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Abstract: There is a need to understand better the capabilities of extant hunter-
gatherer modes of production to withstand twenty-first century ecological and
socioeconomic change. Drawing on Thomas Widlok’s (2016) proposal that anthro-
pologists should identify and analyse specific ‘hunter-gatherer situations’, this article
presents mobility as a primary factor needing analysis in the current situation of
Alaska’s hunter-gatherers. Mobility is critical to the maintenance of hunter-gatherer
subsistence systems. Contemporary Alaskan motorised mobility is dependent on
involvement with external world-system forces. Cash obtained from adoption of market
economics allows purchase of needed materials. Wild-food distribution by high-volume
harvesters facilitates important aspects of food security and cultural continuity but the
large-scale effects of industrially dependent harvest specialisation on socioeconomic
evolution need attention. An examination of the situation for road-system hunter-
gatherers in the context of a growing conflict with urbanism displays the trajectories

of increasingly technologically stratified arrangements. Meanwhile, a flaw in current
analyses is to overlook the integral role of energy in the sustainability of mixed
cash-subsistence economic systems. Utilising a resilience-oriented social-ecological-
systems approach, this article suggests that the long-range effects of industrial
dependency on the foraging system need evaluation. Modest empirical evidence is
presented to show that hunter-gatherers are creatively making small-scale efforts
towards adaptive transformations in regard to mobility. Future monitoring of adaptive
strategies by hunter-gatherers in response to energy related socioeconomic constraints
is suggested as an important area of research.
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1. Introduction

At 1.48 million km? in size, Alaska is the largest US state, yet it also maintains
the lowest population density; 0.6 persons per km? There are 264 rural
communities in Alaska, most of which contain majority indigenous populations.
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These approximately 68,000 remotely situated Inupiat, Yupik, Aleut, Sugpiat,
Alutiiq, Tlingit, Haida, Tsimshian, and Athabascan peoples account for 9% of
Alaska’s total population of 739,709 (ADLWD 2016). The remaining majority
of Alaska’s population resides in its three largest cities, Anchorage, Fairbanks
and Juneau, where, since 1980, populations have increased by nearly 70% from
216,604 to 363,649 (ADLWD 2016).

Most of Alaska’s indigenous population depends considerably on a wild-food
hunting, fishing and gathering mode of subsistence (Fall 2016b; Kofinas et
al 2016). Combined data from over 18,000 households, in 179 communities
surveyed from 1983-2013 (over 31 years of data) estimated that an annual
average of 23.5 million edible kg of wild-food was harvested by Alaskans, an
average of 66,048 kg per study community per year (Magdanz et al 2016).
Fall (2016a) valued the level of annual harvest at $200—$400 million. In rural
Alaska, wild-food harvests are composed of approximately 53% fish, 23% land
mammals, 14% marine mammals, 4% wild plants and berries, 3% shellfish and
3% birds and eggs (Fall 2016a).

Current hunting, fishing and gathering occurs within the context of a
mixed cash-subsistence economic system, and despite significant reliance on
wild-foods, Alaska’s indigenous population is also heavily dependent on, and
intertwined in, the industrial world-system (Wallerstein 1974; Langdon 1986;
Wolfe & Walker 1987; Berman 2013).

Assessing how a diversity of larger forces at work in the world today might
impact Alaskan hunting, fishing and gathering during the current century
informs us that there are overlooked sustainability issues which need to
be addressed by researchers (Wheeler & Thornton 2005). These include
the various aspects of ecological, climatic, economic, technological and
demographic change which continues to occur in the region (Arctic Council
2016).

Loss of mobility occasioned by climate change on land and water has been
documented as a present-day concern threatening Arctic hunter-gatherers but
economic change and its relationship to the fossil-energy system receives sparse
attention (Ford 2009; Sorensen 2010; Hastrup & Olwig 2012; Peterson & Rocha
2016). Alaska’s economy is in decline due to energy production constraints
and related factors suggest the possibility of shifting regional socioeconomic
conditions (Goldsmith 2013; Meter & Goldenberg 2014; Alaska Policy
Commission 2015; Reynolds 2016b). As a result of the evolved fossil-energy
transportation system which remote northern communities are dependent
on, Berman (2013:1) suggests that the ‘entire structure of modern arctic social
systems’ should be called into question.
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Widlok (2016:133) urges that, in order to adapt our research to a rapidly
changing world, those of us studying hunter-gatherers make further efforts to
define and understand extant hunter-gatherer situations. To analyse hunter-
gatherer situations, he suggests that we ‘merge “location” and “position” into one
dimension which we might want to call “condition” and defines condition as ‘the
enabling and disabling circumstances under which people live’. Today, Alaska’s
indigenous peoples are above all else ‘enabled’ by their geographic ‘position’ of
low human density residence within natural surroundings that provide robust
‘ecological affordances’ for wild-food harvesting, as well as solid legal support
for hunter-gatherer modes of subsistence (Widlok 2016:135, AS § 16.05.258).
Yet, Alaskans are also enormously ‘enabled’ in their subsistence harvests by
access to industrial technology and fossil-energy, and this dependency should
be seen as a fundamental physical mechanism enhancing their livelihoods.

During the latter half of the twentieth century, some researchers noted the
motorised adaptation occurring amongst circumpolar indigenous peoples and
made efforts to analyse the consequence of this new adaptation to traditional
subsistence systems, the most extensive being Pelto’s research on Lappish
reindeer herders in Finland (Francis 1969; Pelto 1973; Osburn 1974). Pelto (1973)
noted that anthropological research had neglected in-depth investigations on
the influence of industrial technology. More recently, a resilience-oriented
social-ecological systems approach for understanding large-scale inter-
connected sustainability issues in current circumpolar subsistence systems
has been put forward (Chapin et al 2009; Kofinas & Chapin 2009, Arctic
Council 2016). Meanwhile, a continuing flaw in many economic analyses is to
overlook the integral role of energy, and access to energy, in the sustainability
of industrialised economic systems (Heinberg 2011; Hall & Kiltgaard 2012;
Reynolds 2016a; Ahmed 2017).

Given these influences, this article provides an exploration of contemporary
Alaskan hunter-gatherer mobility in regard to opportunities, costs, benefits and
vulnerabilities, and attempts to position mobility as a primary factor needing
analysis to characterise better current mixed cash-subsistence economies
and to understand better the capabilities of extant hunter-gatherer modes of
production to withstand twenty-first century ecological and socioeconomic
change. A social-ecological, systems-oriented approach is employed, focusing
on how the incorporation of motorised equipment and requisite access to fossil-
energy shapes the resilience and adaptive capacity of Alaska’s hunter-gatherers
(Berkes et al 2003; Folke et al 2010). Led by the assertions of Huitric et al
(2016:97) that ‘a key first step towards enhancing resilience across the Arctic is
to understand the social, behavioural and ecological processes that are already
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building (or eroding) resilience in the Arctic’, attempts are made to identify
both points of vulnerability and indicators of adaptive capacity by providing
examples of grassroots efforts by communities, households and individuals
towards adaptive physical transformations (Folke et al 2010; Kofinas et al 2013).

Recognising that there are irreplaceable and critically important social,
cultural and spiritual dimensions provided by hunting, fishing and gathering,
this article does not aim to reduce subsistence strictly to its material basis (Inuit
Circumpolar Conference 1992). Rather, it stresses a needed physical component
to analyse the larger trajectory of socioeconomic evolution by recognising
that non-material dimensions critical to indigenous cultural capital ultimately
require a material basis to endure, and that the evolving social and economic
dynamics of hunting, fishing, and gathering cannot be separated from the
physical conditions which the mode of production is dependent on (Harris
2001).

2. Alaska’s twenty-first century industrialised hunter-gatherer
situation: an overview

Whether sourced from marine water, freshwater or from land, circumpolar wild
resources are scattered, localised and subject to variation. For hunter-gatherers,
mobile access to these resources is just as important as their ecological health
and abundance (Kofinas et al 2010; Hastrup and Olwig 2012; Brinkman et al
2014). Prior to settlement, most Eskimo and Athabascan peoples moved strate-
gically according to the seasonal availability of wild resources (Osgood 1970;
Binford 1980; Burch 1988). Pre-industrial mobility was accomplished either by
foot travel or by the construction of assistive technologies made from materials
derived from local sources; snowshoes, dog sleds and skin or bark covered boats
and canoes.

With contact during the mid-eighteenth century, Alaska’s indigenous cultures
gradually incorporated aspects of Euro-American socioeconomic systems
(Nelson 1982; Haycox 2002). Through an evolved reliance on goods from the
global supply chain, and eventually schools, by the mid-twentieth century
most of the indigenous population had discarded semi-nomadic lifeways and
relocated to permanent settlements, though many families continued to travel
to seasonal fishing and hunting camps. Non-mechanised methods of mobility
persisted for multiple decades but settled modernity meant ‘a constant trend
away from reliance on muscle power (human and dog) towards more use and
dependence upon mechanical power for transportation’ (Bane 1982:123).



FORAGING AND MOTORISED MOBILITY IN CONTEMPORARY ALASKA 257

Exposure to motorised transport began in the late-nineteenth century with
steamship travel up major rivers (Anderson 1983). In the early-twentieth century
the first airplanes arrived in rural Alaska. Motorboats were in limited use by
the 1930s, but by the 1960s most indigenous households owned an outboard
boat motor, and travel utilising traditional watercraft progressively declined. In
the 1960s the snowmobile arrived in the north and by the 1970s it was rapidly
adopted as a primary transport tool (Francis 1969; Osburn 1974; Pelto 1973).
Dog sled use progressively declined amongst all the indigenous communities
where dogs were previously a central component. By the mid-1970s all-terrain
vehicles (ATVs) and pickup trucks began to be shipped to some remote rural
communities, and these were also quickly utilised for subsistence activities
(Bane 1982). Today, very few of Alaska’s hunter-gatherers have experienced
hunting, fishing, or gathering by any means other than the use of motorboats,
snowmobiles, AT Vs, automobiles and aircraft.

The adoption of motorised mobility is an adaptive response to the conditions
and opportunities presented to hunter-gatherers through interaction with the
world-system. It is not only a sensible and physically efficient means to harvest
wild resources, more importantly, since settlement this adaptation has largely
enabled a hunting, fishing and gathering mode of subsistence to continue.
Accordingly, the equipment and energy-inputs required for subsistence mobility
are critical components in the infrastructural capital of modern circumpolar
hunter-gatherer communities (Berman 2013; Wenzel 2013; Brinkman et al
2014; Nilsson et al 2016).

Because hunting, fishing and gathering is accomplished almost exclusively
by motorised mobility, its success is limited by the ability to generate cash for
purchasing machinery and fuel (Wolfe et al 2010; Van Lanen et al 2012; Brinkman
et al 2014; Kofinas et al 2016). For this reason, there is a strong correlation
between income and wild-food harvesting. Households with the highest incomes
generally harvest considerably more wild-food than do lower-income households
(Wolfe & Walker 1987; Wolfe et al 2010; Kofinas et al 2016; Magdanz et al 2016).
Cooperation via wild-food sharing among households has been documented
as an important aspect of cultural continuity and the role of high harvesters
who are simultaneously successful in the cash economy has become essential
for maintaining ‘culturally embedded social relationships’ within the mixed
cash-subsistence economy (Poppel & Kruse 2009: Wolfe et al 2010; Martin 2012;
Baggio et al 2016; Burnsilver et al 2016:121; Kofinas et al 2016).

These arrangements have remained mostly stable over the previous four
decades and the temporal ‘persistence’ of the mixed cash-subsistence system
is often cited as robust evidence for the high adaptive capacity of circumpolar
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hunter-gatherers to maintain a hunting, fishing and gathering tradition in the
face of novel conditions imposed by the encroaching world-system (Kruse 1991;
Wenzel 2013; Martin 2015; Burnsilver et al 2016; Magdanz et al 2016). From
this perspective, hunter-gatherers have creatively utilised the advance of market
economies and associated technologies as an ‘opportunity to adjust to contact’
and to survive effectively as distinct cultures (Langdon 1991:269). Wheeler
& Thornton (2005:78) labelled this characterisation ‘the benign integration
perspective’, a theory which posits that adoption of cash economies and
advanced technology have fostered overall benefits for the situations of modern
hunter-gatherers.

Benign integrationists note that circumpolar hunter-gatherers have long
participated in local trading economies and subsequently in market economies
following Russian and Euro-American colonisation. Accordingly, it would
only be natural and inevitable for these societies to become entwined in the
modern industrial economy (Langdon 1986; Wenzel 2013). Furthermore, the
valid point is made that mixed cash-subsistence systems have become highly
important to the well-being and quality of life of hunter-gatherers (Wolfe &
Walker 1987; Kruse 1991; Kruse et al 1982; Langdon 1986; Poppel & Kruse
2009; Martin 2012).

Benign integrationists often cite successful adaptation to mixed
cash-subsistence economies as ‘counternarrative’ to middle-twentieth century
modernisation theory, which predicted an inevitable complete dependence
on industrial goods as involvement in the world-system increased over time
(Murphy & Steward 1956; Wolfe 1986; Langdon 1991; Burnsilver et al 2016:122).
Although the ‘processes of cultural change’ have no doubt been ‘more dynamic
and complex’ than modernisation theorists projected (Wheeler & Thornton
2005:72), at least in regard to mobility, complete dependence has occurred
and existing studies of mixed cash-subsistence systems have not adequately
described the foundational physical mechanisms of this economic arrangement
and the role which fossil-energy has played in rapidly building the existence of
these systems over a time period of less than half of a century.

Energy is fundamental to understanding the long-range ‘persistence’ of any
socioeconomic system. Science has recognised that there are limits to oil’s
physical maximums and, most presently, limits to cost-effective investment
and return ratios associated with twenty-first century oil production (Hirsh et
al 2010; Heinberg 2011; Hall & Kiltgaard 2012; Rubin 2015; Fustier et al 2016;
Reynolds 2016a; Ahmed 2017). These realities have important implications
for future sustainability with regard to the embodied energy required for the
current subsistence system to operate as-is over the long-term.
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Contemporary Alaska faces several future challenges related to fossil-energy
economics and infrastructure. Nearly all subsistence-oriented communities
are fundamentally dependent on the oil economy at both the micro and macro
levels (Reiss 2012; Berman 2013; Martin 2015). Light aircraft or barges deliver
all non-local products to remote rural communities, including store-bought
food, heavy materials, general supplies, ammunition and the fuel needed for
village electricity, heating and local transport. Because of the high costs and
potential economic fragility of these arrangements, there is urgency for solutions
to transport issues (Berman 2013). In the recent past, fuel price volatility has
created severe challenges to community sustainability, both for infrastructure
and subsistence mobility (Saylor & Haley 2007; Ford 2009; Van Lanen et al 2012;
Berman 2013; Brinkman et al 2014; Johnson et al 2016). Since 2005 oil prices have
risen to unprecedented levels and many remote communities have struggled with
an overall high cost of importing energy (Kizzia & Hopkins 2008; DeMarban
2016; EIA 2018). Whereas from 1975-2004 the average price per barrel of US
crude oil was $18, the average price from 2005-2015 was $75 (EIA 2018). While
a low period of less than $30 per barrel occurred during 2016, prices have since
rebounded to over $60. Thus it is foreseeable that many remote communities will
face enhanced energy cost constraints during the current century.

Aside from the effects of global systemic events, remote Alaska communities
are also affected by the dynamics of energy extraction economies in their own
local regions. Since the latter half of the twentieth century many circumpolar
regions have become hubs for energy extraction industries that have displayed
volatile boom and bust patterns (Chapin et al 2006; Berman 2013; Huitric et
al 2016; Reynolds 2016). Alaska conventional oil production began in 1977 and
then peaked in 1984. As the situation has progressed into the current century,
exacerbated by the global price drop during this decade, oil revenue declines
have had severe effects on Alaska’s economy (Alaska Policy Commission 2015;
Goldsmith 2015; Reynolds 2016b).

While these events affect Alaska as a whole, remote small-scale regional
economies which lack economic diversity and rely on extractive industries and
single energy sources are likely the most vulnerable to economic change in the
near-term. From the standpoint of future stability for mixed cash-subsistence
systems it is thus important to consider fossil-energy production declines and
how these will affect community incomes, governmental support and fuel
subsidies.

Remaining sections of this article are dedicated to more nuanced details
drawn from ethnographic research regarding hunter-gatherer awareness and
reaction to these circumstances. First, further establishment of this article’s
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context requires a brief discussion on costs, returns and efficiencies of industri-
alised foraging mobility.

3. Costs, returns and efficiencies of industrialised foraging mobility:
some field observations from remote rural and road-system
communities

Industrial mobility employed in hunting, fishing and gathering can be highly
cost efficient, providing large returns on investments (Kruse et al 1982; Langdon
1986; Wolfe 1986). Yet foraging success has many variables including available
cash and fuel, equipment, time in the field, effort and luck.

In 2009 when I was conducting fieldwork for a study of moose hunting
practices with Gwich’in Athabascan hunters in the Yukon Flats region, I was
required to utilise significant amounts of project funds to purchase motorboat
fuel for hunters. About $300 in fuel was required to travel approximately 144 km
to the area where the hunters desired to hunt. Without financial assistance,
hunters would have been limited to travelling much shorter distances than they
desired. In previous decades when fuel was more affordable, hunters were able
to travel to the best locations for annual moose camps, but increased fuel costs
have disallowed many of them from continuing these trips.

On one successful hunt we returned with three moose, yielding approxi-
mately 768 kg of meat (a single moose yields an average of 256 kg) (ADF&G
2016:29). During that year Yukon Flats hunters from seven predominantly
Gwich’in and Koyukon Athabascan communities harvested a total of 124
moose, yielding 31,744 kg of moose meat (approximately 45 kg per capita) (Van
Lanen et al 2012). While data does not exist to ascertain the fuel required to
achieve this harvest, fuel costs were likely in the range of tens of thousands of
dollars, as almost all of the Yukon Flats harvest occurs by motorboat. Only about
half of the 253 hunters who reported hunting during the season were successful
and multiple trips were likely required for some of the successful hunters (Van
Lanen et al 2012). If hunters needed three trips to be successful, this means that
fuel costs would triple. For the 138 hunters who were unsuccessful, financial
investments may have been lost, although in most cases harvested moose are
widely shared across communities. For example, during this study year, 71% of
Yukon Flats households reported receiving moose meat from other households
(Van Lanen et al 2012). Nonetheless, long-distance motorised moose hunting
can be characterised as a high-cost/high-yield scenario, and also one that
contains a high-risk of financial loss.
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Costs and risks are generally more minimal when focusing on resources
such as fish, hares or berries which are often available within closer reach
of communities. For low-income foragers these localised resources are often
the most sensible cash investments. For communities located near rivers,
fish are often easily obtainable by community members. During the summer
months strong salmon harvests normally bring very high returns on minimal
investments. With the exception of fish, however, returns by edible weight for
smaller resources are usually much less than for successful moose, caribou or
marine mammal hunting. Yet the low-costs/low-risk nature of less economically
and energy intensive pursuits allows participation by a greater diversity of actors.

One night, during a visit to a Yup'ik community on the Yukon-Kuskokwim
Delta, I went with a local man to place a net for salmon. The following morning
we found well over 100 salmon in the net. We hauled the fish back to the
community and then departed by motorboat for an afternoon seal hunt. We
never found a seal, but the man proceeded to harvest three ducks and a goose.
He set another fish net and pulled ashore to gather swan eggs. We returned to
the net site and pulled out several whitefish and a few pike. En route back to the
village we stopped again and gathered fiddlehead fern shoots. In the course of a
single day, and perhaps by burning twelve-to-fifteen litres of fuel, the man had
harvested enough wild-food to feed his family of five for several days (Figure 1).
While this instance demonstrates an example of the high yields sometimes
possible in low-cost/low-risk/ motorised foraging pursuits, it is important to note
that the more economically intensive pursuits of large land and marine mammals
are core activities for most Alaskan hunter-gatherers and cannot generally be
replaced by simply re-directing efforts only to small animals and fish.

For road-system communities, pickup trucks are the most commonly used
vehicle for transporting big-game hunters to the field. Whereas the majority of
urban-based hunters employ AT Vs or motorboats to travel further afield, more
economically marginalised hunters often do not employ secondary equipment
and instead rely on simple road and foot-hunting strategies. Basic calculations
for cost/return rates based on fuel costs for travelling from Alaska’s urban
centre by highway vehicle to harvest various wild-foods using these minimalist
strategies reveals substantial economic efficiency, when successful.

For example, moose hunting from Anchorage can often require around
800 km of road travel (round-trip). At average 2016 unleaded fuel prices ($.61
per litre) the transportation costs for a moose hunting trip, where the hunters
pursue their quarry on foot once they are in camp, would be about $70 for a
2010 Ford F150 truck (a common vehicle used for road hunting in Alaska with
an average fuel efficiency of 6.8 km per litre). If the hunters are successful they
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Figure 1 A Yukon-Kuskokwim Delta man’s afternoon bounty. The tools required included a
motorboat, fuel, a shotgun, and a fish net
Source: Image by James M. Van Lanen

will yield approximately 256 kg of moose meat. During the 2016 moose hunting
season, feedlot beef in Alaska was retailing for approximately $7.90 per kg and
grass-fed beef was retailing for approximately $17.60 per kg. Based on these
calculations, if a hunter wished to purchase an equivalent amount of meat
from a retail shop they would need to spend $2022 to purchase feedlot beef or
$4506 for grass-fed. Although moose feed primarily on willow leaves, the latter
value is most realistically applied to the yield. Moreover, when the experiential
and cultural value of big-game hunting for one’s family, or as part of a larger
community, under the auspices of hunter-gatherer cultural continuity rooted in
thousands of years of praxis and underpinning is calculated, the actual value of
a successful moose hunt is quite priceless (Usher 1976).

To demonstrate further both the efficiencies and complexities of costs
versus benefits for subsistence hunting and fishing from the urban centre,
I will present the following example of an urban-based hunter-gatherer’s
seasonal mobility pattern travelling by pickup truck from Anchorage and then
proceeding on foot:
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Table 1 Return on investment (ROI) in an annual round of mixed automobile-foot foraging

Trip Harvest Mobility (km), Fuel costs Yield Market value ROI
round trip (kg)
1 12 Salmon 482 $40 26 $480 $440
2 13 Salmon 482 $40 24 $520 $480
3 None 805 $70 0 $0 -$70
4 1 Black bear 129 $14 54 $960 $946
5 1 Caribou 805 $70 78 $1,368 $1298
6 10 Salmon, 966 $80 20 $440 $360
5 Grouse
7 None 805 $70 0 $0 -$70
8 1 Moose 805 $70 256 $4512 $4442
Totals 5279 $454 458 $8280 $7826

Source: Yield for salmon is estimated using average pounds from ADFG Commercial Fisheries
(http://www.adfg.alaska.gov/index.cfm?adfg=CommercialByFisherySalmon.exvesselquery)
multiplied by a recovery factor of 0.72 (Crapo et al 1993); yield for grouse is derived from
Naves and Fall (2017); yield for large land mammals is derived from (Alaska Department of
Fish and Game 2016:29)

During early summer two salmon fishing trips were made, yielding a total
50 kg of edible weight and requiring a total travel distance of 964 km. In August
a first hunting trip was made, approximately 402.5 km one way, in search of
caribou. No caribou were found. Later the hunter decided to go and scout for
moose (129 km round trip). Here the hunter encountered a black bear and
harvested it (approximately 54 kg edible weight). The following weekend the
hunter returned to the caribou hunting location and harvested a caribou (78 kg
edible weight). The next week the hunter travelled 483 km ($80 round-trip fuel
cost) to hunt moose. No moose were encountered but the hunter harvested
five grouse (approximately .45 kg of edible weight each) and on the return trip
stopped to fish for salmon, successfully harvesting 10 coho (approximately
18 kg of edible weight total). Later the hunter tried hunting moose again,
unsuccessfully (805 km round trip). The hunter returned the following week
(805 km round trip) and harvested a moose, obtaining over 256 kg of meat.

Here approximately 5280 km was travelled by highway vehicle. While
1610 km of that (2 trips) yielded no successful big-game harvest, approximately
45 kg in edible weight of birds and fish was yielded from one of those trips. The
calculated market value of the hunter’s yield for this three-month round trip,
based on market prices for grass-fed beef, commercially caught wild salmon
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and free-range chicken, is $8280 while the fuel costs were $454, a 95% return on
investment (Table 1). This displays the high returns possible for an individual
or group of minimalist-oriented road and foot hunters who are successful, once
the initial investment in a highway vehicle and other necessary equipment is
accomplished.

Incorporating equipment and vehicle purchase costs is required to evaluate
more critically the costs and benefits of foraging by industrial means. For
road-system hunters who employ secondary transport equipment (the majority),
the up-front investment and annual costs obviously rise. When the price for
purchasing a new snowmobile (approximately $10,000), an ATV (approxi-
mately $8000), or a motorboat (approximately $12,000), and a trailer to haul
it (approximately $8000) becomes a component of the economic cost/benefit
calculus, the yield ratio changes. When a hunter invests in secondary motorised
equipment this may very well improve hunting efficiency and harvest success
rates, but the investment is long term and payoff requires continuous success
over time. Moreover, the annual costs of motorised hunting equipment also add
up; seasonal maintenance (new parts, tools), insurance and the extra fuel costs
associated with more motorised travel.

Wagering on investments in fuel and technology when hunting success is
uncertain creates complexities for hunters, who often make extensive trips
and return home empty handed. For example, in Game Management Unit
(GMU) 13, Alaska’s busiest road-accessible moose hunting area, an average
annual 5211 Alaska resident moose hunters harvested an annual average 868
moose from 2009-2015. During this time, the average moose harvest success
rate was 17% (ADF&G 2017). At this rate a hunter would need to go moose
hunting approximately five times to be successful and thus, to further gauge
the cost of success, each variable — fuel, equipment, lost wages etc — needs to
be multiplied by five.

Risks for both long and short distance travel are highest for economically
marginalised hunters. Rural incomes are generally 35% less than urban ones
and the costs of living in remote areas can be two to three times higher those
in the urban regions (McDowell Group 2009; Reiss 2012; Magdanz et al 2016).
In most communities, rural income overwhelmingly comes from government
sources, either through employment or transfer payments (Goldsmith 2007).
This income often does not circulate and expand; instead it trickles down
enough to allow households the modest ability to purchase food and other
goods, including fuel for home heating and for subsistence mobility. Dependent
on these living arrangements, finances must first be dedicated to powering and
heating homes and obtaining store-bought food. Funds leftover are used for
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subsistence mobility. As an Upper Kuskokwim Athabascan hunter explained
to me: ‘[First we] got to pay light and power — $700—-$800 a month... We didn’t
grow up like that and now we got house bills... Gas $9 a gallon, $8, $1 it come
down. $40 for five gallons of gas, [after the house bills are paid] we can only get
four gallons’.

Fuel costs in rural Alaska are often significantly higher than in urban areas
(Kizzia & Hopkins 2008; Berman 2013; Brinkman et al 2014; DeMarban 2016).
While for the last four decades oil has been extracted from areas in close
proximity to several indigenous communities, it must be transported in raw
form from its point of extraction to refineries, and ultimately shipped back to
the communities to be sold through normal market channels. As a Nunamiut
hunter living in Anaktuvuk Pass, near Alaska’s largest oil fields, explained to
me: “We live right next to the oil. It is on our land. But we pay the highest prices
in the world’.

While for persons with the required affordances, the industrialised mode of
foraging can be quite productive, since hunting and gathering does not generate
cash, its continuation requires that time must also be consistently dedicated
to activities which do generate cash, and time must be arranged to participate
while simultaneously being employed (Wolfe 1986; Langdon 1991; Wenzel
2013; Kofinas et al 2016). These variables are critical components for success.
And because not all residents can effectively balance them, some individuals
are consistently more successful than others.

4. Cash, super-households and techno-economic differentiation

Subsistence research across Alaska has established that household harvest levels
are strongly associated with higher household incomes. For example, Magdanz
et al (2016) found that household level harvests increase by 14% with every
10% increase in household income. A major reason for this is that the higher-
income households can afford more equipment and fuel for harvest pursuits
(Wolfe 1986; Wolfe et al 2010). These ‘super-households’ specialise in hunting,
fishing and gathering and then usually share the rewards with relatives and
lower harvesters (Wolfe & Walker 1987; Wolfe et al 2010; Burnsilver et al 2016;
Kofinas et al 2016; Magdanz et al 2016). In most Alaskan rural communities
approximately 70% of annual wild-food harvests are taken by only 30% of
households and associated wild-food distribution by specialised harvesters to
elders, single mothers, the disabled, and households with lower incomes has
been consistently documented (Wolfe et al 2010).
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The extant robusticity of contemporary hunter-gatherer wild-food sharing
networks are representative of an enduring sector of traditional social capital
which spreads risk, allows for fallbacks, and makes a large contribution to
community resilience within the circumstances of the mixed cash-subsistence
economy (Ostrom 2000; Chapin et al 2006; Kofinas & Chapin 2009; Burnsilver
et al 2016; Nilsson et al 2016). Cooperative wild-food sharing networks are
key cultural and social functions that have survived settlement and market
integration and have in many ways moderated the impacts associated with
these transitional events (Wenzel 2013; Chapin et al 2006; Martin 2015).

From this foundation, benign integrationists see market integration and an
environment of high specialisation as largely beneficial because through these
channels specialists are enabled in making an important contribution to social
capital through redistributive sharing. In this view, contemporary income-
dependent specialisation is viewed as an ordinary division of labour and merely
the means to an end (Langdon 1991; Wolfe et al 2010). As long as traditional
cooperation and strong social relationships persist in regard to wild-food
distribution, so too persists subsistence and cultural continuity (Langdon 1991;
Wenzel 2013; Martin 2015; Burnsilver et al 2016; Magdanz et al 2016). The skills
and ingenuity which make certain individuals successful subsistence harvesters
simultaneously make these persons successful earners in the cash sector and
therefore this adaptation by hunter-gatherers to the circumstances thrust upon
them by the world-system should be celebrated, as it has ultimately allowed the
continuance of a traditional way of life, one that remains qualitatively different
from life in the mainstream world (Langdon 1991; Wenzel 2013).

Yet the present situation and its associated patterns are more nuanced
than such interpretations allow. While sharing by those most successful in
the cash economy does mitigate food security concerns, and contributes to
the continuation of traditional cooperation, adaptation to market economies
presents social costs seldom accounted for in existing literature (Dombrowski
2014). Predominantly, because the high cost of required industrial inputs limits
subsistence activities, low-income households are often the lowest harvesters
and are thus significantly dependent on food distribution and little attention
is given to how these circumstances evolve in regard to long-range effects on
social and cultural capital (Ready and Power 2018).

It is probable that evolving productive differences relate to an unprecedented
scenario of specialisation presented by the intertwined effects of increasing
dependence on cash, industrial technology and fossil-energy. While higher
individual household incomes normally mean higher wild-food harvests, rising
community-wide incomes generally associate with declining community-wide
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harvests (Wolfe & Walker 1987; Magdanz et al 2016). This differentiation
has been related to in-migration of non-indigenous peoples but is likely
correspondingly related to how communities evolve as they become more
economically developed, both with regard to increasing market dependencies
and emerging income stratification (Ready and Power 2018).

Differentiation in productive capacities shapes socioeconomic conditions
across communities and it is predictable that shifts in the frequency, tools, and
methods of subsistence mobility as they relate to this differentiation will have
a wide-ranging effect on both economic life and modes of social interaction
(Pelto 1973; Harris 2001). As it correlates to mobility, Pelto (1973) noted that
specialisation led to an evolving dependency on those who have machines
by those without them, and he observed that people who could not afford
motorised mobility ended up increasingly dependent on store-bought foods and
even tended to drop out of subsistence practices altogether. Pelto characterised
the evolving phenomenon where people of higher economic status develop the
means to utilise superior technology as ‘techno-economic differentiation’, a
circumstance where ‘people who cannot afford full technological inventories
constitute a collection of “have nots” (1973:168—169).

Existing techno-economic differentiation plays a significant role in the
variation of productive capacities within and among Alaska hunter-gatherer
communities. Beyond the household level, some communities as a whole are
more successful in the market economy and thus also have greater access
to industrial resources. There are communities, and individuals, that earn
considerable income from involvement in extractive industries, such as oil, gas,
mining, logging or commercial fishing (Kruse et al 1982; Langdon 1991; Wolfe
et al 2010; Martin 2015). Internal and regional stratification occurs between
those who benefit from these industries and those who do not (Dombrowski
2014).

Lower-income communities and households are more vulnerable to fuel cost
rise or other adverse economic shifts (Kofinas et al 2016). At the household
level, if employment opportunities or wages decline it is foreseeable that the
highest income, highest harvesting households will not be able to contribute
as much to community wild-food needs. With productive capacity forfeited
to dependency on industrialised stratification, low-income households lack
fall-back mechanisms if redistribution of wild-food harvests by techno-
economically able households declines.

Complaints about costs constraints disallowing people from participating in
wild-food harvesting and also not receiving the amounts of wild-foods needed
through sharing networks are consistent ethnographic themes. For example,
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recent fieldwork in the Bristol Bay region of Western Alaska provides a
real-time picture of the possible scenario put forth by Kofinas et al (2016) where
due to changing ecological conditions, access to resources for hunters becomes
challenging. When access requires greater and greater travel distances, the
highest income households have more adaptive capacity because they can
afford to spend more on fuel and/or have a greater diversity of motorised
equipment (Wolfe 1986; Kofinas et al 2016). Some indigenous commercial
fishing households in the Bristol Bay region are high income/high harvesters
who own an abundance of expensive motorised equipment, including airplanes
(Langdon 1991). In interviews with hunters during 2016 I was told that a lack
of snowfall over the previous half-decade has severely disabled snowmobile
access for winter caribou and moose hunting. Here hunters complain that only
select locals who own aircraft can now access game. Hunters reported that
not only was airplane harvested big-game meat not being distributed across
communities but that, due to the high costs of motorised hunting, sharing
by successful harvesters was in overall decline. For example, a Yupik elder
from New Stuyahok said that:long time ago it was our tradition that when
they come back with a big load of caribou they sent it to everybody, nowadays
when we catch some we keep it for our own, only for our family’. The elder said
that because of the high costs of motorised mobility long-standing big-game
sharing traditions are ‘going away because it’s too expensive to move... look at
it: $200 round-trip just to go [hunting] and it used to be $35 or $40’. In these
examples, where one group can afford to utilise aircraft for big-game hunting
and another group can barely afford to utilise motorboats and snowmobiles, we
see two opposing ends in a broad spectrum of costs, opportunities and rewards
involved with motorised mobility.

Considering the variables more carefully informs that social capital is only
one component in a combination of capitals required for effectively navigating
change (Berkes et al 2009; Kofinas et al 2013; Nilsson et al 2016). Transportation
infrastructure available to a broad range of community members, and not only
specialists, fosters a wider range of human capital. Human capital includes the
skills and knowledge assets of individuals passed on through cultural capital
and, more importantly, built-up over time through ongoing participation in
hunting, fishing and gathering (Ingold 2000; Berkes & Davidson-Hunt 2003;
Berkes et al 2009; Berkes & Ross 2013).

While existing data shows that a majority of rural households participate
in some hunting, fishing and gathering activities annually (Fall 2016a), we are
forced to examine participation levels more deeply with contextual ethnographic
data. Specialisation oriented studies which privilege extant social capital as the
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primary measurement of ‘continued subsistence engagement’ discount the
human capital, cultural capital, skills and productive activities lost within the
low-harvest/low-income sectors who become less involved in the hunting,
fishing and gathering process (Burnsilver et al 2016:126). Such individuals exist
in most rural communities, who are not elders or single mothers, but able-bodied
persons who have to a large extent dropped out as result of entanglement in one
or another aspect of industrial modernity. At the forefront is that food security
remains a significant concern for some households and increasing costs of
equipment and fuel over the decades has likely led to declines in hunting by
lower-income families, and declining recruitment of younger hunters (Ford
2009; Meter & Goldenberg 2014; Kofinas et al 2016). For example, one recent
study reported that increases in fuel costs had reduced hunting, fishing and
gathering activity (number of annual trips taken and distances travelled) by
at least 60% over the previous ten years (Brinkman et al 2014). Moreover, Fall
(2016b) reports that twenty-first century estimates show an overall decline in
Alaska’s wild-food subsistence harvests when compared to estimates from the
1980s and 1990s. One reason could be an increase in replacement of wild-foods
with store-bought foods due to economic factors, such as an inability for some
families to afford the high costs of full participation in subsistence (Pelto 1973;
Fazzino & Loring 2009; Wolfe et al 2013).

Certainly, many of those who are forced to reduce their activities do remain
engaged in the subsistence economy to one degree or another, but industrialised
technology and the ability to afford it has led to more individualised hunting
patterns and thus evolving social and physical alienation for those who no longer
fully participate (Kruse et al 1982; Wolfe et al 2010; Chapin et al 2006; Kofinas
et al 2016). According to Wolfe et al (2010:5), contemporary specialisation
represents ‘a substantial change from traditional economic organisations where
most households participated in subsistence food production, distribution and
consumption’. Simply receiving food from specialist harvesters is a superficial
definition of full cooperative engagement in a hunting, fishing and gathering
mode of production. Such a definition is not grounded in a vast portion of
material process and heavily discounts the consequences of social and physical
alienation associated with the evolving properties of the sociocultural system
over the long term (Ingold 2000; Berkes & Davidson-Hunt 2003; Berkes &
Ross 2013; Dombrowski 2014). Rather than framing specialisation as resiliency,
this article views community-wide participation in physical process as a key
social function for resilience and thus that it is essential to consider the plight
of those who desire to physically contribute to wild-food subsistence but who
cannot due to techno-economic differentiation. Conceptualisations of mixed
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cash-subsistence systems which fail to address such underlying variables are
representative of colonially entrenched theories of economic ‘progress’ which
indiscriminately advocate a terminal logic that further intensive economic
development of the north is ultimately in the best interest of indigenous
communities (Escobar 1995; Trouillot 1995; Dombrowski 2014, Alaska Arctic
Policy Commission 2015).

Not discounting the reality that certain levels of specialisation are the
normal baseline in subsistence systems, the evolving stratification associated
with industrial technology-driven hunting, fishing and gathering is an unprec-
edented scenario that is qualitatively different from traditional ones where
communities were not dependent on employment, governments, extractive
industries and world-system dynamics. While the contemporary indigenous
adaptation to marketisation and the use of industrial technology is generally a
logical human response related to improved efficiency and productive capacity
(Ostrom 2000), it is imperative to draw attention to evolving trajectories. An
extreme end result is when people most successful in the market economy
decide increasingly to place their energies into benefiting financially from
this involvement rather than using their economic successes to support the
traditional subsistence system. My field experience has made me aware of a
handful of cases within this category. One important example is my being
confronted by tribal government leaders involved in a highly controversial
resource extraction development project and being told outright that I was not
welcome because ‘subsistence is dead here, we need development in this area’.

Nonetheless, the long-range consequences presented by industrial
dependency and techno-economic differentiation are recognised by indigenous
communities. In a future-planning forum conducted by Ahtna Athabascans
(Copper River Inter-Tribal Resource Commission 2013), the ‘trends and forces
affecting Ahtna subsistence’ identified by community members included:

+ subsistence activities are done by machines rather than on foot

+ the cost of fuel to go hunting is increasing — lower-income people cannot
afford to hunt

+ loss of younger hunters due to outmigration and lack of
interest/knowledge.

The identified ‘implications of these trends and forces’ include:
« transition from subsistence to cash economy
+ having to get jobs to survive

+ getting harder for low-income families to make ends meet.
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The Ahtna’s traditional territory is located on the road-system and they do not
generate large incomes through involvement in extractive industries. The Ahtna
experience informs in a very-direct manner the overall trajectories by which
increasing economic and technological development evolves for marginalised
indigenous communities. Let us now turn in detail to the more pronounced
stages of techno-economic differentiation faced by peoples such as the Ahtna
who live on the frontlines of the rural/urban interface.

5. Techno-economic differentiation and the urban/rural interface

Since eighteenth-century Russian colonisation, Alaska’s hunter-gatherers have
faced competition from outsiders for resources (Langdon 1986; Wolfe & Walker
1987; Kofinas et al 2010). The near doubling of Alaska’s urban population since
1980 has undoubtedly increased the pressure and has even displaced some
indigenous groups from full use of their traditional hunting territories (Chapin
et al 2004; Fall 2016b; Holen et al 2015; ADF&G 2017). This process has been
escalating ever since the 1970s oil boom when population growth resulted in
large-scale intensification of demand for hunting opportunities in many areas
of the state and non-local hunters became a great concern for rural indigenous
peoples (Nelson 1982; Simeone 2006; Kofinas et al 2010). Complaints about the
impacts of non-local hunters are consistent topics of discussion in interviews
with rural hunters. Meanwhile, urban hunters view any obstruction of their
own hunting rights as discrimination (White 1994). And although special hunts
have been created to try and remedy this situation, since, on state owned lands,
Alaska law requires that subsistence rights are available to all Alaskans equally,
regardless of race, place of residence or income, all subsistence designated
hunts are available to both urban and rural hunters.

For these reasons, rural hunters residing in road-accessible areas face more
challenging conditions than those residing off the road-system (Wolfe & Walker
1987; Magdanz et al 2016). Finding themselves in competition with the urban
populace, subsistence harvests by rural residents within the road-system are
consistently lower when compared to non-road-system communities. Magdanz
et al (2016) reported that mean harvests per capita in communities on the
road-system are 59% less than mean harvests per capita in communities off
the road-system. In indigenous majority communities on the road-system, per
capita harvests were 23% lower than per capita harvests in non-road-accessible
indigenous majority communities, and mean incomes were 7% lower (Magdanz
et al 2016). Furthermore, an increasing demand for wild-food among Alaska’s
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urbanites led to a 27% increase in wild-food harvests by urban residents over a
twelve-year period. Simultaneously, harvests by rural residents declined by 17%
(1990-2012) (Fall 2016b).

Hunters with the economic means to obtain more numerous and more
advanced technological inventories have better chances of harvesting the
limited amounts of big-game resources available under regulation near the
road-system. Present-day techno-economic differentiation is a constant theme in
my discussions with rural road-system subsistence hunters. This is exemplified
in the following quotations from local residents of the road-accessible GMU 13
(Van Lanen 2015:258):

People on ATVs are pushing the game animals further and further back from
the road.

ATV use is out of control... There is just too much motorized access. Local
subsistence hunters cannot compete with those people that come into this area
with lots of equipment.

Either we need to restrict urban hunters or only allow them to come up every two
or three years... It’s too damn accessible.

The Ahtna people call home most of GMU 13 and have been hunting in this
country for at least several centuries (De Laguna & McClellan 1981; Simeone
2006). During the mid-twentieth century, as Alaska’s roads were established,
the Ahtna successfully adapted to ‘road hunting’ (using highway vehicles to
search for big-game in close proximity to the roadside) (Reckord 1983; Copper
River Inter-Tribal Resource Commission 2013). But as urban populations and
motorised technology expanded, the number of hunters vying for caribou and
moose also expanded and Ahtna people soon found themselves in a situation
where they could not keep up with the pressure of increasing numbers of hunters
utilising increasingly sophisticated technology (Reckord 1983; Simeone 2006;
Holen et al 2015; ADF&G 2017) (Figures 2 and 3). During the 1980s, as AT Vs
and jet-boats increasingly emerged as hunting tools, hunters who could afford
to purchase them obtained the ability to travel further and further off the road
in search of game. Many Ahtna families did not have the means to purchase
the ‘increasingly mechanized modes of transportation used off the roads in the
region’ and thus continued walking or hunting on the roads (Reckord 1983:103)
(Figure 4). As the pressure from urban hunters increased so too did their success
rates, while simultaneously success rates for rural resident hunters declined. In
1983 Reckord (103) reported that ‘[Ahtnas] who cannot gather the resources
needed to compete with modern well-equipped hunters are less effective’. This
situation has escalated substantially into the current century.
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Figure 4 Percentage of Game Management Unit 13 hunters by transportation type, 2009-2016
(ADF&G 2017)

Note: 78% of non-local residents used secondary transportation in addition to highway vehicles
while 48% of local hunters used highway vehicles and foot travel exclusively

In 2009 a ‘community subsistence harvest’ (CSH) hunt for GMU 13 residents
was created by the Alaska Board of Game (BOG) as an attempt to remedy the
situation where obtaining subsistence moose and caribou meat was becoming
increasingly difficult for local hunters (ADF&G 2017). The CSH allowed local
residents an early start to the hunting season and allowed individual hunters to
harvest more than one moose or caribou. Additionally, the BOG set a harvest
quota of 70 non-antler restricted ‘any-bull’ moose (ADF&G 2017). The first
year of the CSH was deemed successful for local hunters, but due to the fact
that Alaska’s subsistence law deems that subsistence opportunities be open to
all Alaskans and cannot be exclusive to any single group, a lawsuit was filed
claiming that the CSH was unconstitutional. The litigators prevailed, and in
2011 the CSH was reopened to all Alaskans.

Due to the early start and the liberal ‘any-bull’ opportunity the CSH moose
hunt soon became very popular with urban residents, with participation
quadrupling by 2016 (ADF&G 2017) (Table 2). In an attempt to facilitate
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demand, the any-bull moose quota was increased to 100, but it diminished
rapidly, with most of the moose being taken by urban hunters (Table 3). As a
local respondent interviewed by Holen et al (2015:539) reported:

Hundreds if not thousands of hunters come to Unit 13 for the CSH. They come in
their $100,000 motorhomes and they bring multiple $10,000 all-terrain vehicles...
That is not subsistence. They’re competing with the people that actually need the
meat and it’s wrong.

Table 2 Community Subsistence Moose Hunt Participation, 2009-2016 (ADF&G 2017)

Regulatory year  Number of groups  Number of households Number of individual
participants

2009 1 246 378
201 9 416 814
2012 19 460 969
2013 45 955 2066
2014 43 893 1771
2015 43 1039 1984
2016 73 1527 3400

Note: The community hunt was not offered in regulatory year 2010.

Table 3 Community Subsistence Hunt Any-Bull Moose Harvests by Hunter Residency,
2009-2016 (ADF&G 2017)

Year Residency of hunter Total
GMU 13 residents Other Alaska residents
Number of Percentage of Number of Percentage of
any-bull* moose any-bull moose  any-bull moose any-bull moose
harvested harvest harvested harvest
2009 66 97.1% 2 2.9% 68
20M 39 66.1% 20 33.9% 59
2012 23 31.5% 50 68.5% 73
2013 1N 13.6% 70 86.4% 81
2014 16 20.8% 61 79.2% 77
2015 23 25.0% 69 75.0% 92
2016 14 12.3% 100 87.7% 114

Note: The community hunt was not offered in regulatory year 2010.
* ‘Any-bull’ means bull moose that do not meet antler requirements for other Alaska resident
hunts in the units in which the CSH takes place.
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Despite this, some local CSH hunters have successfully harvested both
moose and caribou. Particularly notable are those who make an effort to hunt
on foot, with canoes or by bicycle in areas inaccessible to motorised vehicles,
thereby avoiding competition with the larger mass of technologically advanced
hunters, thus initiating an effective adaptive response to the vulnerabilities
created by evolving techno-economic differentiation.

6. Future adaptation and response to industrialised vulnerabilities

In the present case, northern hunter-gatherers have displayed adaptive resilience
by utilising industrial technology to maintain a long-standing fundamental
reliance on hunting, fishing and gathering throughout the massive disruptions
caused by Euro-American colonisation, settlement, and integration with market
economies (Wenzel 2013; Martin 2015). However, following Pelto (1973:11) who
urged that ‘adaptive success of a population with regard to new machinery
must also be weighed against the future consequences), it is probable that the
near total adaptation to industrialised mobility has simultaneously generated
significant vulnerabilities.

In my discussions with elders around Alaska, who are knowledge carriers
from a past not entirely reliant on industrial technology, a consistent theme
has been what they perceive as a loss in skill and awareness associated with the
slower paced traditional hunting methods which are no longer practiced. The
following are some comments on the topic from both Athabascan and Yupik
respondents:

I tell you something, a lot of guys don’t know how to hunt moose now... when we
were growing up, we didn’t have gas to run up.
(Gwich’in Elder Fort Yukon, Van Lanen et al 2012:44)

Do you remember me telling you people don’t walk no more? Ever since this snow
machine come out, these young people now days they can't do it, they gotta use
machine.

Yup’ik Elder, Kokhanok

Nobody walk today!! (laughs) No! They say ‘it’s too far to walk’. They're just lazy
to walk. I used to walk... Walk is good for you.
Dena’ina Elder, Lime Village
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It’s hard to get back there to the fishing spots, and the elders used to canoe there,
but then they got too old for the hard work, and the younger people only want to
use motors, so they stopped.

(Dena’ina respondent, Lime Village. Van Lanen et al 2015:46)

Reliance on industrial mobility exists in stark contrast to times when traditional
tools of mobility were derived entirely from localised sources and thus did not
require the importation of materials or fuel from the external industrial system.
As Bane (124) noted in 1982, ‘machines do not reproduce, and they cannot be
“fed” from subsistence harvests’. A decade earlier, when Pelto (1973:166) began
taking record of the effects of mechanisation on ‘previously nonindustrialized
societies’ he characterised what was occurring as a process of ‘de-localization’.
Pelto noted that ‘a centralized feature’ of delocalisation ‘is the growth of
dependence on commercially distributed sources of energy’, which is largely
associated with a ‘generalized loss of local autonomy through the growth of
dependence on a worldwide system of resource allocation and political power’
(Pelto 1973:166).

Remote communities in Alaska are the most distant of all US communities
from the industrial supply chain and the global economy which supplies the
energy needed today for subsistence production is an external force which
cannot be controlled by remote indigenous people (Haycox 2002; Arctic Council
2016). As discussed above, current analysts have asserted that future stability
of the world oil economy is in jeopardy (Hirsh et al 2010; Heinberg 2011; Hall
& Kiltgaard 2012; Rubin 2015; Fustier et al 2016). Others have highlighted the
unstable, boom and bust nature of northern extractive industries (Chapin et
al 2006; Berman 2013; Dombrowski 2014; Huitric et al 2016; Reynolds 2016a).
A critical point of these analyses is to highlight the potential vulnerabilities
for industrial societies and to discuss the importance of rebuilding energy
resilience and food security at the local scale (Meter & Goldenberg 2014).

Cognisant of these far-reaching concerns, inequalities resulting from
increasing techno-economic differentiation generate particular vulnerabilities
for low-income community members in the here and now. This problem exists
increasingly in the present for road-system hunter-gatherers. If the wealthiest
hunters continue to outpace the poorer ones, the latter can likely expect further
increasing competition and lower harvest success rates. Relying for fall-backs
merely on specialisation-driven social capital, wagering on the possibility for
eventual political victories regarding enhanced subsistence rights, or lobbying for
more governmental financial subsidisation are insufficient long-range strategies.

Emergent responses that build community resilience are rooted in the
capacity to self-organise and to make innovative decisions based upon diverse
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types of knowledge (Berkes et al 2009; Kofinas & Chapin 2009; Folke et al
2010; Kofinas et al 2013; Arctic Council 2016). Transformative efforts by
hunter-gatherers utilising traditional knowledge to increase variability in the
mobility system, and acquiring new knowledge through experimentation, are
important strategies for effectively navigating uncertainty within the contem-
porary subsistence economy (Chapin et al 2006; Folke et al 2010). Individual
agency is an important factor for future response (Adger 2000; Berkes & Ross
2013). Individuals making efforts to cultivate localised control over subsistence
mobility by taking measures to ensure that they can maintain their foraging
activities when cash or technical solutions are inadequate or unavailable is a
present-day adaptation sector that deserves attention (Brinkman et al 2007;
Brinkman et al 2014).

For example, in Nikolai, an Upper Kuskokwim River Athabascan community,
I encountered an elder and his wife who, due to a broken boat motor,
were having trouble getting to their annual fish camp, approximately 72 km
downriver. They had been trying to obtain a needed part for the motor but
could not afford to air-ship the part to the village. Rather than not participate
in fishing, the couple elected to drift downriver to the camp. I arrived at the
camp to see a full rack of fish drying. Later a relative would travel to the camp,
bringing the needed motor part, allowing the elder couple to return upriver
with the supply of fish.

Another Upper Kuskokwim Athabascan elder shared a similar story with me
about drifting downriver with her husband while moose hunting:

It’s sad. You go [hunting] long time ago, you walk, you didn’t have money for gas
[to] run your motor all the time. We were out moose hunting and I told him ‘stop
that motor and we’ll get [a moose]. He got mad at me. “What for?’ he said, ‘too
slow, can’t go nowhere’. Then we stopped and we drift quite a ways and he like
that. But he had forgotten how to do that. He thought it was a waste of time. Like
I said, we got too modern and everything became too easy for us.

While other recent studies have reported that some hunter-gatherers have
been forced to adapt to high fuel prices by taking fewer river trips (Johnson et al
2016), there are also reports that more hunters have begun adapting by making
the decision to turn their boat motors off and travel downriver by drifting
(Brinkman et al 2014).

Another important fish camp site for Nikolai people is even further away
from the fish camp discussed above, approximately 110 km from the village by
motorboat. Due to this distance and the increasing financial costs of travelling
to it, I was told that youth from the community have been attempting to
revitalise a traditional foot trail leading from the village to this important
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salmon fishing site. The distance from the village to the salmon camp on the
foot trail is 15 km, about 87% less than the distance travelled by motorboat to
reach the same location.

In a similar response to being confronted with mobility restraints due to
a lack of financial resources and facing heavy outside hunting pressure in
motorised areas, a young urban Yup’ik hunter informed me that he and a
group of friends had been lining canoes approximately 16 km up a river where
they would establish a moose hunting camp. After being successful they then
float the meat back down the river, re-operationalising a traditional method of
hunting mobility seldom practiced today. In the same spirit, a Yup’ik fisherman
once told me ‘If there’s no gasoline it’s gonna be tough... were gonna be glad
we have kayaks’.

In recent years I have received numerous comments from hunters informing
me that new efforts were being made to hunt on foot, simply because they had
decided it was the only way to keep hunting when they had not been able to
afford the costs of motorised hunting. For example, a Gwich’in Athabascan
hunter explained ‘what if you don’t got gas? That’s our problem. The [high] gas
prices keeps you in good shape, keeps you walkin’ (Van Lanen et al 2012:50).
Similarly, Yup’ik hunters from the community of Koliganek reported to me
that due to shifting caribou movement patterns they had to hunt extensively
on foot in the mountains to find caribou, and young men from the community
had taken it upon themselves to do this. In Venetie, a Gwich’in Athabascan
community, a foot-hunting tradition continues: ‘us, we never traveled with
4-wheelers... we always... packed everything. I guess he [his father] wanted me
to learn something. It is kind of better... healthier to pack’, said a respondent
(Van Lanen et al 2012:50). In another Gwich’in community, hunters informed
me of attempts to hunt moose by travelling on bicycles on an old mining
roadbed, because they could not afford to own a motorboat.

Likewise, Brinkman et al (2014) reported 57% of Yukon Flats hunters
interviewed had begun walking more in substitute of motorised mobility. In an
earlier study, Brinkman et al (2009) reported that hunters on Prince of Wales
Island adapted to changing conditions by choosing to hunt deer on foot, and
that some of these hunters preferred the closure of roads because the reduction
in motor vehicle activity translated to increasing game abundance.

For lower-income indigenous hunters in heavily accessible areas facing
competitive techno-economic differentiation, it is plausible that greater effort
and time spent on foot is worth it when success levels increase as a result.
The above cited road, foot and canoe hunters, who employ their agency and
respond by operationalising traditional methods of mobility, are working to
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build community capacity for self-reorganisation and resilience (Chapin et al
2006; Brinkman et al 2009; Folke et al 2010; Huitric et al 2016). Nonetheless,
adaptations requiring more effort, such as walking or lining a canoe, will be
slower than the rapidity with which motorised mobility was adopted, and it
will take time and diligence by hunters to build these methods back into the
system.

If the hunter-gatherers who actively transform mobility routines are
potentially less vulnerable to economic change, then they must also make
efforts to bring their communities with them into these practices. Pooling
resources has been documented as a response by northern hunter-gatherers
to the high costs of subsistence activities (Kofinas et al 2010; Fleming et
al 2012; Kofinas et al 2016). Pre-industrial methods of mobility normally
included more cooperative, less stratified efforts, so de-individualising the
more individualistic harvesting that evolved with motorised adaptations
makes readopting non-motorised modes of foraging an essential emergent
response for building social capital in a manner less stratified than current
specialisation allows.

From the observations above we can see that some Alaska hunter-gatherers
are making small-scale efforts to operationalise their adaptive capacities by
building transformational infrastructural diversity in response to factors which
create perturbations in their ability to access wild-foods. Such innovative
measures help mitigate the impact of external drivers that local people cannot
control and are steps toward building resilience for subsistence lifeways in the
context of an uncertain, economically and ecologically complex twenty-first
century.

7. Conclusion: hunter-gatherer research and twenty-first
century mobility

Pelto (1973:10—11) proclaimed that:

[T]ransportation equipment constitutes a [...] major body of material technology
that needs much more research effort from anthropologists and other behavioral
scientists. The effects of transportation systems are particularly important now,
in an age when fossil-fuel burning motors are being adapted for use in all parts
of the world.

Forty-five years later, the impacts of this adaptation are global, for economies,
sociopolitical systems, ecology and climate.
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The fossil-energy adaptation by circumpolar hunter-gatherers has in many
respects allowed the fundamental physical aspects of the hunting and gathering
lifeway to continue. There is no doubt that life today would be extremely
difficult without motorised transport and most Alaskans would not be readily
willing to give these tools up. Yet, these realities do not allow avoidance of the
important variable of motorised mobility. Rather, the economic and ecological
complexity of the twenty-first century creates an apt moment to reignite Pelto’s
(1973) call to intensively analyse it.

Strategic responses to emerging economic constraints, such as high fuel
costs, competition from outsiders and the rising cost of imported goods all
warrant inquiry. Specifically, this should be in-depth monitoring for indicators
of, and the processes by which, individuals and communities transform mobility
regimes, especially where non-motorised methods are employed as an adaptive
response by techno-economically marginalised hunters, fishers and gatherers.
Principally, the role of household and community wealth in participation levels
and strategic decision making should receive attention in future research,
including exploring how adaptive circumstances differ between road-system
and non-road-system communities and between low-income communities and
communities which maintain higher incomes due to involvement in resource
extraction industries. Equally important is investigating how individuals and
households who cannot afford to fully participate in subsistence are affected
regarding enskillment and the retention of intergenerational knowledge
transfers (Ingold 2000; Berkes & Davidson-Hunt 2003; Berkes et al 2009). In
relation to all of the above, distances travelled and opportunity costs per return
on harvest according to the specific resource being sought can be monitored
and analysed (Wolfe 1986; Johnson et al 2016). Attention should also be given
to the foraging patterns of Alaska’s growing urban indigenous populations, a
segment for which little data exists (Fall 2016b).

All-in-all, twenty-first century Alaska is as representative of a strong case
in assisting with Widlok’s call to ‘replace the negativity of the eliminativist
debate’ (2016:134). Certainly, hunting and gathering as a lifeway has not been
eliminated from Alaska. Wild-food foraging continues at a high day-to-day
‘level of practice’ (Widlok 2016:142). The situation is rich with regard to
maintaining the ‘practice of hunting and gathering, of repeatedly going out...
encountering... and of having routines of dealing with these encounters that
pre-structures the event as a hunter-gatherer situation’ (Widlok 2016:136).
Contemporary Alaska lends heavily to studying ‘the ways in which [hunter-
gatherer] situations and conditions have been structured and restructured over
time’ (Epps 2016:152).
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Detailed ethnographies and quantifiable systematic-surveys focused on the
variables highlighted in this paper will provide important insight into the
complex dynamics of hunter-gatherer situations as they continue to evolve
during the twenty-first century.
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