account in the 

first place if they did not know the company existed (awareness). 
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2.4.3 The Service Interaction and Outcomes 

The consumption of services is not always a passive enterprise. Often, successful 

interaction requires knowledge of the appropriate consumer and producer behavior, i.e. 

orchestration or choreography of events. This manifests itself naturally in phenomena 

such as mating rituals, but is also especially prevalent as a result of the intersection of 

culture with ecosystem service consumption. For example, there may be complex 

behavioral rituals that surround the harvest and use of wild game for food. It is crucial 

here to recognize also how the constraints, policies and contracts discussed above will 

influence or define both consumer and provider behavior by influencing, limiting 

and/or negotiating the service’s viability (Figure 2.2). Consumer-provider interactions are 

also characterized by their results or real world effects. Not only should this be 

represented by the systemic influence the consumption has on the consumer, but it should 

also reflect resultant ecosystem services that consumption spawns. If consumption of an 

ecosystem service results in the creation of greenhouse gasses, for instance, then one real 

world effect would be global warming.   

 

2.4.4 Execution Context 

A service’s execution context (Figure 2.3) differs from the rest of the concepts in 

this prototype, in that it is the instance-specific representation of discrete provider-

consumer interactions. The execution context describes the particular of the ‘arrow’ 

drawn between a service provider and service consumer. It provides a snapshot of all the 
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aforementioned factors as they manifest in real-world ecosystem service transactions, 

including the discrete observed outcomes associated with that transaction. It is perhaps 

the most important aspect of the SOA because ecosystem services can and are likely to be 

consumed in multiple ways at the same time, with differences in policies, contracts and 

behaviors leading to (sometimes remarkably) different real-world outcomes, outcomes 

that can influence existing or create new policies and contracts for services in the system 

at hand.  

A service’s execution context is also where that type information I mentioned 

earlier, i.e. whether a service is a supporting, provisioning, regulating or cultural service, 

comes into play. Service type is largely dependent on the point of view of the consumer, 

and the real world effect (again, landscapes providing ‘inspirational’ services or 

greenhouse gases as ‘waste’). It is also possible that a single service transaction between 

provider and consumer actually has multiple types. A good example would be how 

moose provide both a provisioning service (food) to native Alaskans, as well as cultural 

services (identity, community, education). Also part of the execution context, are 

conditions specific to outcomes of the service’s consumption. That is, whether the 

consumption of the service is subtractive or rivalrous. The provisioning service which 

moose provide native Alaskans, for example, is subtractive from the overall moose 

population, whereas cultural services are often non-subtractive or non-rivalrous, like oft-

cited aesthetic benefits derived from viewing a landscape. The execution context and 

outcomes of service consumption, how they are relevant within a context of change and 
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how they reflect system vulnerabilities will be explored further in later sections of this 

paper. 

 

2.5 USING THE SOA 

I will re-emphasize that the SOA is not itself a model or framework, but a meta-

framework for defining and elaborating the complex set of data embedded surrounding 

ecosystem services. This same framework can also be used to describe ecological 

interactions within ecosystems, which I explore in the following example. 

 

2.5.1 Example 2: Soil Services 

Because the ecology of soil is relatively well understood, especially in terms of 

the services it provides, it makes for an excellent second example. From a social-

ecological perspective, soil services are support services that regulate ecosystem 

processes (e.g. the nutrient cycle). But as virtually all land-based organisms depend in 

some way on soil (Daily and others 1997), they can also be described in non-

anthropocentric terms as the services that any of these organisms receive. This section 

will categorize a handful of these services (by no means an exhaustive list) that soil 

provides, and will classify one of them using the SOA prototype. A couple of additional 

concepts from the services architecture will also be introduced along the way.  

 The choice of soil allows us to first revisit the issue of scale, especially the power 

of the SOA for scalar analysis. Soil is an aggregate, of micro- and macro-organisms, 

rock, humus, etc., and is itself more of a scalar or organizational concept than an actual 
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thing. Though the decomposition of organic waste is in fact a service provided by the 

thousands of organisms that make soil their home, soil as a scalar concept allows us to 

abstract those ultra-complex processes and consider it as the consumption of waste 

services provided it by animals and plants, and the delivery of nutrient, support and 

shelter services to plants and micro- and macro organisms. As such, some of the most 

commonly cited soil services are not actually services themselves, but suites of services 

(Figure 2.4), a bundle of services from one or more service providers that is collectively 

known by its real world effect, e.g. the nutrient cycle.  

Tables 2.1 and 2.2 elaborates one service provided by soil, which I’ve decided to 

call the ‘topsoil nutrient service.’ This is a service consumed by plants, by which soils 

provide them carbon, nitrogen and water through physical contact with their root system. 

I’ve selected this service because it can be mediated through processes which do or do 

not involve human interaction, but taken from another point of view I might have chosen 

to make topsoil a service consumer of the other members in the water and nutrient 

cycling systems. The intent of this exercise is to show how easily the framework 

accommodates both biologically and culturally imposed realities in the same context, for 

example how in section 1.2 the soil’s exchange capacity (a physical limitation) and soil 

conservation policies (an imposed limitation) are listed side-by-side. A similar example 

of this is how the service’s ‘reachability’ is influenced by physical limitations to seed 

dispersal, which in a rangeland system is driven by random chance events like grazing, 

wind, etc., but in an agricultural one is a function of land ownership and cultivation 

strategy (which are each themselves further influenced by economics and politics).  
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 Here we also see the first example of a service’s ‘execution context,’ which 

describes the particulars of a provider-consumer transaction. In Table 2.2, I chose to 

describe the topsoil service consumption within the context of industrial corn farming as 

deconstructed by Pollan (2006); the execution context brings the policies, contracts, 

behaviors and choices involved to the forefront when evaluating the real world effects of 

the transaction, in this case the decision to pursue high-output farming despite the policy 

of a limited soil capacity leads to the need for farmers to use fertilizers, with a real world 

effect of higher production costs, higher petroleum dependence, and further topsoil 

degradation. The context is also useful for exploring how the consumption of a service 

has changed over time, by comparing past, present (and future) ways the provider-

consumer relationship has played out (i.e. for comparing the real-world effects of changes 

in policy and behaviors, and forecasting new real-world outcomes of projected and/or 

suggested changes in same).   

 

2.6 SOA ANALYSIS AND SUSTAINABLE OUTCOMES 

Some of the details enumerated in Table 2.1 may seems obvious or self-evident 

(e.g. stating that the interface of soils is how nutrients collect on soil particles, or that 

physical contact with the root structure is necessary for water and nutrient transfer), but 

this is the result of the scope of the soil example. One can imagine how the ‘interface’ of 

a more complicated service, such as gaining a sense of cultural identity through the use of 

landscape and the pedagogy of an elder, is an important consideration. This second 

example takes the SOA prototype further using the Native Athabascan communities of 
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the interior Alaska Region known as the Yukon Flats. Though this example will by no 

means capture the entirety of the system, it will illustrate how the SOA functions as more 

than just a descriptive tool, as a way to explore a system’s resilience and vulnerability, 

and to identify starting-points for capacity-building, sustainability-minded initiatives.  

Even under the best conditions, Alaska’s boreal forest can be hungry country for a 

hunter, and one can travel a long time on the Yukon River and sometimes still not find 

enough game to sustain a family for even a short period of time. The system worked in 

the past, however, when the seasonal distribution and wildlife abundance were more or 

less predictable, where planning accounted for alterations in abundance and shortage 

following a predictable if not always dependable schedule from year to year, and where 

people had unrestricted access to the land (Gerlach and others in press). Today, with 

people mostly geographically-fixed to communities, there is no guarantee that enough 

country food can be harvested to satisfy immediate needs of rural Alaskan communities, 

or that enough can be processed and put into storage to provide for food or nutritional 

security through long, northern winters. Access to these resources is even further 

confounded by a patchwork of land ownership and an institutional and regulatory 

framework that provides federal and state agencies with control over much of the land 

and most of the fish and game. Too, successful country food harvests must be well tuned 

with the flow of the seasons and hunters need good weather information to make the best 

decisions about where and when to hunt, but unexpected changes in ecosystems and 

weather make it more difficult for hunters to adapt and alter harvest strategies (ibid).  
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This challenge is being answered in communities by an increased reliance on 

store-bought foods, which provides these communities an measure of food security that 

was not enjoyed in the past but also increases vulnerability and undermines community 

health and self-reliance (Caulfield 2002; Duhaime 2002; Gerlach and others in press; 

Wilk 2006). Too, the quality of these imported foods and the quality of information about 

their nutrition and safety upon which these communities must now rely is often unreliable 

at best. Evidence of this include current epidemic trajectories of diabetes, heart and 

respiratory disease, language loss, pollution and the misuse of natural resources, 

malnutrition, alcoholism, poverty and crime, and are all too familiar to both the members 

of and scholars of rural Alaskan communities (e.g. Caulfield 2002; Duhaime 2002; 

Fleener and Thomas 2003; Gerlach and others in press; Graves 2004; Krupa 1999; 

Kuhnlein and others 2004). 

To put this scenario in terms of the SOA, what I’ve described above is a crisis of 

viability created by the intersection of new and unpredictable ecological constraints 

with the current set of political, legal and economic policies and contracts that are in 

place. The ecological limits to viability of the country food harvest, e.g. changes to 

landscape, fire, migratory patterns and overall phenological variation, are compounded 

rather than mitigated by the policies and contracts of land management and wildlife 

management regimes. Rural Alaskan communities are increasingly faced with trade off 

decisions that meet their short term food security needs, such as the substitution of store-

bought foods for less reliable country foods and the time spent earning wages instead of 
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time spent on the land. But these substitutions are proving to be far less perfect, however, 

through the syndromes discussed earlier. 

 

2.6.1 Example 3: The Moose Meat Service 

I’ve elaborated the details of this (in part) using the SOA framework in Tables 2.3 

and 2.4, in terms of a ‘moose meat’ service. Notice first how the structure accommodates 

this very different set of information, while still organizing it in a useful way. In building 

these tables I was forced to tease apart all of the interwoven influences on food security 

in the region, and as a result I now have a manageable typology for exploring the 

biophysical, social and cultural outcomes of the service, from a sense of belonging to the 

legal outcomes of hunting out of season, as well as some point-sources of vulnerability in 

the system.  

Table 2.4 presents one out of many possible scenarios for the execution context of 

this service, an exercise that among other things has illuminated the trade-off decisions a 

resource user is faced with and their resultant outcomes, as well as how the current policy 

for ceremonial-purpose exemption to hunting limits – a policy that officials see as a 

concession and in the peoples’ best interest – can sometimes work at counter purposes 

with its intent, resulting in waste rather than increased food security. I could have, 

however, taken the exercise even further by drafting an execution context for each 

different kind of stakeholder in Alaska, from subsistence user to tourist/sport hunter, and 

have a basis for comparing them all. Or, the same framework could be used to compare 

circumstances of the same hunter at various points in time, i.e. the turn of the century, 
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before and after Alaska statehood, today, and even into the future (based on some 

hypothetical or projected changes). Indeed the comparative ability does not end there; 

one could go so far as to generate an SOA analysis of moose, caribou, and reindeer uses 

for cross-cultural comparison throughout the Arctic, and look for solutions to the 

vulnerable points in one system, such as the crisis of viability discussed above, in the 

strengths of the others. 

 

2.7 CONCLUSION  

We know that we can no longer simply ask how much a functioning ecosystem is 

worth (Costanza and others 1997); indeed we must accept that a functioning ecosystem is 

a necessary part to a functioning social-ecological system, whose interrelatedness extends 

beyond simple market economics. When Costanza and his coauthors presented their 

concept of ecosystem service valuation, it was not as a new standard but as the stimulus 

for debate and discussion regarding the intersections between societies and nature 

(Costanza 1998); this essay is written with exactly the same sentiment as that seminal 

Nature piece: I do not present this as perfectly contrived, but as a prototype for social and 

physical scientists to tinker with in hopes that the disciplines will come together via a 

shared framework to create a functional way to understand, model, and benefit these 

infinitely complex linked systems. The framework should enable researchers and 

planners with a standardized toolkit for extending the MA’s ecosystem services model, 

enhancing our analytical ability by drawing our attention to a system’s functional 

relationships rather than its functional units. In concert with existing tools like flow charts 
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and causal-loop diagrams, the SOA perspective provides a way for analysts to better 

conceptualize complex human-nature relationships, predict the cascading effects of 

changes in human behavior, extinction events and other ecological crises, and to test the 

efficacy/viability of ecosystem substitutions. 

The full power and flexibility of the SOA will be realized when the framework is 

used to model consumer-provider relationships from a number of points-of-view. The 

SOA offers standardization to the discussion of any ecological system, where it may be 

beneficial to discuss support and provisioning service consumption from the point of 

view of a polar bear, or of pollinators. Too, liberating ecosystem services from the 

perspective of human consumption allows for another consideration: that of people as 

contributors to ecosystems, not just consumers and polluters but capable of providing 

services of our own. With this new way of thinking about social-ecological systems, one 

that returns people to the role of participants in the natural world (and end to which I 

have presented the SOA as one small step towards), new potentialities for working 

towards sustainable and integrated social-ecological systems emerge. 
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2.8 FIGURES 

 

 

Figure 2.1. Concepts of the SOA Prototype. Top level concepts of the SOA prototype include its provider 
and consumer, as well as viability, interfaces, interaction and outcomes.  
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Figure 2.2. Service Definition. This shows how aspects of a service’s definition influence other service 

aspects. Constraints, contracts and policies define consumer and provider behavior, by influencing 

awareness, willingness and compatibility, and by limiting and/or negotiating compatibility and reachability, 

to create service outcomes.  
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Figure 2.3. Service Execution Context. A Service Execution Context contains instance-specific data.  
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Figure 2.4. Soil Services. Illustration of some soil services and services suites. 
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2.9 TABLES 

 

Table 2.1. Soil Service. A SOA-based service-meta-model for topsoil. 

Topsoil Nutrient Service 
1.1 Description Retention and delivery of nutrients to plants. See Daily 

and others 1997, pp. 119-127 for a good summary. 
1. Definition 

1.2 Interfaces Nutrients collect on surface of soil particles 

2.1 Constraints Physical limitations to the service. For example soil 
exchange capacity maximizes retention and density of 
service consumers.  
 

2.2 Policies Topsoil conservation measures, land use restrictions 
(zoning) 

2.3 Contracts Contracts influencing the consumption of this service.  
Carbon credits, soil conservation agreements, Contracts 
that influence behavior, and might result in intensified 
cropping, a rotational strategy, or a contract may be in 
place to halt cropping altogether.  

2.4 Compatability Absorption via water 

2.5 Reachability Physical contact (access): Seed dispersal (passive or 
active), Land Ownership 

2.6 Awareness Farmers are aware of the soil 

2. Viability 

2.7 Willingness Farmers are willing to grow plants in soil, and 
participate in behavior necessary to grow plants in soil 
(see 3.1) 

3.1 Behavior “weak” soils may require fertilizers, amendments, 
tilling, etc. 

3. Sustainability 

3.2 Real-world Effect Nutrient cycling or soil depletion; plant growth 
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Table 2.2. Soil Service Execution Context. A scenario execution context for topsoil, informed by Pollan 

(2006). Here the farmer has made a decision to participate in the dominant agro-industrial model of corn 

production, despite the immediate outcomes like depleted soil and further dependence on non-renewable 

energy sources. 

Execution Context: Industrial Corn Field 
Provider Topsoil of corn field 
Consumer Corn plant 
Service Type Provisioning: Subtractive, Rivalrous 
Active Interface Water 
Constraints Depleted soil has a limited exchange capacity 
Policies enforced The global agro-economy sets pricing (value) of corn. Corporations which 

provide seed & other supplies to farmers require annual purchase of materials. 
Contracts observed US Government Subsidies create an economic environment where incentives are 

provided to ignore ecological constraints 
Consumer Behavior Farmers maintain practice of heavy growth 

They use extensive fertilizers, and purchase high-output GMO corn 
Real-World Outcome High cost, high output corn farming, with extensive topsoil degradation. GMO 

foods with questionable safety and nutrition saturate the market. Farmers must 
supplement farm income with second jobs to make a living. Small farmers are 
outcompeted by large farm outputs, or look to find new crop/market (i.e. 
organics). 
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Table 2.3. Moose Meat Service. An SOA analysis of the services provided by moose meat in Alaska, 

including the physical, political, social, cultural and economic aspects of the services use. This service is an 

example of vulnerability rooted in the accumulation of obstacles to the service’s viability. 

Moose Meat Service 
1.1 Description Provides food (energy) to humans and other predators 1. Definition 
1.2 Interfaces Hunting 
2.1 Constraints Birth rate, predator competition, and compensatory 

mortality all contribute to a population’s maximum 
sustainable yield. 

2.2 Policies - State and federal policies may limit take or access 
- Social and cultural institutions may dictate/limit 
takes, or require takes at certain times for ceremonial 
reasons. 

2.3 Contracts The state department, for example, gives ‘tags’ to 
hunters on a first come or lottery basis. Hunters agree 
to this number. Contracts for moose management can 
also exist between agencies and tribal corporations for 
moose management, access to state/federal land, etc. 

2.4 Compatibility Effective source of digestible protein - 100g/pound 
(after cooking) 

2.5 Reachability Must have access to moose habitat and be able to hunt 
them.  
-Access can be limited by changes in weather, 
landscape, fire, legislation, land-ownership 
-Ability includes time & resources, for instance if the 
hunters’ circumstances influence them to take a wage-
earning job during hunting season, or if they cannot 
afford gasoline to power their snowmobile. 

2.6 Awareness Must have local knowledge as to harvest areas, 
wildlife movement, and must have the appropriate 
hunting skills.   

2. Viability 

2.7 Willingness Must be willing to kill and eat moose, versus choosing 
an alternative source of calories and nutrition. 
Also must be willing to observe policies and enter into 
appropriate contracts with resource managers and land 
owners (or be willing to accept the consequences of 
not doing so) 

3.1 Behavior - Ritual may dictate certain procedures before / during 
/ after the hunt.  
- Hunters must obtain license from state authority, and 
must stand in line for the right to X number of kills. 

3. Sustainability 

3.2 Real-world Effect Moose hunting can provide a household with a surplus 
of edible meat, when appropriate drying/storage 
measures are taken 
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Table 2.4. Moose Meat Execution Context. One possible execution context for the moose meat service. 

Notice how the hunter has to make decisions driven in part by ecological constraints but also by constraints 

levied through policy and contract, and ultimately must make a trade-off decision about breaking the law to 

achieve food security. 

Execution Context Scenario 
Provider Moose 
Consumer Native Alaskan Family 
Service Type(s) -Provisioning: Subtractive and rivalrous. 

-Cultural: Identity, community, spiritual. These are non-subtractive, non-rivalrous 
Active Interface Hunting 
Constraints Size of moose population; migration patterns, changes in terrain, snow cover 
Policies enforced ADF&G enforces policies shortening the legal hunting season in response to what 

are considered low moose populations.  
Land ownership or land management regimes allow and restrict access to prime 
hunting areas. 

Contracts observed Hunter receives tag to take only 1 moose, through a lottery or by standing in line 
at the start of season. 

Consumer Behavior Hunters stand in line to receive their hunting tags, but may or may not observe the 
hunting limits based on need. 

Real World Effect - Hunters is not able to meet most of their nutritional and ceremonial needs via 
moose, hindered by regulation, sparse population, or changes in weather. 
- Hunter is caught hunting outside the season, and must prove ‘ceremonial use’ to 
avoid costly fines. The so-called ceremonial use requires that a potlatch ceremony 
be thrown and the moose meat consumed, not preserved/stored. 
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