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Appendix A-Gathered GYE Mountain Tuber Examples (from Adams 2010)
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Appendix B- Diet Breadth Model Data and Calculations for Large Bodied Fauna
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Appendix C- Diet Breadth Model Data and Calculations for Small Bodied Fauna,

Seeds, and Berries
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Appendix D- Diet Breadth Model Data and Calculations for Geophytes
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3. Pine Groves and Corridors: The Role of Edible Plants and Multi-
Resource Procurement Strategies in Habitation Patterning in the
Beartooth Mountains.

Traditional foraging interpretations of mountain habitation and subsistence strategies for
hunter-gatherers are derived from methods of animal acquisition, bone assemblages, or regional
population densities. Recent research in the mountains of the Western Cordillera has challenged
assumptions that animal predation is the driving variable in mountain foraging and habitation
patterning. The integral role of plant resources in subalpine and alpine subsistence behaviors has
been widely documented ethnographically, but archaeologically these data are limited. The
corridors of the Beartooth Mountains are the only paths through these ecosystems for prey or
predator. This influences the spatial association of cultural landscape use and habitation
patterning in the mountains. Aggregated evidence of cultural activities is frequently found in
corridors, as these thoroughfares optimize encounter rates with large-bodied prey and edible
plant resources.

This study uses general linear models on spatial datasets of edible plants and
archaeological locations from a single corridor in the Beartooth Mountains to assess the
influence of edible plant resources on hunter-gatherer landscape use and foraging behavior.
Additionally, this study demonstrates the role of corridor-influenced multi-resource procurement
strategies on mountain habitation behavior. Results demonstrate a significant association
between habitation areas and the co-occurrence of multiple plant species patches and hunting

opportunities.
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3.1 Introduction

Foraging models of mountain subsistence and related dietary expansion are often linked
with specialization or changes in animal predation (Broughton and Bayham 2003; Broughton and
Grayson 1993; Broughton et al. 2011; Cannon 2003, Grayson 1991, Madsen 2000). For example,
faunal staples are ethnographically and experimentally (Ugan 2005) known to rank higher than
many edible plant resources in a hunter-gatherer’s diet (Broughton et al. 2011; Simms 1987;
Waguespack and Surovell 2003). Similar interpretations of mountain habitation are often linked
with fluctuations in mountain prey species, as interpreted through recovered faunal assemblages,
regional animal densities, or site-specific dietary trends (Cannon 2003; Grayson 1993).

Mountain habitation patterning in the Western Cordillera, such as in the high elevation
villages of the Great Basin (Bettinger 1991a, 1996, 2008; Thomas 2013a, 2013b; Grayson 1993;
Zeanah 2000), while often in direct association with pine seeds or edible tubers are generally
interpreted as hunting motivated. In the Greater Yellowstone Ecosystem (GYE), village sites in
the Wind River and Teton Ranges demonstrate a clear association with white bark pine (P.
albicaulis) and pine seed processing in habitation locations (Adams 2010; Morgan et al. 2012;
Stirn 2014), but equally display evidence of bighorn sheep hunting (Adams 2010; Morgan et al.
2012), indicating that cultural use of pine seeds contribute to habitation patterning, though site
location may be influenced by several variables (i.e., firewood, hunting, pine seeds, etc.).
Ethnobotanical studies of indigenous plant staples (Hazlett 1991; Kuhnlein and Turner 1991,
Mullin et al. 1998; Reilly 2015) have demonstrated the high nutritional value of common
mountain tubers, seeds, and berries. Ethnographic accounts within the region strengthen the
importance of plant foods in foraging and annual hunter-gatherer diets across the mountainous

ecosystems of the Western Cordillera (Boas 1921; Dominick 1964; Hultkrantz 1954, 1961, 1987;
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Lowie 1909, 1924, 1935; Steward 1943, 1970; Teit 1928). Socio-culturally, plant resources on
the Columbia Plateau hold a prominent place to the extent that patches of edible plants were
annually manipulated—burned, pruned, transplanted, and introduced to new territory—for their
health and productivity (Mellot 2010; Peacock 1998; Peacock and Turner 2000; Turner 1999;
2015; Turner et al. 2005a, 2005b, 2011). However, less is known about the reliance or
manipulation of plant resources in the mountains of the GYE.

To gain a better understanding of the role edible plants play in the mountain foraging
strategies of the GYE, spatial analysis, and logistic regression are used to assess the significance
of plant forage and multi-resource procurement strategies in landscape use and habitation
patterning in the High Lakes Plateau of Beartooth Range (Figure 3.1).

Multi-resource procurement strategies are defined in Chapter 2 and assume that active
resource procurement (floral and faunal) is conducted from the same general areas of increased
relative elevation, in centralized corridor locations near game trails (without family groups
separating for tasks). This method has the potential to increase game encounters and hunting
success rates through methods of stationary ambush hunting. Additionally, this method foregoes
major search, pursuit, and transport costs associated with encounter hunting strategies away from
camp, which aid hunter-gatherers subsisting above the hypoxia zone in cold, harsh climates.

Over the 2020-2021 field seasons, a single multi-lake mountain corridor in a subalpine-
alpine ecotone boundary, known to host over 37 archaeological sites spanning the Holocene, was
surveyed for the presence and population densities of nine edible plant staples (Figures 3.2. and
3.5 and Table 3.1). These species are known to be eaten and stored by GYE hunter-gatherers.
General linear models are used to assess the relationship between archaeological site patterning,

plant resources, and corridor aligned game trails, using distances to game trails and the distance
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to and densities of individual species as covariates to explain their relation to site presence. This
study's Active hypotheses center on the potential primary role of edible plant resources in
mountain landscape use and foraging behavior. Additionally, they focus on the role of multi-

resource procurement strategies in habitation patterning in the Beartooth Mountains.

Null hypothesis

0): Habitation patterning and landscape use are not influenced by resource patches and landscape
corridors. Site placement will be randomly distributed throughout the landscape despite their
proximity to resource patches or their proximity to corridors.

Active Hypotheses

1) If edible plant resources influence landscape use and foraging behavior in the mountain
ecosystems of the GYE, then:

a) the spatial arrangement of archaeological sites on the landscape will be preferentially
located near the plant resources with increased caloric return on the general landscape;
thus, white bark pine, huckleberry, biscuitroot (C. constancei), balsamroot, and
biscuitroot (C. cous), respectively, may have the most influence on-site location due to
their caloric returns.

b) the spatial arrangement of archaeological sites on the landscape will be preferentially

located in association with plant resources due to either the environmental conditions that
the plant prefers or due to a dietary preference for the resource despite its caloric return.

2) If multi-resource procurement foraging strategies influence landscape patterning, then: the
spatial arrangement of archaeological site patterning will be preferentially influenced by the
distances to a variety of edible plant species and the distance to ungulate migration corridors
such as the cairn corridor or the stream corridor.

3.2 Background

Initial archaeological interest in the GYE’s mountainous regions began in the 1960s and
70s (Benedict and Olson 1978; Frison 1976; Husted and Edgar 2002; McKracken 1978) under
Wilfred Husted (Benedict 1974; Husted 1965). In the Beartooth Wilderness of Montana (Figure

3.1), a majority of the research has been based on the Vern Waples collection. Amassed in the
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Custer Gallatin National Forest, it is the largest known lithic artifact collection from any alpine
ecosystem in North America (Reckin 2018).

Other than the Waples collection, limited systematic archaeological research has been
conducted. Beginning in 2018 and reoccurring annually (Dersam 2019, 2020), subalpine and
alpine archaeological reconnaissance, recordation, and systematic research began under the
Beartooth Ecosystems Alpine Archaeological Research (BEAAR) project, founded by Scott
Dersam and supported by the PaleoCultural Research Group out of Broomfield, Colorado. The
BEAAR project has since exponentially increased the archaeological record of the Beartooth
Mountains and particularly the High Lakes Plateau region.

The archaeological record of the Beartooth Mountains demonstrates concentrated
habitation and systematic land-use patterning spanning the Holocene (Dersam 2019, 2020). The
Beartooth range displays different occupation and land use strategies to other montane
ecosystems within the GYE (Reckin and Todd 2020). BEAAR project fieldwork is centered in
multiple high elevation ecosystems of the High Lakes Plateau (HLP) region of the Beartooth
wilderness. The dataset hosts over 100 archaeological sites and over 600 formal lithic tools
spanning the Holocene from the Late Paleoindian (9500-7500 cal YBP) through the Late

Prehistoric (1500-200 cal YBP) in its datasets (Table 3.2).

3.2.1 Foraging theory and plants

Habitation patterning and foraging theory—prey choice models, diet breadth models,
etc.—are intertwined, as one is dictated by the other (Broughton and Grayson 1993; Cannon
2003; Dyson-Hudson and Smith 1978; Kelly 2013; Thomas 1981; Zeanah 2000). In addition, the

use of mountain ecosystems is a difficult, energy-depleting process (Adams 2010; Aldenderfer
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1998; Benedict 1992; Bettinger 1991a, 1991b; Zeanah 2000). This unavoidable prospect, in
addition to early ethnographic accounts of mountain use that focused on animal predation in
Rocky Mountain ecosystems (Steward 1943), the paradigm of mountain use primarily revolved
around hunting and has continued to be indulged to this day.

Research across the Western Cordillera has reified the role of hunting in mountain
landscape use and habitation (Benedict 1985, 1996; Bettinger 1991b; Canaday 1997; Davis et al.
1989; Frison 1992 2004; Frison and Walker 1984; Kornfeld et al. 2010; LaBelle and Pelton
2013; Thomas 2013; Zeanah 2000), as the majority of subsistence data surviving in montane
archaeological records is osseus. Furthermore, regional inter-mountain diet breadth models
predict which prey or resource should be added to a diet first (Simms 1985), and in a majority of
cases, large-bodied fauna are the highest ranked (Simms 1985, 1987; Ugan 2005; Ugan and
Simms 2012; Winterhalder and Smith 1981; Winterhalder 1981, 1983).

The association between highly ranked subsistence resources and resources considered
important enough to dictate landscape use and habitation strategy is a false equivalency. Simms
(1985) points out in his assessment of pine nut use in the Great Basin that the use of a “diet-
breadth model does not predict the dietary importance of a particular resource” (Simms 1985:
170). This is because resource importance or level of cultural exploitation is a function of
resource density and handling times in diet breadth models (Simms 1984, 1985).

Resources that are important enough to initiate cultural territoriality or dictate annual
mobility behaviors must display ease of handling (Hayden 1992; Simms 1985, 1987) and relative
abundance. Though large-bodied prey species are frequently found in abundance in mountain
ecosystems, handling times are never easy or quick (Hawkes et al. 1982; Janssen and Hill 2014;

Simms 1984, 1987; Ugan 2006; Ugan and Bright 2001; Ugan and Simms 2012). Why, then, are

171



mountain habitation patterning, and subsistence strategies generally thought to be solely the
products of large-bodied prey predation (Frison 2004; Todd 2015b; Scheiber and Zedeno 2015)
when the largest ethnographic association with hunter-gatherers in mountain ecosystems in the
Western Cordillera has been the pursuit or maintenance of high-density comestible plant
resources (Boas 1921; Dominick 1964; Hultkrantz 1954, 1961; Kuhnlein and Turner 1991;
Loendorf and Stone 2006; Lowie 1909, 1924,1935; Nabokov and Loendorf 2004; Palmer et al.
2000; Ross 2011; Teit 1928; Turner and Loewen 1998; Turner et al. 2000, 2011; Turner et al.
1980; Verne 1932)?

Many geophytes and seeds' generally low return rates have created dialogues about their
place in hunter-gatherer subsistence systems as high-ranked staples or low-ranked starvation
foods (Adams 2010; Rhode and Rhode 2016; Simms 1987). Lower return rates typical in plant
resources result from arduous handling times in hulling, grinding, peeling, drying, or roasting
these resources before consumption (Adams 2010; Prouty 1995; Rhode and Rhode 2016; Simms
1985, 1987; Smith and McKees 2005). However, recent research (Adams 2010; Dersam 2020
unpublished notes; Rhode 2003; Rhode and Rhode 2016; Turner 2001, 2015; Turner et al. 2000,
2005, 2011) has demonstrated multiple archaeologically and ethnographically recognized
techniques that alleviate or remove much of the handling time.

Many of the behaviors associated with plant resource use and maintenance in the
mountain ecosystems of the Western Cordillera are shared by multiple animal species. The larger
goal of this dissertation is to understand the emergence and continuation of the mountain
adaptation in the GYE. The mountain adaptation was culturally adopted and altered using human
trial, error, and experimentation. However, the shared ethological behaviors, subsistence

methods, landscape maintenance, and resource acquisition practices point toward a behavioral
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origin in mountain use, which stems from observing, mimicking, and manipulating biological
and environmental phenomena. This connection will be addressed, and its importance
demonstrated in later sections.

Geophytes and seeds are often abundant in mountain ecosystems and can be highly
ranked in mountain diet breadth models given specific processing methods (or lack thereof).
These processing methods, as well as the resources they are used on, are ethologically
represented throughout populations of Ungulates, Ursus, Marmota, and other species (Armitage
2009; Bjornlie et al. 2014; Blood et al. 1970; Gates et al. 2005; Gunther et al. 2014; Kauffman et
al. 2020; Klein et al. 2002; Tomback et al. 1990, 1994) frequenting the mountain ecosystems of
the North American west (Turner 2015; Turner et al. 2011).

Table 3.3 reflects a series of autumn simulations in various mountain dietary contexts,
including a white bark pine mast year. It is clear that huckleberry and white bark pine are
essential in the overall subsistence strategies, but both bighorn sheep and mule deer are still
ranked higher in some contexts (Table 3.3). Similar to Simms's (1985) critiques of resource rank
vs. importance, another shortcoming of diet breadth modeling is that modeled assumptions can
only calculate caloric energy, not nutritional value or health provided via macro or micronutrient
content (Reilly 2015).

Recent studies (Henry and Cring 2012; Williams and Hillier 2014) address biological
mechanisms (outside of hunger and energy levels) that give signs or physiological cravings to
consume certain types of nutrients. This ‘craving’ has no official term. However, it is linked to
cultural practices surrounding geophagy (the consumption of soils and clay) and other forms of
traditionally ‘non-edible’ subsistence that focus on adding minerals or soils (Henry and Cring

2012; Williams and Hillier 2014). Though geophagy is not the focus of this study, it is
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potentially linked to a biological mechanism that compels animals and humans to find and focus
on resources dense in certain nutrients regardless of caloric return. This may indicate that
nutrient-rich plants—as well as the pursuit of the animals that eat them—may potentially
influence landscape use and habitation patterning.

Numerous health benefits (detoxifying plant resources, adding salt, Fe, Ca, Zn) are
achieved by ingesting non-calorically associated resources. The practice of geophagy and the
mechanisms surrounding the ingestion of certain specially located soils, or nutrient-rich
resources, occur in populations experiencing extended dietary disruption and growing children
and by women gestating and post-birth (Henry and Cring 2012),

The two most common hypotheses for the consumption of clays are that they (1) are a

source of micronutrients and (2) offer protective effects against pathogens and toxins.

Some researchers report a correlation between clay consumption by animals and craving

for nutrients (e.g., salt, Fe, Ca), and it is well known (Wilson 2003) that many subsistence

cultures add clay minerals to foods where dietary staples are toxic (e.g., acorns, tubers,
some fruits). Geophagy may provide a dietary supplement for Fe, Zn, Ca, and micro-

nutrients (Young 2011) (Williams and Hillier 2014: 207).

The importance of nutrient-rich resources in the annual cycles of hunter-gatherers is still
emerging, though they likely played a role in mountain subsistence strategies. Recent
ethnobotanical research focused on protein metabolism issues has strengthened (Mullin et al.
1998; Speth and Spielmann 1983; Turner 2015; Turner et al. 2011; Reilly 2015) what
ethnographic records have long depicted (Boas 1921; Teit 1928; Turner et al. 2011), that
mountain geophyte, seed, and berry harvests may have more to do with health and nutrition than
caloric density (Peacock 1999; Peacock and Turner 2000; Trusler and Johnson 2008; Turner

1993; Turner and Peacock 2005; Turner et al. 2011) and often act as stored nutrition sources,

rather than for immediate raw caloric value.
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Turner et al. (2011) depict the cultural importance and energy spent on maintaining
mountain floral staples over and above mountain hunting practices, though the floral staples are
lower in caloric content. Reilly (2015) and Mullin et al. (1998) demonstrate the density and
health benefits of the micro-and macronutrients in the floral staples culturally and territorially
maintained by the Salish populations from Turner et al. (2011) broader study area. However,
these studies introduce uncertainty when relying only on diet breadth models to understand

gathering and hunting behaviors.

3.2.2 Behavioral Biomimicry

The importance of comestible mountain plant species is demonstrated in their shared use
and reliance by hunter-gatherer populations and multiple other species, omnivores, and
herbivores alike. Instances of parallel resource use inter-species, combined with shared
behavioral methods of processing and handling these resources, provide examples of hunter-
gatherer behavioral biomimicry. Behavioral biomimicry is introduced here to explain the
emergence of mountain adaptations via natural observations of biological processes. I believe
that using behavioral biomimicry as a focus can aid in interpreting the emergence of a mountain
adaptation. Behavioral biomimicry creates a flexible theoretical middle ground, as opposed to
diametric themes found in most anthropological research, implying a “push” or a “pull” toward
initial mountain adaptation. This paradigm is rife with the assumption that mountains are
marginal ecosystems.

Biomimicry is a concept only recently deployed in social anthropological uses (Pitrou et
al. 2020). Ethology, or “the science of animal behavior, and study of human behavior and social

organization from a biological perspective” (Websters 2021), is used to explain biomimicry
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within a context of cross-species horizontal transmission (Prentiss 2019), whereby information
and behavior can be observed, replicated, and integrated into a cultural system as the result of
cross-species or bio-ecological landscape observations. The term biomimicry is used in modern
engineering and product design to refer to “a cooperative process that develops a sustainable
world by taking inspiration from the structure, function, process, and mechanism of an organism
adapted to the environment through the evolution of nature” (Haejin and Eunok 2019: 1). This
study incorporates ethological foundations into the framework of Human Behavioral Ecology
(Kelly 2013; Smith and Winterhalder 2009; Simms 1987) and herein terms behavioral
biomimicry as “the adoption or integration of behaviors derived via inter-species interaction and,
or bio-ecological observation.”

Multiple behaviors, including methods of plant resource processing, handling, and
manipulation, are shared between unassociated, far-removed indigenous populations across the
Western Cordillera (Adams 2010; Pelton 2017; Turner et al. 2011; Turner 2015). Continuity in
generalized mountain plant foraging behaviors may be the products of independent origin,
emerging in multiple regions across the mountain west, or they may have emerged from the same
source, derived from bio-ecological and animal ethological observations in the mountains:

Avalanche lilies bulbs are also known to be eaten by grizzly bears and by various small

rodents. People were very familiar with the foods of animals and often used their

observations to enhance their own diets...one St’at’imc elder...recalls seeing grizzly
bears digging avalanche lily up in the subalpine parklands, turning over the turf to leave
the bulbs exposed to the sun and air for a few days before returning to consume them.

(Turner et al. 2000; 1282)

Behaviors such as tuber aging for ease of processing and healthier raw consumption (Turner
2015; Turner et al. 2011), as well as increased landscape productivity post-fire (Trusler and

Johnson 2008; Turner 1999; Turner and Peacock 2005), are processes and behaviors readily

visible to a hunter-gatherer (Turner 1989), and replicable with minimal technological innovation.
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Allowing for ease of integration into a cultural system (Turner et al. 2005). Instances of parallel
multi-species resource use and shared ethological processing methods, in addition to
reproducible landscape and resource productivity driving physical-chemical reactions (fire),
strengthen the potential reality that behavioral biomimicry has acted as a primary driver in
mountain landscapes and the evolution of the mountain adaptation over the Holocene:

It is quite likely that people first learned of the edibility of these bulbs from observing the

feeding habits of grizzlies and possibly learned to ‘wilt’ the bulbs from these animals as

well...sometimes people availed themselves of the stored roots of small mammals from

their underground storage caches (Turner et al. 2000; 1282).
Additionally, behavioral biomimicry could have initiated alpine ice patch hunting forays (Lee
and Puseman 2017) and the extensive bison drives in the Colorado front range (Benedict 1996;
LaBelle and Pelton 2013). Hunter-gatherers following ungulates herds into the alpine on the
‘green wave’ (Geremiaa et al. 2019) may have initiated the use—and provided methods for
acquiring select plant species in mountain ecosystems (Table 3.4) and created contexts for multi-
resource procurement strategies in the HLP. Potentially linking initial habitation and use of
mountain ecosystems in the mountain west to behaviors initiated by behavioral biomimicry.

Moreover, instances of territoriality initiated due to the ability and ease of ecosystem
resource productivity, maintenance, and manipulation could be derived from contexts of
behavioral biomimicry. All the more interesting are the multiple contexts of territoriality
springing up in ecosystems influenced or attached to montane environments (Andrews 1994;
Eerkens 2009; Prentiss et al. 2014; Steward 1933; Thomas 1981).

Observing how these shared behaviors have independently altered and shifted—region to
region, culture to culture—away from their shared ethological origin aids in clarifying the

ontologies, resource importance, and subsistence systems used by separate mountain-adapted

cultures in the Western Cordillera. In addition, the ability to trace behavioral shifts away from a
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common origin aid in decoding what behaviors, variables, or resources impacted, or deviated
strategies used by mountain-adapted cultures in separate ecosystems of the Western Cordillera.
Behavioral biomimicry may aid in explaining the associations between certain plant
species and archaeological sites despite their relative importance calorically. The locations of
plant species are often dictated by topography and soil types. Plant species can reliably provide
information regarding the relative soil moisture and level of sunlight that a location receives,
among other factors, increasing the utility of multiple plant species to illustrate locations good to

inhabit outside of strict caloric measurements.

3.2.3 GYE Mountain Habitation and Plant Use

The prominent role of edible plant resources in habitation and landscape use patterns has
been ethnographically documented in groups from varying ecosystems (Andrews 1994; Eerkens
2009; Steward 1933; Thomas 1981). Dense predictable plant and small-bodied prey resources
have proven to be significant drivers in forming territory (Andrews 1994; Supernant 2011;
Thomas 1981; Turner and Jones 2000; Turner et al. 2005). Often the more predictable and
bountiful the forage, the more defensively the resource is guarded and culturally maintained
(Dyson-Hudson and Smith 1978; Hayden 1992; Jordan and Shennan 2009; Jorgensen 1980;
Kelly 2013; Smith 2001). This is demonstrated in multiple territories from inter-mountain
locations like the Owens valley (Kelly 2013; Thomas 1981) and the winter pifion village
territories of the Reese River Shoshone (Kelly 2013: 157) in the Great Basin.

The Coastal, Columbia Plateau, and Inner-mountain Salish populations of the Northwest
have long-held traditions of resource ownership and defensive territorial practices surrounding

their plant and small-bodied prey subsistence strategies (Andrews 1994; Hayden 1992; Nagorsen
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et al. 1996; Prentiss et al. 2014; Supernant 2011; Turner and Jones 2000; Turner et al. 2005,
2011). The importance of these resources, both socially and nutritionally, is recorded in
ethnographic accounts of family patch maintenance and inter-group confrontation over tuber
harvesting patches in British Columbia (Reilly 2015; Turner et al. 2011).

Plant resources social importance, such as seen in spring beauty and huckleberry (Turner
et al. 2011), demonstrates that a seasonally patterned sequence of habitation based on plant
forage in mountain ecosystem is possible (Adams 2010; Hunn 1981, 2000; Peacock and Turner
2000; Thomas 1981; Turner 2015; Turner et al. 2011), this is particularly true in ecosystems that
provide ease of manipulation and maintenance of naturally occurring accumulations of plant
resources with minimal handling costs in easily defensible locations. These ecosystems allow for
increased cultural investment within a landscape that can socially transition into territoriality. In
the GYE, instances of plant resource-initiated territoriality may already exist, such as in the
robust presence of occupation in the Beartooth HLP, High Rise Village (Adams 2010; Morgan
2012; Morgan et al. 2012), and village sites in the Teton range (Stirn 2014).

In Western North America, Jorgensen (1980, p. 60) argued that areas of predictable,
concentrated, and highly productive resources would encourage localized procurement and
ownership regimes. Increased group attachment to these important resource locations, expressed
via endogamy and other socio-political strategies to enforce territorial defense (Dyson-Hudson
and Smith, 1978), could eventually generate self-reliant communities, each with distinctive
cultural and linguistic attributes (Smith 2001, pp. 106—108; Jordan Shennan 2009: 344).

Mountain ecosystems of the Western Cordillera seem to be intricately tied to areas of
predictable small-bodied and plant resource density, at times enough to initiate cultural contexts

of territoriality (Andrews 1994; Eerkens 2009; Hayden 1992; Jordan and Shenna 2009; Nagorsen
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et al. 1996; Steward 1933; Supernant 2011; Thomas 1981; Turner and Jones 2000; Turner et al.
2005, 2011). Mountains in the GYE hosting abundances of these culturally used plant and small-
bodied animal resources are regions we would expect similar patterns of territoriality.

The likelihood of HLP territoriality increases with the potential of hypothetical resource
inclusion discussed in Chapter 2, such as if cutthroat trout were culturally brought into the
ecosystem. Populations like the inner-mountain Salish (Salish Kootenai/ Flathead/ Pend
O’reilles) and Eastern Shoshone (Sheep Eaters) habitually used subalpine and alpine ecotones
due to their reliance on mountain resources, with diets primarily relying on plant forage. Portions
of Shoshone and inner-mountain Salish populations are known to have used or inhabited areas of
the GYE prior to colonization (Bear Don’t Walk 2019).

Debates on the formation of territoriality argue over whether dense, predictable resources
are enough to generate cultural territoriality (Kelly 2022, personal communication) or if
population pressure is first needed to galvanize competition over resources. However,
predictable resources spread heterogeneously across landscapes may introduce territoriality of
the most sough-out locations, especially for hunter-gatherers who follow a small annual cycle.
Additionally, the cultural investment into these landscapes and resource patches may give further
cause for territoriality.

Landscapes, such as the HLP, where edible plant resources naturally occur in multi-species
aggregations and predictable seasonal densities, have the potential to develop territoriality
without the primer of population pressure (Kelly 2013) due to the inclusion of other landscape
criteria. The higher resource densities in the HLP also occur in:

1. topographically defensible locations

2. areas surrounded by non-edible resource breadth (tool stone, textile materials, etc.)
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3. areas hosting naturally fecund and manipulatable landscapes in which cultural
maintenance and investment can easily offset resource densities.

In addition to dense, predictable resources, these three criteria allow populations with small
annual cycles to become invested in areas of natural resource densities or host desired resources
in productive areas. Contexts such as the HLP could culturally evolve into an instance of cultural
landscape investment and manipulation, resulting in positive multi-species symbiosis through
niche construction (Prentiss 2019) that could form into territoriality without the need for
population pressures.

Do people want a resource because it is bountiful on the landscape, or is it bountiful
because people want and manipulate the resource? In areas where desired resources proliferate
and can be readily manipulated to increase productivity, these areas are where cultural
investment in a landscape or particular region has the chance of being subject to niche
construction. Through cultural investment in landscapes and resource productivity via niche
construction, a context for forming a territory without population pressure is possible, as it forms
for the express purpose of increasing and controlling desired resources. Similar to cultural
investment forming territoriality via burial (Toohey et al. 2016) is a function of forming a
cultural place. If successful niche construction occurs, and a landscape's resource densities and
productivity increase over the surrounding landscape due to cultural investment in desired
resources, a territory can be formed. Once population pressures within the region begin to intrude

on the established territory, is when defensive behaviors protecting the territory would initiate.
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3.2.4 GYE Mountain Hunter-gatherers

The Salish presence in GYE mountain ecosystems prior to contact is little known (Bear
Don’t Walk 2019; Boas 1928; Walker 1998), other than through trapper and colonial expeditions
(Geniusz 2006), original reports from Lewis and Clark (Earle and Reveal 2003), and later
ethnographic and linguistic analysis by Franz Boas (1921, 1928). Reports place the Salish using
the far southern extent of their recorded home range—the Bitterroot Mountains—and the
communal hunting grounds extending farther south (Lowie 1938). The communal hunting
grounds shared by the High Plains populations consisted of a large portion of the modern-day
GYE, incorporating large areas of southwestern Montana (Figure 3.3., Boas 1928). The long-
held communal use area was known to all regional tribal nations and called the “many-come-
together-land” (Johnson 2019) by the Siksika (Blackfoot).

Salish culture groups, such as the incorrectly named ‘Flathead’ (Bear Don’t Walk 2019),
were linguistically traced as far south as the Yellowstone River in the Paradise Valley (Boas
1928, Figures 3.3 and 3.4), far past the Bitterroot Mountains, the southern end of the Salish home
range. Similar and more productive montane ecotones than the Bitterroot, Mission, and Cabinet
Ranges are present in the core of the GYE and, as such, would likely have been used for their
seasonal mountain staples by Salish populations (Bear Don’t Walk 2019; Strass 2010).

The Eastern Shoshone and Northern Shoshoni (Bannock, Northern Paiute) have long
tenure and ethnographically well-documented presence in the GYE (Dominick 1964; Fowler
1965; Hoebel 1938; Holmer 1990; Hultkrantz 1954, 1961; Loendorf and Stone 2006; Lowie
1909, 1924; Madsen 1980; Nabokov and Loendorf 2004; Shimkin 1938, 1947, 1986; Trenholm
and Carley 1964; Wilson 1919; Wood and Downer 1977; Wortman 2004; Wright 1984). The

broad spectrum subalpine-alpine subsistence strategies documented in use by the Shoshone
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(Lowie 1909, 1924; Shimkin 1938; Wilson 1919; Wortman 2004) are equally known in Salish
populations (Bear Don’t Walk 2019), where upwards of 70% of the annual diet can be linked to
plant forage, with many of their chosen stables occurring in mountain ecosystems (Bear Don’t
Walk 2019; Turner 2015; Turner et al. 2011).

Multiple tribal groups using the GYE relied on root forage seasonally and could have
taken advantage of the extended tuber harvest into the mountain ecosystems. Circumstances of
multiple indigenous populations relying on the same mountain plant staples in communally-
shared regions are also known among the inner-mountain Salish populations (Turner 2014) in the
interior plateau, where flexible territory boundaries are seasonally permeable, similar to the
Andean Ayllu organization (Aldenderfer 1998; Bastien 1985), where groups specializing in
different ecotone and resource adaptations share complex social networks between groups and as
such ecotones and resources to offset seasonal shortages (Quilter 2013).

These practices in the Andes are linked to a broader Andean, or ‘Lo Andino”, cultural use
and reverence for Apus—or mountains that are also spirits—that provide sustenance and life for
all living creatures (Bastien 1985; Moore 2014; Quilter 2013). Similarly, a premise of a more
significant connected Western Cordilleran affiliation stretching into the Late Paleoindian is
possible for portions of the Rocky Mountains. As such, broad montane-focused populations with
close affiliations should be considered in our interpretation of North American and South
American mountains, as they are intricately associated with other broader ecosystems throughout
the western hemisphere.

The premise of this study is that the influence of plant forage on habitation patterning and
subsistence strategies in mountain ecosystems was substantial. Not all GYE mountain

ecosystems host similar edible plant resource forage (Lesica et al. 2012) and, as such, would
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have been used differently or rarely by populations whose subsistence strategies are dictated by
the abundance of plant forage (Cannon 2003; Hawkes and O’Connell 1981; Kelly 2013; Smith
and Winterhalder 1981; Winterhalder 1983; Zeanah 2000). What aspects of mountain
ecosystems make them more or less productive for edible plant densities? Geology, ecology, and
climate dictate the abundance of mountain plant forage. As a result, the mountain ecosystems are
prone to reflect patterns of habitation, territorial reuse, and species maintenance caused by the

abundance of multi-species plant forage.

3.2.5 Geology, Topography, Weather, and Mountain Plants

The majority of comestible mountain plant forage used by hunter-gatherers in the GYE
favor ecosystems with higher precipitation levels, loosely compacted, mineral-rich, and silty
soils (Lesica et al. 2012). Subalpine and alpine plant resources prefer warm meadows and sloped
hillsides where snow accumulates in mass. Precipitation is a crucial factor in the abundance and
health of mountain plant forage (Hanson et al. 2000; Huerta et al. 2009; Johnson and Billings
1962; Knight et al. 2014; Kershaw 2000; Nixon 2002; Lesica 2012).

Mountain ecosystems with increased amounts of precipitation generally reflect the
influence of increased orographic lift, inducing increased effective precipitation (Brown et al.
2021; Colle et al. 2013; Schiller et al. 2020; Shuman and Serravezza 2017). In addition, the
effect of orographic precipitation is increased when the amount of high elevation landmass
encountered increases (Colle et al. 2013, Zardi and Whiteman 2013, 73). Considering the
Beartooth Range hosts the largest amount of concentrated high elevation landmass in the GYE

(Figure 3.1., Foose et al. 1961), as the entirety of the high lakes region is a single plateau, the
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effects of orographic precipitation are intensified not only for this ecosystem but also the
associated watersheds at the base of these mountains.

The vast number of water bodies and Precambrian bedrock of HLP cause an increase in
latent heat on the landscape (Brown et al. 2021). These factors augment the orographic
precipitation effects across the plateau, as precipitation levels may increase in part due to latent
heat introduced by water bodies. Due to this phenomenon, water bodies can alter the atmospheric
conditions within their immediate surroundings (Whitlock and Bartlein 2003). This creates
concentrated areas of high elevation precipitation in the core of the GYE, an area recognized for
its above-average precipitation within the broader region (Brown et al. 2021; Schiller et al. 2020;
Shuman and Serravezza 2017; Whitlock and Bartlein 2003). Additionally, the mineral-rich
Precambrian marine plain bedrock has created instances of deeply deposited wind-trapped and
mineral-rich silty soils (Simons et al. 1979; Pierce and Nelson 1971) that experience above-
average subalpine and alpine precipitation levels when compared to other mountains regions in
the GYE (Brown et al. 2021).

The above-average precipitation and soil deposition in the Beartooth HLP are more akin
to montane environments in the Pacific Northwest when compared to other GYE ranges. This is
demonstrated in radiocarbon-dated subsurface Late Prehistoric components in the HLP project
area (Figure 3.6). Two Late Prehistoric hearth features on the HLP have been radiocarbon dated
between 340 — 230 cal YBP. Each hearth feature had multiple dates taken, with similar results
(BETA Report #609255). These features were each covered by 24-32 centimeters of
sedimentation and reside at elevations between 2,962 and 3,078 m.a.s.l. This thickness
demonstrates that 0.07- 0.14 centimeters of deposition occur annually in the high elevations of

the HLP. The nearest mountain range to the Beartooth HLP is the Absaroka range, displaying a
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marked difference in geology and, as a result, ecology (Love and Christiansen 1985). The
Absarokas experience between 0.004 - 0.009 centimeters of sedimentation annually at similar
elevations and sedimentation conditions (Reckin 2018; Todd et al. 2015), demonstrating the
impact that geology and precipitation have on the productivity of two montane environments.

Mountain comestible plant resources have a range of environmental factors that impact
population densities and annual regeneration (Lesica et al. 2012; Nixon 2002; Teran 2008;
Tomback et al. 2001). The environmental factors that are consistently reported for geophyte,
berry, and tree populations for healthy productivity are mineral-rich, well-drained, loosely
compacted, silty soils in areas that have abundant moisture, snowpack, and experience
intermittent fire activity (Hansen et al. 2000; Harrington 1967; Hill 2006; Kershaw 2000;
Kuhnlein and Turner 1991; Lesica et al. 2012; MNHP 2022; Nixon 2002; Teran 2008; Turner
1999, 2015; Turner et al. 2011). The HLP region of the Beartooths hosts landscapes that fit these
descriptions as much or more than any other sub-region within the GYE.

Consequently, these requirements position the Beartooth HLP as a highly ranked
subalpine and alpine plant foraging ecosystem in the GYE. This statement is strengthened by the
densities of our nine tested comestible plant species recorded in the HLP project area (Figure
3.7). Recorded populations and patch sizes documented over the 2020 field season were more
concentrated than biological sampling had previously assumed (Lesica et al. 2012; MNHP 2022),
rarely being able to move more than 10m without encountering a species or patch. In addition,
the above-average species densities recorded in the HLP often occur in contexts of inter-species
patch overlap, demonstrating the unique position these resources could have played in

populations using the Beartooth Mountains.
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Mountain comestible plant species of the North American west are unique in that they
provide predictable extended harvests of particular species that can be followed as they ripen
toward the alpine elevations (Harrington 1967; Hill 2006; Huerta et al. 2009; Johnson and
Billing 1962; Lesica et al. 2012; MNHP 2022; Nixon 2002; Teran 2008). Multiple species of
HLP mountain tuber occur and can be harvested from a range of elevations and montane
ecotones (Bear Don’t Walk 2019; Lesica et al. 2012). Populations reliant on mountain plant
forage would follow the bloom, extending the harvest of their favored tubers. Beginning in inner-
mountain valley basins and open meadows in the early spring, groups could methodically ascend
through the subalpine and eventually into the alpine over a matter of weeks, continuing harvest
possibilities well into mid-late summer (Turner 2015; Turner et al. 2011), as seen in other
ranges:

The Nez Percé of the Bitterroot Mountains of Idaho used these mountains with a

combination of logistical and residential mobility, occupying a low-elevation base camp

during the winter months and moving residential bases further up into the mountains

during the early spring and later summer (Aldenderfer 1998: 19).

Hunter-gatherers would align habitation and land use activities separately into these different
montane ecotones as they move into the alpine.

The cultural use of mountain ecosystems differs across the Western Cordillera. Plant
resources play various roles in mountain landscape use and habitation patterning, at times
potentially enough to initiate the defense of territories (Turner et al. 2011). The role of plant
resources in the hunter-gatherer populations who lived in the GYE is relatively well-documented
(Adams 2010; Nabokov and Loendorf 2004; Turner et al. 2011). However, less is known about
the position of mountain plant resources or their roles in mountain adaptation. This chapter aims

to understand the role of plant resources and multi-resource procurement strategies on landscape

use and habitation patterning in the Beartooth Mountains. This will aid in clarifying the larger
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mountain adaptation and the variance observed between regional mountain adaptive strategies in

the Western Cordillera.

3.3 Methods

The BEAAR HLP project area discussed in this study is a 4.68km? multi-ecotone
(subalpine-alpine) mountain corridor ranging from 2,865 - 3,108m.a.s.1., situated north of the
Clark Fork drainage (Figure 3.1). The corridor underwent archaeological survey between 2018-
2021, and 68 archaeological activity areas were found within the perimeter of this study’s focus.
In addition, the same corridor was used for a thorough edible plant survey in 2020 (2km?). The
edible plant survey area contained 48 of the total 68 sites. The remaining 20 sites are equally
linked within the corridor, but they are not within the edible plant boundary and thus were
excluded from this analysis.

Moreover, this study is focused on the positioning of habitation sites and sites that
display prolonged use, and thus certain site types were excluded. This includes the “ambush
hunting” sites (Chapter 2, Figure 2.14). The ambush hunting sites were used to denote the
hunting corridor, given that they form a linear path through the project area along a prominent
mountain pass. Additionally, sites that contain less than 15 lithic artifacts or less than one formal

tool were excluded. In all, 37 sites were used in this analysis.

3.3.1 Archaeological Sites

Site perimeters and artifacts were recorded using sub-10cm accuracy GNSS Emlid Reach
RS units, working in tandem using real-time kinematic positioning to correct for error. Site

perimeters of both categories were put into spatial datasets using R studio (R Core Team 2021)
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and ArcGIS-Pro geospatial mapping software (ArcGIS-Pro 2021). Four archaeological sites
categories were used in our spatial analysis,

Isolated Hearths

(hearths found near lithic scatter concentrations but, due to ground visibility, were not found in

association with lithics themselves) (n=15)

Lithic Scatters
(Sites hosting lithics and formal tools but no features) (n = 20)

*Camp Lithic Scatters
(Sites hosting lithics, hearths, and formal tools) (n=7)

*Habitation Lithic Scatters
(Sites hosting stone circles or wickiup poles as well as lithics, formal tools, and hearths) (n =5)
The sites used in this analysis display evidence of use spanning the Holocene—
sometimes within a single site—and contain artifacts that represent long-duration occupations
and habitation behaviors, including domestic activities, hide working, clothing creation, plant
processing, and potential ideological activities, as seen in the presence of yellow ochre.
Additionally, sites occasionally represent more than one site type. For instance, site 24PA1626
displays evidence of hunting (natural and artificial blinds) and potential habitation (a stone
circle) within the same site (Table 3.7). Multiple sites within the analysis host these hunting

features associated with habitation features and large densities of plant forage.

3.3.2 Edible Plant Species

The edible plant species located during the 2020 corridor survey (Table 3.1) consist
overwhelmingly of geophytes with the addition of a berry species and seed-bearing tree species.
The high densities recorded of these nine species in the HLP corridor are due, in part, to the

region being a dual-ecotone (subalpine-alpine). The subalpine species present in the 2020 survey
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include biscuitroot (Lomatium cous), balsamroot (Balsamorhiza sagittate), yampa (Perideridia
gairdneri), and sego lily (Calcochortus nuttali). The species that appear in both subalpine and
alpine ecotones, converging together in the HLP corridor are biscuitroot (Cymopterus
constancei), huckleberry (Vaccinium membranaceum), spring beauties (Claytonia lanceolata),
white bark pine (Pinus albicaulis), and yellow glacier lily (Erythonium gradiflorum).

After a period of initial familiarization with the plant species for ease of identification
(Adams 2010; Lesica et al. 2012; Kershaw 2000; Knight et al. 2014; Nixon 2002; Teran 2008), a
pedestrian botanical survey documenting species presence and patch size throughout the HLP
corridor occurred over ten days in early august of 2020 (Figures 3.11 through 3.15). Plant patch
sizes and locations were documented using a Garmin InReach handheld GPS for ease of quick
survey and documentation over a large, difficult-to-survey area. Plant patch sizes varied in
density and association with other edible plants, with patches occasionally hosting dense
accumulations of 5-6 species together within the area.

Patch sizes and species densities vary in mountain plant forage. To account for this,
geophyte, seed, and berry patches are given different collection methods, and their patch sizes
are documented in varying ways. Presence points marked geophyte species location data. If a
plant patch was available, it was given a single point. A patch for a geophyte was considered an
area with more than five plants/m? for larger tuber species like balsamroot and cous. More
densely accumulated species such as spring beauties and yampa—often hosting between 20-30
plants/m? for spring beauties (Dersam 2020 unpublished notes)—had to host more than ten
plants/m?.

Huckleberry is a ubiquitous understory in the subalpine and alpine ecotone of the

BEAAR HLP corridor. Plant densities can be almost as dense as spring beauties, and during
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August, harvestable patches are more difficult to avoid than locate (Dersam 2020 unpublished
notes). Therefore, only patches with concentrated berry densities (hosting above 0.5kg of berries)
were recorded to not over-represent or diminish huckleberry plants' abundance. These patches
were recorded using the same methods as concentrated geophyte species, with a single point
taken for every m? within a patch and at least five plants/m? necessary for recordation.

White bark pine trees grow in groves in the HLP. They are generally found in areas of
well-drained rockier soil, which tend to be perched above the central and peripheral corridor
landscape in areas of higher relative elevation. These groves provide favorable points of corridor
observation and concealment for potential large-bodied prey ambush hunting. These upraised
areas of increased relative elevation surrounding the HLP corridor often have patches where
geophytes and huckleberries co-reside. White bark groves were only marked if there were
between 5-7 trees of viable cone-bearing age. White bark pine trees are not cone-bearing until
50-60 years of age; they decrease cone production after 500-600 years and cease coning by 700
(Tomback et al. 2001).

Presence points were recorded in the center of groves. When groves were more extensive
than 5-7 trees, a center point was taken for every grouping of 5-7 that the patch consisted of, or if
an isolated patch fell between 7-10 trees, two points—one perimeter and one center—were taken
(Dersam 2020 unpublished notes). This method underrepresents the total white bark population
in the corridor. However, it represents viable patches of harvest, where single trees are not
considered a viable source, as often single white bark trees in mountain corridors are stunted
Krumbholtz (Whitlock 2014). Collected data from each species were put into spatial datasets
using ArcGIS-Pro geospatial mapping software (ArcGIS-Pro 2021). Raster datasets were created

from the plant survey point data at 30m resolution, and sites were attributed with both Euclidean
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distances to the nearest patch (by species) and the kernel density of patches (by species) (Figures

3.7,3.10-3.13).

3.3.3 The Hunting Equation

The role of hunting must be addressed to examine the influence of plant resources in
mountain habitation patterning and landscape use strategies. Increased encounter rates of large-
bodied prey are expected within corridors, and because of this co-occurrence, habitation
locations displaying potential ambush hunting potential were considered in our GLMs. Two
different corridor datasets were created for this analysis. Because no tracking-collar migration
data exists for prey animals directly within the project area, the linear path formed by the blinds
and cairns in the total survey area represents the distance to the delineated cairn corridor variable
used in this analysis (Table 3.5, Figure 3.7). This dataset discounts that animal corridors are
usually braided, with many entries and exit points.

Nevertheless, the cairn corridor is assumed to represent a centralized cultural knowledge
of predictable hunting opportunities. Another corridor tested here are waterways. Waterways are
often used as passageways by people and animals. Stream features from the National
Hydrography Dataset (NHD) were used to calculate the distance to stream corridor variable used
in this analysis (Table 3.5). These areas display the potential to mass-harvest multiple resources
with little cost, allowing for the simultaneous tuber, seed, berry, and animal predation from a

single location.
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3.3.4 Spatial Datasets and General Linear Models

General linear models in this analysis are used to assess the likelihood of a tested variable
occurring near an archaeological activity area (and more specifically, a habitation site) instead of
a non-site area. I used Binomial logistic regression to generate general linear models in R (R
Core Team 2021) to assess the spatial relationships between archaeological activity areas and our
test variables on the landscape. Archaeological site datasets used in my GLMs presence data
consist of 37 site polygons representing areas ranging from 10m? to 2 hectares. One hundred and
fifteen random points were created in ArcGIS-Pro and distributed throughout the project area to
assess the significance of spatial associations between hunter-gather foraging strategies and
habitation patterning with our test variables in the project area corridor. These points act as our
GLMs ‘non-site’ or ‘absence’ data to concurrently assess the likelihood of encountering our
tested variables outside of archaeological or ‘presence’ areas. Non-site data assesses how
generalized our tested variables are on the landscape and if any significance can be drawn from
their spatial association with archaeological activity areas in the HLP.

Randomized points that fell inside site boundaries were removed to minimize the
introduction of false negatives into our presence-absence data. GLMs assume that an absence
point (randomized non-site point) represents a true absence. There are 115 random non-site
points and 37 presence points, which exceeds the requirements for an approximate 2:1 non-site
to site ratio standard in logistic regression analyses.

The plant data is represented by the nine species chosen for investigation (Table 3.1) and
demonstrated by over 5,000 presence points denoting plant resource patches. For each of the nine
plant species tested for correlation, a distance to site model was run (Table 3.5) to test the

significance of association between sites and distance to patches of multi-species plant forage. A
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second assessment to gauge the influence of plant species densities on site location was run for
each plant species observed to be significantly associated with sites in the distance-to GLM
assessments. Similarly, a distance-to-site model was run (Table 3.5) to test the association
between sites and distance to the stream bed animal migration corridor route and the cultural

cairn and hunting blind delineated animal migration route.

Expectations

These tests aim to understand which species or corridor variables best account for site
presence on the landscape. The model of best fit (models 1-16, Table 3.5) is assessed using the
Akaike Information Criterion (AIC). The AIC is a measurement of error associated with the
model that describes the amount of information lost through generalization. Thus, a lower AIC
indicates a better model.

The coefficient values demonstrate relationships (positive or negative) between the
covariates and the presence and absence data (n =37 and n = 115, respectively). The p-values
demonstrate the significance of those relationships. The Area Under Curve (AUC) demonstrates
the usefulness of each general linear model for predicting archaeological sites. The AUC is a
metric that illustrates the proportion of correctly identified presence or absence data. Therefore it
demonstrates the ability of each model to discriminate between presence and absence points
effectively (Robin et al. 2011).

The coefficient for each model (Table 3.6) describes the relationship between site
presence and the given variable. Variables describing the distance to a particular resource, or the
distance to corridors, are assumed to be negative (i.e., the distance between site and resource is

minimized). A positive estimated coefficient for a “distance to” variable suggests that sites are
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more likely to be further away from the resource or corridor than non-sites (Table 3.6). Though
site location may be influenced by the relative density of multiple species simultaneously, only
one variable was used per model to gauge individual influences of each resource individually and
avoid collinearity between highly correlated resources (Appendix E).

For each “distance to” model with a significantly positive relationship between sites and
a plant resource, a density model was fit for the same resource. The results for all models are
shown in Tables 3.5 and 3.6. A positive coefficient estimate is expected for highly sought out
resources for density models. A positive coefficient estimates for density variables suggests that
sites are positively correlated with increased densities of those resources. In contrast, negative

coefficient estimates suggest that sites are negatively correlated with plant densities.

3.4 Results and Discussion

3.4.1 Plant Forage and Multi-Resource Procurement Strategies

By order of best fit (AIC), sites are significantly correlated with distance to yellow
glacier lily patches, distance to huckleberry patches, distance to the hunting (cairn) corridor, the
density of and distance to spring beauty patches, distance to yampah patches, and density of
huckleberry patches (Table 3.5 and 3.6). These tests establish that sites are not randomly
distributed through the landscape, irrelevant of their proximity to plant patches or corridors, and
thus the null hypothesis is rejected.

Other than huckleberry, all plant resources with higher caloric returns were not
significantly correlated with site placement. Thus, hypothesis 1.a.—which states that site
placement is primarily governed by plant species with the highest return, such as white bark

pine, huckleberry, and biscuitroot (C. constancei), balsamroot, and biscuitroot (C. cous)—is
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rejected. Though all models for the distance to each of these resources have a negative estimated
coefficient (distance tends to be minimized), this relationship is not significant for all resources
except for huckleberry.

Hypothesis 1.b.—which states that sites are preferentially located around preferred
resources due to their nutritional value outside of caloric intake or are otherwise associated with
these resources due to the shared preference for habitat—is supported. Multiple highly nutritious
plant resources positively correlate with site presence, such as yellow glacier lily, huckleberry,
spring beauty, and yampah. In some cases, sites may be positively located with these resources
due to shared preferences in habitat, which will be discussed further below.

Partial support is provided for multi-resource procurement strategies (hypothesis 2). Sites
have a significantly positive association with multiple plant resources and the cairn-denoted
hunting corridor. The presence of plant resources with the highest returns, other than
huckleberry, does not predict site presence. However, this may be due to differences in habitat
preferences between people and these plant species. Multiple resources are significantly
correlated with sites, and those that are not directly correlated with sites have positive (though
non-significant) correlations with sites (Tables 3.5 and 3.6). Finally, stream corridors are not
significantly correlated with sites. A positive estimated coefficient for distance to stream
corridors (Table 3.6) suggests that sites are less likely to be near stream corridors. The

implications of each of these results will be discussed further below.

The Influence of Plants on Site Location: Forage and Habitat

The plant species most closely associated with site location are also the species with

documented cultural use and manipulation by the Salish cultures, who are known to have resided
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in the Northern GYE territorial area prior to the reservation period, which will be discussed
further below. This is particularly important for the spring beauties and yellow glacier lily (or
“avalanche lilies’), who have a well-documented history of use and manipulation by the Salish:

Several other root vegetables grow together with the avalanche lily, notably spring

beauty...Not surprisingly, people’s seasonal movements over their territories were guided

in large measure by the presence and availability of these and other plant resources. The

‘roots’ were dug concurrently and...management practices...influenced the use and

productivity of the species. The roots were often stored and served together (Turner et al.

2000: 1282)

Significant correlations were found between archaeological site presence and the distance
to yellow glacier lilies, huckleberries, spring beauties, and yampah, each of which is used heavily
in Salish cultures.

Yellow glacier lily is not a highly ranked resource, yet the distance to yellow glacier lilies
‘predicts’ site presence and absence better than all other variables (Table 3.5 and 3.6). Yellow
glacier lilies are found in dry to moist areas, in disturbed contexts with mineral-rich soils. They
often prefer sunny, protected areas near the confluences of first-order snowmelt streams. The
strong correlation between sites and yellow glacier lilies may be due to a correlation in preferred
habitats between yellow glacier lilies and humans or a preference to seek out the nutrients
associated with yellow glacier lilies. However, areas of very dense glacier lilies may be in
heavily disturbed colluvial slopes unlikely to host evidence of human activity. This may explain
why the density of yellow glacier lilies does not explain site presence and the distance to the
nearest patch (Table 3.5). Additionally, yellow glacier lily appears more clustered than other
highly ranked resources (Figure 3.14). Therefore, the preference for sites near yellow glacier lily

patches may be due to a variety of patches closely associated with these areas and yellow glacier

lily.
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