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ABSTRACT. Cultural stability and change in subarctic Alaska are often couched in terms of archaeological constructs derived 
from lithic typologies, migration, and (to a lesser extent) diffusion. Major problems explaining material-culture continuity 
and transitions remain largely unresolved. To address these problems, models of resource management strategies (RMS) are 
developed for the two major cultural systems: a Late Pleistocene / Early Holocene (LP/EH) RMS (12,500 – 6000 cal BP) and 
Middle Holocene (MH) RMS (6000 – 1000 cal BP). This allows a first approximation of social organization and an investigation 
of the systemic relationships among demography, habitat use, mobility, storage, economy, and technology as constraints 
on exchange, group size, territory, and social interaction. These elements of both RMS are inferred or estimated through 
archaeological proxies, and ethnographic data, or both. Results indicate that the MH RMS resembles recent subarctic Dene 
hunter-gatherers, while the LP/EH RMS is substantially different in social organization, more similar to early Paleo-Indian 
complexes. The two RMS yield different predictions with respect to responses to risk, and these are assessed by examining 
several periods of hypothetically increased risk. The LP/EH RMS managed substantial climate change during and after the 
Younger Dryas without major technological or land-use changes, due in part to flexible social organization, mobility, and 
economic strategies. Mid-Holocene vegetation changes connected to decreasing bison and wapiti populations led to a collapse 
of this system.
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RÉSUMÉ. Dans l’Alaska subarctique, la stabilité culturelle et le changement sont souvent décrits à partir de concepts 
archéologiques dérivés des typologies lithiques, de la migration et, dans une moindre mesure, de la diffusion. Des problèmes 
majeurs expliquant la continuité de la culture matérielle et les transitions restent en grande partie sans réponses. Pour 
remédier à ces problèmes, des modèles de stratégies de gestion des ressources (SGR) ont été élaborés pour les deux grands 
systèmes culturels. Un modèle de SGR couvre le Pléistocène tardif et l’Holocène précoce (PT-HP) (de 12 500 à 6 000 ans cal. 
BP) et l’autre couvre l’Holocène moyen (HM) (de 6000 à 1000 ans cal. BP). Ces modèles ont permis d’obtenir une première 
approximation de l’organisation sociale et de faire une enquête sur les liens systémiques existant entre la démographie, 
l’utilisation de l’habitat, la mobilité, l’entreposage, l’économie et la technologie en tant que contraintes sur les échanges, la 
taille des groupes, le territoire et les interactions sociales. Ces éléments tirés des deux SGR ont été déduits ou estimés à 
l’aide de calculs archéologiques par approximation de données ethnographiques, ou les deux. Ils révèlent que la SGR de l’HM 
ressemble à celle des chasseurs-cueilleurs dénés récents du subarctique, tandis que la SGR du PT-HP diffère considérablement 
sur le plan de l’organisation sociale, qui se rapproche plutôt des complexes du début du Paléoindien. Les deux SGR ont produit 
des prévisions différentes sur la réaction au risque, lesquelles sont évaluées au moyen de l’examen de plusieurs périodes 
hypothétiques de risque accru. La SGR du PT-HP a fait face à un changement climatique majeur pendant et après le Dryas 
récent, sans avoir subi de profonds bouleversements technologiques ou de modifications de l’utilisation des terres. Cela est en 
partie attribuable à l’organisation sociale flexible, à la mobilité et aux stratégies économiques. Les changements en matière de 
végétation de l’Holocène moyen, en lien avec la diminution des populations de bisons et de wapitis, ont entraîné l’effondrement 
de ce système.

Mots-clés : Alaska  subarctique; archéologie; stratégies de gestion des ressources; risque; tradition du Denali; tradition 
archaïque nordique
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INTRODUCTION

Many current interpretations of subarctic Alaska 
prehistory tend to rely on techno-typological analyses 
of lithic assemblages, often in the context of individual 
components within a single site (e.g., Bever, 2001; Clark, 
2001; Hoffecker, 2011; Graf et al., 2017; Graf et al., 2020). 
Concomitant advances in our understanding of social 
organization, particularly interactions and relationships 
among technology, economy, habitat use, exchange 
systems, and group and territory sizes, however, remain 
underconceptualized (Potter, 2008a, 2011; Shott, 2013). 
Detailed explications for major archaeological transitions 
and for extended periods of stability remain lacking 
for interior Alaska, and most explanations tend toward 
migration and diffusion (Clark, 1994; Bever, 2001; Esdale, 
2008; Goebel and Potter, 2016; Potter, 2016). An alternate 
analytical strategy was developed and employed effectively 
in adjacent Northwest Coast regions by Chatters and 
Prentiss (2005), who defined an analytical category—a 
socioeconomic blueprint they termed resource management 
strategy (RMS). RMSs are a holistic suite of shared 
behaviours incorporating subsistence economy, technology, 
resource scheduling and habitat use, labour management, 
and exchange that enable groups to survive in their specific 
environmental contexts. These RMSs are similar to adaptive 
systems, a term widely used in other regions to model ancient 
hunter-gatherer behaviours (described in Binford,1962, 
1965; see discussion in Bettinger et al., 2015). These RMSs 
have advantages over the archaeological constructs used 
in the Arctic or subarctic: techno-complex or cultural 
tradition. These latter units are primarily summaries of 
descriptions of specific stone-making techniques with little 
or no explicit connections to other important variables 
and cultural subsystems such as economy and habitat use 
(Trigger, 1995; Binford, 2001). Thus, RMSs provide a more 
realistic framework for examining archaeological problems 
such as complex behavioural adaptations to environmental 
changes on multiple scales. Specifically, this approach leads 
to holistic predictions of how the RMS subsystems should 
behave with respect to external environmental changes, 
integrating shifts that must occur when one element of the 
strategy changes.

The northern subarctic archaeological record could be 
conceived as comprising primarily high-mobility foragers/
collectors who show relatively little technological changes 
for many millennia (Workman, 1978; Holmes, 2001, 
2008; Holmes et al., 2023). However, because of patterned 
differences between Early Holocene and Middle – Late 
Holocene hunter-gatherers, this record can be used to 
explore variation within the high-mobility forager adaptive 
system (or RMS) category (Potter, 2008a, 2016).

This article focuses on integrating proxies for social 
organization, human ecology, and risk-management 
strategies in eastern Beringia/subarctic Alaska from 
12,500 to 1000 cal BP (Fig. 1). Investigations from 2008 
to 2024 have focused on elucidating patterning among 

elements that can condition assemblage variability, 
particularly by influencing technological and economic 
choices made by ancient populations interacting with 
changing environments (Potter, 2008a – c, 2011, 2023; 
Potter et al., 2013; Lanoë et al., 2018; Halffman et al., 
2020; Doering, 2021). These elements—primarily faunal, 
lithic, and organic technology and features and geospatial 
variation at both intrasite and intersite scales—provide 
important controls for understanding settlement strategies 
and landscape use (Potter et al., 2013; Potter et al., 2017; 
Doering, 2021). More importantly, these data allow 
exploration of social organizational properties that are 
tractable from the archaeological record.

Given the coarseness of the Alaskan archaeological 
record, I identified the most substantial transitions in 
cultural traditions, as measured by technological and 
economic change (Dixon, 1985; Potter, 2008a – c). While the 
record in eastern Beringia is complex, and there is no firm 
consensus on the delineation of archaeological groups from 
approximately 14,200 to 12,000 years ago, the later record is 
less controversial (Holmes, 2001; Bever, 2006; Potter, 2011). 
The Denali (or Paleo-Arctic) tradition was widespread 
throughout subarctic Alaska from approximately 12,500 
to 6000 cal BP (West, 1967, 1996); it was replaced by the 
Northern Archaic tradition, dating from  approximately 
6000 to 1000 cal BP (Anderson, 1968; Dixon, 1985; Esdale, 
2008; Potter, 2008a). These two traditions are internally 
homogeneous and geographically isomorphic, with broad 
similarities across interior subarctic Alaska (Fig. 1, Fig. 2). 
The archaeogenetic record strongly suggests that Northern 
Archaic tradition peoples were direct Dene ancestors, while 
Denali tradition peoples represent another branch of Native 
Americans, termed Ancient Beringians, that were absorbed 
or replaced by incoming Dene peoples (Rasmussen et 
al., 2014; Verdu et al., 2014; Moreno-Mayar et al., 2018a, 
2018b). For the purposes of this paper, the Chindadn 
complex (Holmes, 2001), which persisted from 13,300 to 
12,000 cal BP in this region, is included with the Denali 
complex, given the similarities in subsistence and land-use 
strategies (Potter, 2008a, 2011; Doering, 2021). The two 
adaptive systems, or RMS, developed here are as follows:

	 •	Late Pleistocene / Early Holocene RMS (13,300 – 6000 
cal BP; Chindadn and Denali)

	 •	Middle Holocene RMS (6000 – 1000 cal BP; Northern 
Archaic)

A third Late Holocene RMS (1000 cal BP to historic 
contact), a Dene tradition, has long been interpreted to 
be associated with ethnographically attested behaviours 
recorded for Dene peoples in subarctic Alaska (McKennan, 
1969; Workman, 1977; Dixon, 1985).

This modelling approach estimates paleodemography, 
habitat use, mobility, subsistence, and technology for each 
RMS from (1) paleoenvironmental reconstructions that 
include resource abundance, diversity, and patch structure; 
and (2) multiple archaeological proxies. A more speculative 
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FIG. 1. The geographic extent of the Denali complex (solid line: 12,500 – 9000 cal BP, dashed line: 9000 – 6000 cal BP), the Northern Archaic tradition (solid line 
6000 – 4500 cal BP, dashed line, 4500 – 1000 cal BP), and surrounding archaeological cultures. Site data derived from the middle Tanana Valley.

series of models of social organization are constructed 
from archaeological and ethnographic datasets, including 
estimates for exchange and other social interactions, 
territory size, group size, reciprocity, foraging strategies, 
and expected responses to risk (Halstead and O’Shea, 
1989; Bousman, 1993, 2005; Bamforth and Bleed, 1997; 
Holly, 2018). These RMS models are then used to evaluate 
human responses to the Younger Dryas (12,800 – 11,600 
cal BP) and the Middle Holocene cultural transition (at 
approximately 6000 cal BP). Finally, this paper addresses 
why cultural traditions were mostly stable and conservative 
for thousands of years in the context of integrated 
cultural systems.

METHODS

Recent synthetic analyses of the archaeological record 
of interior Alaska that yielded data on site locations, 
chronological controls, faunal analyses, and limited 
technological analyses were used as a basis for this 
modelling effort (Potter, 2008a – c, 2011; Potter et al., 
2013; Doering, 2021). Analyses in Potter, 2008a – c were 
based on 167 dated archaeological components in interior 
Alaska. This present analysis includes 107 components that 
were newly discovered or dated since the 2008 research, 
yielding a database of 274 directly dated components 
(data summaries in Potter, 2008a – c; Potter et al., 2013, 
2018; summaries in Doering, 2021). Basic patterns used to 
construct the models in this present database follow earlier 
studies (Potter, 2008a – c) and are briefly described here.

Analyses focused on identifying periods of stability 
and change in the material culture record by examining 
technological, subsistence, and habitat patterning at 

thousand-year intervals. Space- and time-averaging 
archaeological components in this way allowed for the 
detection of periods of stability and marked change (see 
Lyman, 2003). Results indicated remarkable technological 
continuity between 12,500 and 1000 years ago but marked 
changes at 6000 and 1000 cal BP. These coincide with 
specific archaeological cultural traditions established 
through typological analyses of lithic industries, of, for 
example, Denali, Northern Archaic, and Dene traditions 
(Dixon, 1985).

The data presented in these studies were used to define 
three major adaptive systems (or RMS), labelled here 
Late Pleistocene / Early Holocene (LP/EH; 13,300 – 6000 
cal BP), Middle Holocene (MH; 6000 – 1000 cal BP), and 
Late Holocene (LH; < 1000 cal BP). Model elements were 
developed through two methods. First, archaeological 
and paleoenvironmental data provided independent data 
to evaluate differences in resource abundance, diversity, 
and patch size and structure. These data, along with 
radiocarbon date distributions, site types, storage facilities, 
zooarchaeological data, and techno-typological data, were 
then used to infer constraints on technology, demography, 
economy, and mobility. Second, ethnographic data from 
Binford (2001) and Hamilton et al. (2018) were used to provide 
general parameter estimates on high-latitude, subarctic 
hunter-gatherer mobility and group size. The Hamilton et al. 
(2018) study used 11 ethnographic groups from a widespread 
geographic area with different environments yet with a 
relatively narrow range of values; these data are useful as a 
baseline for generalized hunter-gatherer group sizes. Two 
items are of particular importance: (1) the relatively narrow 
range of hunter-gatherer mean co-residing group sizes, 
number of household features, individuals per feature, camp 
area, and residence times (Hamilton et al., 2018); and (2) the 
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FIG. 2. Eastern Beringian and northwestern subarctic climate variation (HTM = Holocene Thermal Maximum), YD = Younger Dryas, B/A = Bølling-Allerød), 
population proxy (SPD = summed radiocarbon date probability distributions, KDE = kernel density model), cultural traditions (Dene = Dene tradition, Chind. = 
Chindadn complex), genetic populations (NNA + SNA = Northern and Southern Native Americans), and resource management strategies.

relatively narrow range of demographic and mobility values 
for subarctic hunter-gatherers with limited plant resources 
(Binford, 2001). These recent boreal forest hunter-gatherer 
data are important proxies for the MH RMS, as both groups 
inhabited the same region, and both the paleoenvironmental 
and zooarchaeological data show broad similarities and 
continuity in vegetation regime and available animal and 
plant resources.

Paleoenvironmental studies provided baselines 
on resource availability, general habitat, vegetation 
communities, and overall patch size and structure. Regional 
zooarchaeological records provided proxies for resource 
abundance and diversity for each site location (Potter, 
2008a – c; Lanoë et al., 2018; Doering, 2021). Given the 
general lack of detailed faunal analyses for each recorded 
site, faunal ubiquity was measured as a percentage of 
dated components per adaptive system with at least 1 MNI 
(minimum number of individuals) per taxon. For modern 
resources, ethnographic data provided patterns of seasonal 
exploitation structured by specific resource scheduling and 
settlement pattern.

Resource abundance, diversity, and patch structure 
should condition the adaptive systems modelled here 
(Chatters and Prentiss, 2005). Some elements of the 
RMS have archaeological proxies, such as demography, 
technology, economy, and mobility, while others are more 
difficult to discern with limited archaeological data—
exchange systems and social interactions, territory size, 
group size, food sharing, and overall foraging strategy, for 

example.
Demography was estimated by component densities 

(evaluated as number of components per 100 years for 
each period) and summed probability distributions (SPD) 
and kernel density models (KDE) of radiocarbon dates 
from the same dataset. The SPD was based on averaged 
radiocarbon dates per archaeological component. The KDE 
method smooths out random sampling error and calibration 
interference present in the SPD distribution. I calculated 
the SPD and KDE by calibration using the IntCal20 
radiocarbon calibration curve with Oxcal software program 
(Bronk Ramsey, 2017; Reimer et al., 2020).

Mobility was primarily inferred from the presence and 
absence of specific site and feature types. Most site types 
are shared by both Denali and Northern Archaic cultural 
traditions, but the latter (Ackerman, 2004; Wilson and 
Rasic, 2008) additionally contains caribou drivelines and 
associated corrals (tended facilities). One of these corrals 
was associated with aggregate residential base camps used 
for communal caribou hunting (Wilson and Rasi, 2008). 
Cache pits that were used to store seasonally abundant 
resources occur only during the Northern Archaic and 
succeeding Dene traditions (Potter, 2017, Potter et al., 
2007). Broad economic and technological patterns were 
summarized from published syntheses (Potter, 2008a – c), 
consistent with later research (Doering, 2021).

We estimated additional social variables based on the 
conditioning and constraints of the differences in habitat 
use, technology, economy, mobility, and demography. We 
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estimated territory sizes and co-residing group sizes for 
both RMS from ethnographic data for subarctic and other 
hunter-gatherers (Binford, 2001; Hamilton et al., 2018). 
Because of the similarity of environments of the MH 
RMS and recent Dene, these ethnographic data become 
more relevant. Exchange systems and social interactions 
were inferred from the previously established constraints 
and from economic and technological differences with 
neighbouring cultural groups for each adaptive system. 
From all of these data and social variable estimates, we 
inferred overall foraging strategies.

RESULTS

Model Development

Paleoclimate and Paleoenvironments: Paleoenviron-
mental patterns in interior Alaska are generally established 
through palynological and other analyses of lake cores 
(Bartlein et al., 1991; Hu et al., 2006; Wooller et al., 2012; 
Bigelow, 2013; Kaufman et al., 2016; Clarke et al., 2024) 
and more recently through terrestrial sediments (Kielhofer 
et al., 2023) and fauna (Lanoë et al., 2020). While details 
remain debated, the general trends are well-established. 
During the LP/EH RMS, climate change effects appear to 
be stronger and more abrupt than during the MH RMS. This 
includes the global temperature oscillations denoted as the 
Bølling-Allerød Interstadial, Younger Dryas, and Holocene 
Thermal Maximum (regionally expressed at ~11,000 cal 
BP or later) (Kaufman et al., 2004; Kaufman et al., 2016; 
Wooller et al., 2018). Pollen records indicate widespread 
shrub tundra dominated by Betula (birch) with substantial 
sedge (Cyperaceae) and willow (Salix sp.), through the 
13,000 – 11,000 cal BP period (Bigelow and Powers, 2001). 
Between 11,000 and 9000 cal BP, Populus (poplar and 
aspen) and Picea (white spruce) expanded as gallery forests 
along broad river valleys (Bigelow and Powers, 2001; Hu 
et al., 1996). Early Holocene vegetation (9000 – 6000 cal 
BP) was dominated by mixed coniferous-broadleaf gallery 
forests (Edwards et al., 1991). After 6000 cal BP, black 
spruce increased, and the modern boreal forest continued to 
the present without major compositional changes (Lynch et 
al., 2002). Grasses and sedges became rare (< 2% of pollen 
sum for this later period). The widespread development of 
waterlogged soils (paludification) accompanied this shift 
from gallery forests to black-spruce-dominated boreal 
forests of the Middle – Late Holocene (Hu et al., 1996; 
Mann et al., 2002; Jones and Yu 2010).

These records permit an evaluation of landscape 
evolution and patch sizes and structures (Table 1). During 
the LP/EH RMS, climate change effects appear to be 
stronger and more abrupt. High-ranked ungulates were 
common; they used the sedge meadows and grassy 
understories of the emerging gallery forests. Guthrie (2006) 
documented substantial quantities of bison between 13,500 
and 11,000 cal BP, persisting to later than 9000 cal BP, 

while Stephenson et al. (2001) identified Holocene bison 
persisting in interior Alaska. Late Pleistocene and Holocene 
bison in interior Alaska appear to have been concentrated 
in interior bottomlands and lowlands, consistent with 
expectations of the ecological literature (Stephenson et al., 
2001). Wapiti showed a great increase around 13,500, at 
the onset of the LP/EH RMS (Guthrie, 2006), and Potter 
(2005) identified wapiti presence in archaeological and 
paleontological contexts in eastern Beringia from 13,300 
until approximately 3000 cal BP. Zooarchaeological 
analyses indicate the predominance of bison and wapiti 
in LP/EH RMS sites along with a near absence in MH 
RMS sites (Potter, 2007; 2008a – c). In sum, high-ranked 
resources (particularly bison and wapiti) were relatively 
more abundant and diverse in the earlier period.

Resource patches for bison and wapiti were larger and 
more relatively homogeneous in the early period (Guthrie, 
2001; 2013), with both species commonly found together 
in early archaeological sites such as Broken Mammoth 
(Yesner, 1996) and Gerstle River (Potter, 2005). Over 
75% of the archaeological bison and wapiti were found in 
lowland sites, near large, braided rivers, and few were found 
in upland or montane settings (Potter, 2008a). Collectively, 
these data suggest more open landscapes with high 
visibility, aiding human exploitation of large gregarious 
herbivores such as bison and wapiti, which dominated the 
earlier period faunal assemblages.

In contrast, during the MH RMS, climate change was 
less pronounced and more gradual, with few fundamental 
vegetation shifts (Table 1). As muskeg bogs dominated 
by black spruce and sphagnum increased at the expense 
of sedge meadows, bison and wapiti habitat would have 
been reduced, evident in the relative rapid decline of bison 
and wapiti in zooarchaeological assemblages (Potter, 
2008a – c). Resource patches were predicted to be smaller, 
more heterogeneous, and spaced farther apart as relatively 
unproductive wetlands expanded. Resource patches used by 
recent Dene hunter-gatherers were principally structured 
by seasonally abundant resources, particularly salmon 
accumulations in rivers and caribou aggregations in 
migration corridors in the spring and fall (see summaries 
in Helm, 1981). These differences in resource patch size 
and structure required more specialized approaches to 
exploit them. Landscapes became more heavily forested 
(with closed canopies) and increasingly paludified, leading 
to more difficult hunting conditions, particularly in lowland 
regions. Resource abundance and diversity were greatly 
reduced with the loss of bison and wapiti, two high-ranked 
resources most commonly hunted in the earlier period 
(Potter, 2008a – c).

These patterns suggest that we should expect relatively 
lower nutritional stress in the early period and higher 
resource stress in the later period. Independent faunal 
evidence supports this hypothesis, as faunal analysis at 
Gerstle River has shown that medium- and low-marrow-
yield bones were not processed (Potter, 2007), in contrast 
to the widespread occurrence of bone grease rendering 
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TABLE 1. Environmental summary.

Environmental variable	 LP/EH RMS	 MH RMS

Climate change	 Very strong	 Moderate–low
Tempo of climate change	 Abrupt, oscillations	 Gradual
Resource abundance	 Variable (high)	 More variable (low)
Resource diversity	 High (more high-ranked)	 Low (less high-ranked)
Patch structure	 Larger, homogeneous patches	 Smaller, heterogeneous, seasonally structured patches
Terrain / visibility	 Open, high visibility	 Closed, low visibility
Resource stress	 Lower	 Higher

TABLE 2. Demographic summary.

Demographic variable	 LP/EH RMS	 MH RMS

Population (component density)	 Low (expanding)	 Higher (stable)
	 13.9 components/1000 years	 24.8 components/1000 years
Carrying capacity (storage, seasonal exploitation)	 Low	 Low–moderate
Population pressure	 Lower	 Higher
Habitat use	 Lowland areas (62%)	 Lowland areas (39%)
	 with some upland use (38%)	 with much more upland use (61%)

in the Northern Archaic and the later ethnographically 
attested Dene record in the region (Yesner, 1989; papers in 
Helm, 1981).

Demography and Habitat Use: Demographic shifts 
and changes in habitat use may be expected in light of 
these different environmental conditions for each adaptive 
system (Table 2). Figure 2 illustrates SPD and KDE for the 
project area. Broad paleodemographic trends include an 
initial increase from ~ 14,000 cal BP through the Bølling-
Allerød, a decrease at the onset of the Younger Dryas 
chronozone (~ 12,800 cal BP), an increase during the later 
stages of the Younger Dryas (after 12,000 cal BP), peaking 
during the initial Holocene (~ 11,500 cal BP), followed by 
relatively stable populations until about 6000 cal BP. The 
Northern Archaic tradition (and MH RMS) distributions 
indicate higher population levels, with increases at about 
5000 cal BP and after 3000 cal BP. Broadly, LP/EH RMS 
data indicate lower overall populations than the MH RMS. 
Doering (2021) analyzed the SPD (but not KDE) of sites 
in the region, revealing a dip in population at the onset of 
the Younger Dryas (though not statistically significant) 
and an increase during the later Younger Dryas that was 
significant, similar to these results and those of Potter 
(2008a).

For the early period, populations appear to fluctuate 
and are more punctuated, with decreases at the onset of 
the Younger Dryas (~ 12,800 cal BP) and again at 9000 
cal BP, perhaps associated with the expansion of white 
spruce forests. This suggests high residential mobility, and 
perhaps recurrent abandonment of the region more broadly. 
Expansion and diversification of the Denali complex after 
10,000 cal BP is evident in Pacific drainages (Copper River, 
Susitna River), Southcentral and Southwest Alaska, and 
the Aleutian Islands (Ackerman, 1996; Wygal and Goebel, 
2012; Coutouly, 2015). Population peaks are evident at about 
13,000 cal BP, concurrent with the early manifestation of 
the Chindadn complex. Later Chindadn points are found 
with the next population peak, at approximately 11,000 

cal BP, suggesting overall continuity. In contrast, the MH 
RMS populations were generally higher than the preceding 
adaptive system, populations appear more stable, and there 
is no evidence of Northern Archaic expansions after they 
were established (Esdale, 2008).

Carrying capacity is difficult to estimate given the 
lack of specific knowledge of these ancient societies, 
however storage often acts to minimize the risk of seasonal 
shortages and increased population densities (Binford, 
2001). MH RMS has evidence of increased food storage. 
Thus, an increase in local populations during the MH 
RMS could be connected to the appearance of cache pits. 
In this case, in response to shifts in resource diversity 
and seasonal abundance, the new MH RMS land-use 
strategy led to increased carrying capacity and relatively 
larger populations, even during a period of increased 
nutritional stress. These populations apparently adapted 
not to generalized hunting success (a strategy expected 
in the earlier period with homogeneous and large patches 
associated with gregarious high-ranked herbivores) but to 
increasingly localized ecologies with smaller, seasonally 
structured patches dominated by caribou and fish.

Habitat use is operationalized based on the broadest 
levels of ecological and physiographic divisions in 
interior Alaska (Table 2). Elevation broadly segregates the 
modern boreal forest in lowlands and bottomlands that are 
associated with broad, generally east-west trending river 
systems from upland and montane regions associated with 
alpine tundra (Wahrhaftig, 1965; Gallant et al., 1995). For 
brevity, these are distinguished as lowland and upland (or 
highland) areas, respectively. Zooarchaeological data on 
taxonomic abundance show distinctly patterned presence/
absence of generally upland fauna (about 70% ubiquity of 
caribou, sheep) and lowland fauna (83% – 85% ubiquity of 
bison, wapiti, moose, fish, birds) (Potter, 2008a – c).

LP/EH RMS sites predominantly (62%) occur in 
lowland settings (interior bottomland and forested 
lowland and upland ecoregions), while 38% of sites occur 
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at higher elevations (Alaska Range and interior highlands 
ecoregions). In contrast, MH RMS sites predominantly 
occur in upland settings (61%) and less (39%) in lowlands 
(Potter, 2008b). Average site elevations are significantly 
different: 424 m asl vs. 522 m asl (t-test for independent 
samples, t = −2.42, df = 25, p = 0.017) (Potter, 2008a). 
While not a direct measure of increased logistical mobility, 
riverbank and lakeshore locations are more commonly used 
in the MH RMS (10%) than in the earlier LP/EH RMS (3%), 
while positive landform locations are reduced from 97% in 
the LP/EH RMS to 90% in the MH RMS (Potter, 2008b).

Mobility: Aspects of mobility can be inferred (Table 3) 
from presence and absence of specific site types (Binford, 
1979, 1980; Kelly, 1992). Many site types are shared by both 
cultural traditions, including short-term logistical hunting 
camps, residential base camps, and lithic workshops. The 
MH RMS contains new site types such as tended facilities 
(caribou drivelines and associated corrals), cache pits to 
store seasonally abundant resources, and aggregate base 
camps, probably used in the context of communal caribou 
hunting (Potter et al., 2007; Wilson and Rasic, 2008).

Given the presence of storage facilities and communal 
hunting stations for exploitation of seasonally overabundant 
resources in the latter period, residential mobility should 
be relatively lower. Some logistical mobility was present 
in both periods, but logistical mobility should increase as 
groups focus on extracting the maximum amount from 
smaller resource patches in the later MH RMS period. 
Thus, the later period tended toward stationary facilities 
and associated aggregate base camps, and food caches 
indicate increased focus on specific resources (caribou, 
salmon), further implying more planning depth relating to 
seasonal resource exploitation. Longer term (territorial) 
mobility (Kelly, 1992), the LP/EH RMS should be higher 
than the MH RMS. With respect to permanent migration 
as a mobility strategy, this may be more feasible within 
the overall LP/EH RMS, while being unlikely for the MH 
RMS. These predictions are in line with demographic 
estimates and cultural distinctions and are connected to 
different economic bases as discussed below.

Characterization of the overall mobility strategies 

of these two systems, which were probably internally 
variable and flexible, is difficult to estimate. However, 
as a first approximation, the earlier LP/EH RMS appear 
more like high-tech foragers (originally defined as a set 
of technological responses) due to large territories and 
low population density associated with early Paleo-Indian 
groups (Kelly and Todd, 1988; Bamforth, 2002). However, 
in this case, the lightweight microblade-dominated 
industries were apparently preferred over bifacial cores 
(West, 1996). The LP/EH RMS also have some traits 
associated with travellers, practising a generalized 
subsistence strategy focused on large high-ranked prey 
and high residential mobility (Bettinger and Baumhoff, 
1982). The traveller strategy also facilitated movement 
or migration into uncolonized areas by mapping onto the 
large-game behaviours, particularly bison and wapiti.

In contrast, MH RMS mobility strategies are more 
similar to modern Dene boreal forest hunter-gatherers, 
characterized as collectors (Binford, 1980) though with 
forager-like tendencies, with respect to high residential 
mobility (but lower than LP/EH RMS mobility). The MH 
RMS would be generally inconsistent with processor 
characters, which include far less mobility and use a wider 
diversity of resources, particularly plant foods (Kelly, 1992). 
In fact, Northern Archaic groups tend to have a narrower 
diet breadth than earlier Beringian groups because of the 
local extirpation of high-ranked taxa and the increasing 
focus on caribou and salmon.

Turning to ethnographic data on modern boreal forest 
hunter-gatherers (Binford, 2001), some estimates can be 
examined with respect to prehistoric mobility in several 
areas. Binford (2001) calculated the average number of 
residential moves and total distance of moves (per year). 
Specific patterns are apparent, primarily based on his 
SUBSP1 variable, defined as the food category supplying 
the majority of calories. For the western subarctic boreal 
forest hunter-gatherers considered here (n = 8), four were 
identified as primarily hunters (Dinjii Zhuu, Koyukon, 
Dän k’í, Tłı̨chǫ) or fishers (Dena’ina, Nabesna, Deg Xit a̓n, 
Doogh Hit’an), though they are overall relatively similar 
(63% hunting, 34% fishing, 3% gathering for the first group, 

TABLE 3. Mobility summary.

Mobility variable	 LP/EH RMS	 MH RMS

Site types	 Residential base camps	 Residential base camps
	 Logistical hunting camps	 Logistical hunting camps
	 Transitory camps	 Transitory camps
	 Quarries/workshops	 Quarries/workshops
		  Tended facilities (drivelines)
		  Food caches
		  Aggregate base camps
Storage	 Low / none	 High
Residential mobility	 Very high	 Moderately high
	 > 16 moves/year	 ~ 16 moves/year
	 > 400 km total/year	 ~ 400 km total/year
Logistical mobility	 Moderate	 Very high
Long-term (territorial) mobility	 Higher	 Lower
Permanent migration	 Likely/common	 Unlikely/rare
Mobility strategy	 High-tech forager/traveller	 Collector
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TABLE 4. Subsistence economy summary.

Economic variable	 LP/EH RMS	 MH RMS

Resource categories	 > 63% hunting	 ~ 63% hunting
	 < 33% fishing	 ~ 34% fishing
	 ~ 3% gathering	 ~ 3% gathering
Diet breadth	 Variable (wider)	 Variable (narrower)
Diet evenness	 Even distribution	 Uneven distribution (caribou, salmon dominate)
Hunting strategies	 Encounter	 Intercept/pursuit
	 Disadvantage	 Disadvantage
	 Intercept	 Mass-kill (drivelines)
		  Encounter
Land-use strategy	 Generalized, opportunistic, extensive use	 Specialized, intensive local use
Adaptive strategy	 Flexibility, adaptability	 Mapping onto local resources

and 43% hunting, 55% fishing, and 3% gathering for the 
second group) (Binford, 2001). The hunter group averaged 
16 ± 3 residential moves per year, with a total distance of 
425 ± 50 km, compared with the fisher group that averaged 
5 ± 6 residential moves per year, with a total distance of 
105 ± 146 km (Binford, 2001). Given that we have no 
evidence of fish camps or intensive salmon exploitation in 
the Northern Archaic, it is reasonable to posit that the MH 
RMS was similar to the hunter group, with approximately 
16 residential moves and total distance of about 400 
km. The LP/EH RMS would be expected to have higher 
residential mobility and more extensive (less seasonal) 
land-use practices focused on bison and wapiti. This, in 
turn, implies plausible values for the number of residential 
moves to be substantially higher than 16 per year and total 
distances of greater than 400 km.

Obsidian sourcing data are consistent with these 
expectations of high mobility. There are regular occurrences 
of Wiki Peak obsidian (the nearest known source) at 
locations over 400 km away in multiple Tanana Valley 
sites (Reuther et al., 2011; Coutouly, 2017), and evidence of 
Hoodoo Mountain obsidian (about 600 km away) at Upward 
Sun River, as well as evidence of embedded procurement 
(Little, 2013; Potter, 2005; Potter et al., 2018).

Mean residence time for hunter-gatherers analyzed 
by Hamilton et al. (2018) was 7.9 days, with a 95% and 
the confidence interval of 3.6 – 17.7 days. Binford’s (2001) 
model for interior Alaskan hunter-gatherers implies an 
MH RMS mean residence time of 23 days, most similar 
to Aka, Efe, and Kua Peoples (African), and considerably 
longer than the Nunamiut (6.6 days) hunter-gatherers in 
the Hamilton et al. (2018) study. Given the site and feature 
types present in the MH RMS, this was probably unevenly 
divided by season and local resource patch, including 
winter versus summer camps and transitory camps. LP/EH 
RMS values of perhaps 20 – 24 moves/year imply a mean 
residence time of 15 – 18 days, which may have been more 
evenly dispersed through the seasons given reliance on 
resources that were available year-round.

Subsistence Economy: The interior Alaskan 
zooarchaeological record provides direct evidence of 
exploited taxa. Faunal syntheses show that most mammal, 
bird, and fish resources available in the present (and 
regularly exploited based on the ethnographic record) were 

available throughout the periods considered here (Potter, 
2008a – c). However, different foci are evident for the two 
RMS, yielding different predictions with respect to risk 
(Bousman, 2005). The primary changes in available taxa 
are reductions: the extinctions of mammoth and horse at 
about 12,000 cal BP (Krasinski and Haynes, 2010) and 
the local extirpation of bison and wapiti from about 3000 
cal BP to 1000 cal BP (Holmes, 2001; Stephenson et al., 
2001; Farnell et al., 2004; Potter, 2005; Potter et al., 2018). 
The principal subsistence economic shifts occurred at 
about 6000 cal BP, at which time bison and wapiti almost 
completely disappeared, and caribou became the dominant 
large-mammal prey (Potter, 2008a).

The resource base, patch size and structure, and mobility 
indicators discussed above allow for predictions about 
broader economic strategies (Table 4). Diet breadth and 
evenness should vary given paleoenvironmental conditions. 
For the LP/EH RMS, there should be wider diet breadth 
and even resource distributions. In the MH RMS, there 
should be narrower diet breadth and more uneven resource 
distributions, reflecting increased focus on seasonally 
abundant prey. The large-mammal record supports this 
prediction. The MH RMS faunal record indicates a less 
diverse and more uneven large-mammal resource base than 
the LP/EH RMS record (Shannon Entropy H(nat) of 0.758 
versus 1.583, Simpson Dominance SD of 54.1% versus 
21.1%, and Diversity (1D) of 2.1 versus 4.9 for the MH and 
LP/EH RMS respectively). With fewer high-ranked large/
very large mammals in the MH RMS, we should expect 
more reliance on lower-ranked buffer foods (e.g., small 
mammals, fish). Faunal data supports this prediction, as 
does the increased ubiquity of hare, beaver, and fish from 
10% – 16% to 23% – 27% (data from 19 LP/EH and 26 MH 
faunal assemblages; Potter, 2008a). More broadly, only 
32% of LP/EH sites with fauna contain small mammals, 
compared with 50% of MH sites.

Hunting strategies should vary in predictable ways as 
well. The LP/EH RMS predicts generalized encounter, 
opportunistic, and perhaps disadvantage techniques in 
lakes, especially for larger, more dangerous prey (bison, 
wapiti, moose) in primarily lowland environments. The 
MH RMS predicts a shift from encounter to more intercept 
or pursuit and mass-kill practices as a result of different 
land-use strategies (incorporating more upland hunting of 
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caribou) and increased planning depth (derived in part from 
more seasonally structured resource patches). Overall, early 
period land-use strategies could be modelled as generalized 
and opportunistic, focused on extensive use of the best 
(highest-ranked) resources. This can only sustain very 
small, highly mobile populations (Kelly and Todd, 1988). 
For the later period, land use was more specialized, focused 
on intensive use of more restricted local patches requiring 
more specific local knowledge that was less transferable to 
new areas.

These zooarchaeological patterns and expected 
economic strategies can help elucidate broader conditioning 
factors on the larger-scale expansion of these populations 
(Table 4). For the LP/EH RMS, these factors include 
f lexibility and adaptability, which readily facilitate 
expansion into new regions, particularly uncolonized areas, 
through generalized foraging strategies focused on high-
ranked prey within larger megapatches. For the MH RMS, 
these involved mapping onto more localized resources, 
reflecting the importance of local landscape knowledge, and 
(perhaps) population pressure that the earlier groups did not 
face given the reduction in high-ranked prey abundance and 
diversity. This MH strategy focusing on local mapping-on 
strategies would act to constrain expansions of populations 
into areas with different ecological characteristics that were 
increasingly inhabited by different cultures with different 
economic subsistence bases.

Technology: Overall, the technologies of the Denali and 
Northern Archaic cultures are relatively similar: both rely 
on chipped-stone industries with many overlapping artifact 
classes, including microblade technology, bifacial projectile 
points, various unifacial implements, and burins (Esdale, 
2008; Potter, 2008a). The transition between later Denali (~ 
7000 cal BP) and early Northern Archaic (~ 6000 cal BP) is 
debated (Dumond, 1969; Workman, 1978; Dumond, 1987; 
Clark, 1994; Holmes, 2008). No major new technologies or 
industries were introduced during the Denali—Northern 
Archaic transition (Esdale, 2008), except notched cobbles, 
argued to represent net sinkers and more intensive fishing 
(Anderson, 1988; but see also Esdale, 2008).

These types of mobility and land-use patterns discussed 
above should affect technological organization (Table 5). 
In the LP/EH RMS, toolkits should be more generalized, 
with fewer configurations, as populations focused on a 
traveller strategy, employing frequent residential mobility, 
a generalized strategy of large-game predation (primarily 
bison and wapiti), and use of small game, birds, and fish. 

There should be fewer extraction implement types (e.g., 
projectile points). Toolstone procurement should be 
largely embedded (and planning depth should be shorter), 
acquired through their overall subsistence annual rounds 
with limited need for exchange with other groups. Tool 
production should be consistent with these strategies, and 
unfinished items should be transported because of the 
shorter planning depth.

In contrast, later-period toolkits should be more 
specialized, with more configurations, particularly relating 
to systematic seasonal-exploitation strategies (e.g., fishing 
vs. caribou hunting). The MH RMS predicts increased 
numbers of more specialized sites with activity areas 
composed of fewer tool types (e.g., hide processing) or 
specific hunting toolkits (sheep hunting in upland settings 
vs. bison hunting in lowland settings). There should be 
a greater variety of extraction implements (e.g., more 
projectile point types). Toolstone procurement should be 
more varied, including direct access and long-distance 
exchange, as territories become more circumscribed. Tool 
production should be different—more gearing-up sessions 
and transport of finished tools and less ad hoc production as 
planning depth increases (Bousman, 1993).

It is difficult to fully test these expectations at present, 
but generally there is less variability in Denali bifacial 
projectile points and more variation in Northern Archaic 
bifacial projectile points (Esdale, 2008). Analyses at Delta 
River Overlook (DRO), with seven Denali and six Northern 
Archaic components respectively, broadly support these 
models (details from Potter et al., 2018). Denali material-
type richness is high and distributions are even, with many 
materials shared among components, suggesting shared, 
embedded procurement strategies. Overall, tool types and 
proportions were similar, including redundant hearth-
centred activity areas surrounded by smaller activity areas. 
Denali site types at DRO were restricted to hunting camps 
and hunting stations (Potter et al., 2018).

In contrast, Northern Archaic material-type richness 
is low and uneven, and materials are not shared among 
components, suggesting different and perhaps more direct 
procurement strategies for each component. Northern 
Archaic behaviours vary more widely, with no clear modes 
evident among the components, with distinct (and smaller) 
toolkits left at specific components, reflecting specialized and 
perhaps seasonal land use. Obsidian in Denali components 
was almost all derived from the nearest source (Wiki 
Peak), which is consistent with embedded procurement 

TABLE 5. Technology summary.

Technology variable	 LP/EH RMS	 MH RMS

Toolkits	 Generalized	 More specialized
	 Curated and expedient	 Curated and expedient
	 Fewer configurations	 More configurations
	 Fewer point types	 Many point types
Toolstone procurement	 Embedded, direct	 Direct, embedded, long-distance exchange
Production time	 Transport unfinished	 Transport finished
Planning depth	 Lower	 Higher
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and generalized foraging strategies.  Northern Archaic 
components utilized more sources, including more distant 
ones such as Batza Tena and Ringling, but had relatively 
lower frequencies of obsidian per component, suggesting 
more long-distance trade. Northern Archaic site types 
at DRO reflected a wider range of behaviours, including 
hunting camps, transient flaking stations, a lithic cache, and 
perhaps a residential base camp (Potter et al., 2018).

Social Organization: Given the patterning detailed 
above, social organization properties for the two systems 
can be hypothesized, focusing on exchange, territory 
size, group size, reciprocity, and foraging goals (Table 6). 
Different configurations of these elements can lead to 
different responses to risk (Bousman, 2005).

Given mobility, economy, and technological constraints, 
exchange needs and the systems developed to meet these 
needs should be different. For the LP/EH RMS, exchange 
needs should be relatively lower, and the geographic extent 
of exchange was probably local (neighbouring groups). 
Local was likely larger in geographic extent than in the 
later period, given the overall higher residential mobility 
and lower absolute population size (at the band level, 
considering the absence of macroband aggregation). Social 
interaction should be limited to groups that had similar 
cultures. Given the high mobility, most of their immediate 
needs were probably met with embedded procurement, so 
exchange was probably limited to information and perhaps 
marriage partners (Anderson, 1995; Anderson and Gillam, 
2001; Meltzer, 2021). The archaeological record is consistent 
with these predictions. Contemporaneous cultures adjacent 
to Denali tradition cultures (Fig. 1) include Ocean Bay I 
(after 7500 cal BP) and Anangula tradition (after 9000 cal 
BP) in the Aleutian Islands, both derived from the earlier 
Denali tradition (Dumond, 2001; Coutouly, 2015).

For the MH RMS, exchange systems and needs should be 
different because residential mobility was reduced. Social 
interaction during the later period should be more complex, 

as these groups were trading with people focused on 
different local resources. These groups include Kachemak, 
ASTt, Norton, and Ipiutak in coastal northern and western 
Alaska (Fig. 1). The social boundary between the Northern 
Archaic and these coastal groups persists for millennia. 
There was thus more potential for the development of 
stable systems of exchange of resources beyond toolstone, 
such as non-local food and other resources (e.g., caribou 
hides, antlers, seal oil, and ivory). Increased longer 
distance exchange, incorporating higher-quality toolstone 
(and perhaps other resources) should be present. In sum, 
exchange-system dynamics, extent, complexity, and 
number of traded items change from the early to the later 
period, in ways that can help further model ancient social 
dynamics. These predictions have yet to be tested.

Co-residing group sizes should be different for both 
periods. For the LP/EH RMS, there were probably more 
limited differences in group size relating to foraging success 
given their overall land-use strategies and the lack of both 
storage and macroband aggregations. Overall, co-residing 
group sizes should be very low, probably varying between 
local bands and nuclear families. For the later MH RMS, 
different group-formation principles operated. During 
periods or seasons when groups maximized local resources, 
group sizes could be high, with macroband aggregation 
to exploit caribou-using tended facilities. During other 
periods, group size could be variable but would probably 
be higher than during the earlier period. The potential for 
more complex social interactions (e.g., potlatching, raiding) 
would be greater for the later period given the greater 
fluctuations between low and high co-residing group sizes.

Quantifying co-residing group sizes is difficult, but a 
recent study indicates relatively narrow ranges of these 
values among widely different environments (Hamilton et 
al., 2018). According to this study, the number of forager-
camp occupants averaged 19.2 ± 1.6 (ranging from 15 
to 25). Binford (2001) summarized multiple group-size 

TABLE 6. Social organization summary.

Social variable	 LP/EH RMS	 MH RMS

Exchange: geographic extent	 Local	 Local and long distance
Exchange: needs	 Marriage partners	 Marriage partners
	 Information	 Information
		  Toolstone
		  Non-local resources
Social interaction	 Local bands	 Local bands
		  Macrobands
	 Similar groups (Anangula, Ocean Bay I)	 Different groups (ASTt, Norton, Kachemak)
Band territory size	 Very large (> 2,000 km2)	 Smaller (~ 2,000 km2)
	 (unrestricted, unbounded)	 (restricted, bounded)
	 < 0.035 persons/km2	 ~ 0.035 persons/km2

Co-residing group size and territory (aggregated)	 Low (local band)	 High (macroband)
	 ~ 20 – 30 individuals	 ~ 60 – 100 individuals
	 ~ 714 km2 territory 	 ~ 541 – 775 km2 territory
Co-residing group size and territory (dispersed)	 Very low	 Variable (low)
	 ~ 10 – 20 individuals	 ~ 20 individuals
	 ~ 425 km2 territory	 ~ 155 km2 territory
Food sharing	 Intragroup	 Intragroup
		  Intergroup
Foraging strategy	 Resource maximization	 Risk minimization
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variables for subarctic hunter-gatherers. Group 1 reflects 
population at the most dispersed (or local bands) whereas 
Group 2 reflects population at more aggregated situations 
(roughly equivalent to regional bands). For hunting groups, 
Group 1 averages 21 ± 8 persons and Group 2 averages 59 
± 16 persons. For three of the four predominantly hunting 
groups, a third category, Group 3, denotes periodic multi-
group encampments, and averages 119 ± 90 persons 
(ranging from 105 to 210 individuals). These estimates 
are probably useful for a first approximation of MH RMS 
group sizes. In comparison, LP/EH RMS co-residing 
group sizes should be limited to about 20 individuals. 
Upward Sun River, an early residential site, has a number 
of evenly spaced hearth areas and possibly three residential 
features, consistent with an estimated occupation of about 
20 individuals (Potter et al., 2014; Choy et al., 2016). In 
contrast, Gerstle River C3, a logistical hunting camp, has a 
site-occupant estimate of 8 – 12 individuals (Potter, 2005).

Band territory size should be quite different for 
each RMS. Given the environmental and social factors 
considered above, LP/EH RMS territories should be 
larger than the later MH RMS. Annual territories should 
be relatively unrestricted by limited resource patches and 
unbounded by other neighbouring groups. Territory edges 
should be connected with other similar social groups 
who shared material culture, and should be permeable 
(through intermarriage, etc.), similar to early Paleo-Indian 
expectations (see Meltzer, 2021).

The relatively more intensive habitat-use focus of the 
later MH RMS suggests smaller band territories that were 
restricted or bounded by the edges of natural resource 
concentrations in a more marginal environment, as well 
as bounded by adjacent cultures that were very different, 
as they also adapted to different local conditions and 
environments. Because of the smaller territories and the 
different economies, more complex social interaction 
with neighbouring groups was possible. The presence of 
communal hunting and aggregate base camps also suggests 
more internally complex social interactions. Estimates of 
western subarctic boreal hunter-gatherer territory size, 
population, and density vary by percent fishing (SUBSP1) 
(Binford, 2001). Territories (of multiple bands speaking the 
same language and broadly sharing material culture) are for 
2029 ± 563 km2 for hunters and 510 ± 356 km2 for fishers. 
Fishers have about twice the densities as hunters in adjacent 
areas of the boreal forest (Binford, 2001: Table 5.01). Keeley 
(1988: Table 1) summarizes population densities for interior 
Dene hunter-gatherers: averaging 0.035 persons/km2 and 
0.129 persons/km2 for hunters and fishers respectively.

Given the similarities of the MH RMS to recent Dene 
hunters, estimates for Northern Archaic multi-band groups 
connected by kinship and language may be greater than 
1000 individuals inhabiting a multi-annual territory of  
about 2000 km2, and a density of  about 0.035 persons/
km2. While absolute territory size and population density of 
LP/EH RMS populations are difficult to estimate, relative 
to the later MH system the populations should be smaller, 

multi-annual territory should be larger, and population 
density should be lower, less than 0.035 persons/km2. 
Assuming a relatively stable multi-annual territory of 2000 
km2 and co-residing group size estimates, these estimates 
suggest a population of 70 Denali tradition hunter-gatherers, 
comprising 4 – 5 local bands (most dispersed) and between 
two and three regional bands compared with 258 Northern 
Archaic tradition hunter-gatherers, comprising almost 13 
local bands (most dispersed) and roughly 3 – 4 macrobands 
(most aggregated) inhabiting the same area. Using these 
numbers, the LP/EH RMS local and regional-band territory 
sizes are estimated at 425 km2 and 714 km2 respectively, 
and MH RMS local and regional-band territory sizes 
are estimated at 155 km2 and from about 541 to 775 km2, 
respectively.

Reciprocity in the context of resource sharing may be 
different between these RMSs. For the LP/EH RMS, food 
sharing should occur almost exclusively within the local 
group or band. This could take the form of related families 
sharing locally captured resources to buffer temporary 
shortfalls (see Lee and Daly, 1999). For the later MH 
RMS, this local food sharing could be coupled with more 
intergroup food sharing, particularly as overall resource 
stress was greater and neighbouring cultures captured 
different locally available resources. In addition, the 
presence of caribou drivelines and associated aggregate 
base camps indicates communal hunting and food sharing 
above the level of local bands.

Given the patterns described above, overall foraging 
strategies are different. The LP/EH RMS appears geared 
for resource maximization. In an environment with 
generally high resource abundance and diversity and spatial 
homogeneity of patches, groups should work to maximize 
overall net return (Kelly, 2013). This would be best achieved 
by an extensive land-use strategy focused on the highest-
ranked prey, and a generalized technology through multiple 
seasons using high residential and logistical mobility. For 
the later MH RMS, simple resource maximization would 
not work, as resource patches become restricted, seasonal 
differences increase, and overall abundance of high-ranked 
prey declines. These hunter-gatherers should shift to a risk-
minimization goal, where success lies in buffering the 
most unpredictable time of the year and organizing the rest 
of the seasonal round relative to that. In subarctic Alaska, 
the riskiest time was the spring when, in ethnographic 
times, Dene often depleted their winter storage of salmon 
and caribou before waterfowl and salmon were available. 
Managing this situation requires more specialization, 
local landscape knowledge, and extensive food storage. As 
storage is present, limited surpluses could be used to buffer 
risk both within bands and among related bands. MH RMS 
food sharing might be expected in broader contexts than in 
the earlier RMS.

These strategies also relate to how hunter-gatherer bands 
deal with stress at multiple levels. In the LP/EH RMS, as 
travellers practicing a generalized subsistence strategy 
focusing on large game could successfully move to new 
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areas if those taxa were present. This is more feasible in 
homogeneous environments with large patches supporting 
high-ranked, gregarious, grazing megafauna, and low 
human populations (see Kelly and Todd, 1988). Collectors, 
such as those within MH RMS, typically respond by 
mapping onto local resources, intensifying exploitation of 
seasonally abundant resources, resource scheduling, and 
increasing reliance on storage (Kelly, 2013). All of this 
implies increased planning depth in the later period.

Testing Responses to Risk

Given the development of these two models, we can 
explore the responses of the RMSs to periods of increased 
risk. Archaeologists have developed expectations for 
hunter-gatherer responses to periods of increased risk (e.g., 
Bamforth and Bleed, 1997; Bousman, 2005). Two parts of 
risk include the likelihood of the loss of a resource and the 
relative cost of that loss (see discussion in Bousman, 1993). 
Table 7 lists a series of choices hunter-gatherers can make to 
respond to risk (derived from Weissner, 1982; Butzer, 1988; 
Bousman, 1993). The two RMSs modelled above should 
lead to very different responses that can be evaluated with 
extant archaeological data.

In a generalized economic system focusing on multiple 
high-ranked resources in a homogeneous environment (LP/
EH RMS), the loss of any one resource can be buffered 
by a shift or expansion to other resources. In this early 
system, responses should include economic diversification, 
widening of diet breadth, and potential abandonment and 
expansion/migration into new areas. Resource pooling may 
be less successful, and lack of storage limits the potential 
for buffering temporary shortfalls.

In contrast, in the MH RMS (a more specialized 
economy), the loss of a key resource (e.g., caribou or 
salmon) increases the cost of that loss. Risk-minimizers 
such as the Northern Archaic (and the ethnographically 
known Dene hunter-gatherers) had more limited options 
to prevent the loss, as there were fewer available high-
ranked taxa. Since these traditions already practised 
intensive, local resource exploitation, a mapped-on 
strategy, more intensification of storage could be feasible. 
Resource pooling would be more likely, particularly more 
co-operative hunting and interband food sharing. Loss 
transfers, such as raiding, may have been practised. Finally, 

abandonment would probably have been a last resort, given 
surrounding social groups with different technological and 
economic systems.

With these basic expectations in mind, variation within 
these systems can be explored. What responses (if any) 
did populations make in the context of the deteriorating 
climate conditions known as the Younger Dryas interstadial 
(~12,800 – 11,600 cal BP), which occurred in the middle of 
this early adaptive system? While the regional effects of the 
Younger Dryas are ambiguous (Kokorowski, 2008; Meyer 
et al., 2010), it does reflect an abrupt shift to the colder 
and more arid conditions temporally situated between 
the Bølling-Allerød Interstadial (approximately 12,800 
cal BP) and the warmer and more mesic Early Holocene 
(with the Holocene Thermal Maximum dated regionally 
at approximately 11,000 cal BP; Kaufman et al., 2004). 
Ameliorating climatic conditions associated with the earlier 
Bølling-Allerød Interstadial is associated with the entry of 
humans into eastern Beringia (Goebel et al., 2008; Wooller 
et al., 2018), suggesting a reversal of these conditions 
may hypothetically reflect local adverse conditions and 
increased risk for local hunter-gatherers. In addition, there 
are almost no sites of any kind recorded for the first half 
(12,800 – 12,200 cal BP), suggesting that the Younger 
Dryas did have an adverse impact on Beringian population 
density. Previous research based on a handful of sites 
suggests that pre-Younger Dryas sites in lowlands were 
Nenana complex, Younger Dryas-aged Denali complex 
sites in the uplands were more variable, Nenana complex 
sites continued in the lowlands, and post-Younger Dryas 
sites reflect Denali complex materials in lowland sites (Graf 
and Bigelow, 2011). A more nuanced analysis by Doering 
(2020) focused on three coarse-grained variables (site size, 
elevation, and slope) showed no significant differences at 
the onset of the Younger Dryas or with the Pleistocene/
Holocene transition.

Archaeological data to evaluate adaptive responses are 
composed of 40 components directly dated to between 
approximately 14,000 and 9000 cal BP in the middle 
Tanana Valley, Alaska (Potter et al., 2013). Technological 
responses to the Younger Dryas should be minimal. There 
are little substantial differences in both technology and 
typology in this region during the Allerød Interstadial and 
Younger Dryas. Chindadn point types and microblades are 
found in the first two periods, at Bølling-Allerød sites such 

TABLE 7. Possible responses to risk.

Response to risk	 LP/EH RMS	 MH RMS

Prevention of loss	 Move to new local area	 Same (but more limited options)
	 Economic diversification
	 Change labour organization
	 More information exchange
	 Change mobility patterns
Resource pooling	 Food sharing (local groups)	 Co-operative hunting
		  Interband food sharing
Storage	 Limited/none	 Intensive
Transfer loss	 Limited/none	 Potlatches, raiding?
Abandonment	 Common	 Last resort, temporary
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FIG. 3. Habitat use by climate period within the LP/EH RMS and MH RMS based on Gallant et al. (1995) and archaeological data from Potter (2008a), Potter et 
al. (2013), and Doering (2021).

as Mead CZ4, Linda’s Point, and Healy Lake Village, and 
Younger Dryas-aged sites such as Broken Mammoth CZ3, 
Swan Point CZ3, and Mead CZ3 (Holmes, 1996; Holmes 
et al., 1996; Potter et al., 2013; Younie and Gillispie, 2016), 
though microblades appear to have been less commonly 
used (cf. Graf and Bigelow, 2011). Procurement of raw 
materials appears similar before and during the Younger 
Dryas given controls for location and site function; onsite 
and embedded procurement predominate at Mead CZ4 and 
CZ3, for instance, with nearly identical non-local obsidian 
patterns (Little, 2013). These data suggest that climate 
change did not cause local hunter-gatherers to significantly 
modify their technological system.

Habitat use is operationalized as site occurrence in broad 
ecoregions (Gallant et al., 1995). There is no statistical 
difference between Bølling-Allerød (n = 21), Younger Dryas 
(n = 19), or Early Holocene components (n = 29) (c2 test 
for independent samples: Bølling-Allerød versus Younger 
Dryas, p = 0.890, Younger Dryas versus Early Holocene, 
p = 0.191). All three periods show more intensive occupation 
of lowland areas compared with later MH RMS patterns 
(Fig. 3). By this measure, early interior Beringian hunter-
gatherers did not change their overall land-use patterns as a 
response to the Younger Dryas.

There should be expected differences in subsistence 
economy with respect to diversity and diet breadth. 
Taxonomic ubiquity through each period was compared, 
based on data in Potter, 2008a and Potter et al., 2013 (Fig. 4). 
There are several clear patterns in faunal exploitation in 
the context of the Younger Dryas and ameliorated periods 

before and after. All periods exhibit a similar distribution 
of higher-ranked large mammals. This is expected in the 
context of a resource-maximizing strategy. Bison is the 
most abundant taxon before, during, and after the Younger 
Dryas within the same sites (Easton et al., 2011; Potter et al., 
2013). A second clear pattern is the differential exploitation 
of fish. All four components with fish date to the latter half 
of the Younger Dryas. The recent study of all known fish 
remains in the Tanana Valley (Potter et al., 2023) showed 
an even greater reliance on fish during the Younger Dryas 
chronozone. Of the 10 components with fish between 14,000 
and 6000 years ago, all but one (90%) lie within the Younger 
Dryas.

The most important economic pattern is a dramatic 
increase in utilization of small game such as hare and 
ground squirrel in the Younger Dryas in both ecological 
zones. Using these coarse-grained data as proxies for diet 
breadth, there is evidence for an increase in diet breadth 
during the Younger Dryas, specifically incorporation of 
more small-mammal and fish taxa. This may represent 
an adaptive response to increased aridity and decreased 
temperature, resulting in loss of mesic habitat for waterfowl, 
which, while important in the Bølling-Allerød, are poorly 
represented in the Younger Dryas. Even when controlling 
for site function and season, this pattern is replicated at 
residential base camps at Broken Mammoth, Mead, and 
Upward Sun River.

Another pattern is an apparent narrowing of diet breadth 
during the Early Holocene, a reduction from 13 to 7 of the 
taxonomic groupings used here (Fig. 4). This corresponds 
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FIG. 4. Faunal ubiquity by climatic period in central Alaska. Top: large and very large mammals; bottom: small mammals, birds, and fish (n = 23 components) 
(data from Potter et al., 2013: see Table 5.7).

to the period of widespread (perhaps risk-averse) Denali 
complex present throughout the region and could reflect a 
response to more abundant high-ranked resources such as 
bison and wapiti in the earliest Holocene.

In sum, the most robust pattern is of widening diet 
breadth, basically incorporating more lower-ranked foods 
along with continued generalized hunting of high-ranked 
prey. These patterns indicate that local land-use patterns 
are embedded in local ecology, and the components that 
share a similar patch (interior bottomlands) yield very 
different signatures in terms of suites of animals taken 

and processed. Variation among these assemblages 
appears largely structured by site function, social groups 
represented at the site and their associated foraging 
activities, distance from large-game kill and processing 
sites, and seasonality (see discussion in Potter et al., 2013).

One additional expectation for this early LP/EH RMS 
is expansion into new (or uncolonized) areas using a 
generalized adaptive system. Summed radiocarbon 
probability distributions for central Alaska and other 
adjacent regions are illustrated in Figure 5. At the onset of 
the Younger Dryas, there were locally lower populations in 
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FIG. 5. Summed probability distributions (SPD, gray) and kernel density models (KDE, blue) for sites > 10,000 cal yr BP from central Alaska and adjacent 
regions (data from Potter, 2008a; Potter et al., 2013; Doering, 2021). Each component is represented by one averaged date. Microblades are associated with the 
expansions in the ice-free-corridor, north and west Alaska.

central Alaska and, concurrently, renewed occupations in 
the ice-free corridor, northwestern Alaska, and the earliest 
occupations in Southwest Alaska and the northern Pacific 
Northwest. Most of these expansions are associated with 
the first microblade technologies, probably derived from 
earlier Denali complex industries. Colonization of these 
areas may be related to risk-management strategies of 
interior Beringians.

While major environmental changes described above 
did not fundamentally alter the RMS practised by 
Ancient Beringians in interior Alaska, this system was 
replaced by the MH RMS, associated with the Northern 
Archaic tradition, approximately 6000 cal BP (Esdale, 
2008; Potter, 2008b). The paleoenvironmental changes 
in the Middle Holocene probably had a major impact on 
gregarious grazers such as bison and wapiti through habitat 
reduction, as they decline in abundance and disappear 
from archaeological contexts. The reliance on generalized 
resource-maximization strategies associated with lowland 
bison and wapiti predation could not be sustained in the 
face of the loss of these high-ranked prey. The genetic data 
and archaeological data converge in support of a hypothesis 

of decline of Ancient Beringian populations using Denali 
tradition material culture, the LP/EH RMS described above, 
and a later in-migration of a new population (ancestral to 
Dene peoples that inhabit the region now, associated with 
the Northern Archaic – tradition material culture and the 
MH RMS). If these latter populations expanded north from 
interior northern British Columbia, they would have been 
already familiar with caribou and salmon exploitation 
strategies.

DISCUSSION

While the technological and typological material 
culture traits between the Early and Middle Holocene in 
interior Alaska have many elements of continuity, and both 
groups (Denali and Northern Archaic traditions) could be 
considered subarctic hunter-gatherers with collector-like 
tendencies, this study has elucidated a number of important 
differences in social organization, primarily conditioned 
by different environments, resource diversity and 
abundance, patch structure, and basic economic responses. 
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First-approximation estimates of social variables such as 
co-residing group size, territory size, social interaction, 
and exchange for both traditions allow for a more nuanced 
exploration of prehistoric behaviours. These models 
facilitate the exploration of Beringian and subarctic hunter-
gatherer responses to periods of increased risk during 
different environmental conditions with different social 
configurations. Both environmental change and cultural 
responses played a role in subsequent configurations. 
Situational responses were complex and interacting parts 
influenced each other in subtle ways.

In the LP/EH RMS, substantial climate change was 
managed without major changes in the technological, 
economic, and land-use systems. This was partially due to 
social organization—small co-residing group sizes, larger 
territories, high residential mobility, and exchange with 
local groups. The Younger Dryas stadial was associated 
with relatively limited cultural responses visible in the 
archaeological record. The LP/EH RMS was sufficiently 
flexible and resilient to manage climate, vegetation, and 
resource abundance changes. Cultural responses were 
primarily evident in widening diet breadth and movement 
into adjacent regions. This social configuration also 
explains population expansions in the greater eastern 
Beringian area after 12,000 cal BP, which contrast with the 
relatively stable cultural boundaries of the succeeding MH 
RMS.

The LP/EH RMS, stable for 6500 years, became 
untenable as resources and patch structure changed 
at approximately   6000 cal BP. Genetic data suggest 
that the Ancient Beringian populations, present from 
approximately 12,500 cal BP to perhaps 6000 cal BP, did 
not admix with recent Dene populations or their ancestors 
(Moreno-Mayar et al., 2018a; Moreno-Mayar et al., 2018b). 
However, archaeologists must still explain the differences 
in lifeways in the same region. The transition between the 

LP/EH RMS and MH RMS appears to be related to lower 
amplitude climatic stressors, primarily related to increasing 
paludification and the spread of black-spruce-dominated 
forests and muskegs at the expense of sedge meadows 
with a concurrent reduction in bison and wapiti habitat. 
The MH RMS was more focused on seasonally restricted 
patches (primarily caribou) using a mapping-on strategy 
of local resources. Compared to the LP/EH RMS, while 
the MH RMS contained similar material cultural types 
and technologies, it exhibited system-wide differences, 
including the appearance of communal hunting, storage, 
more logistical behaviours, and possibly increased social 
interaction.

The specializations enabling the Northern Archaic 
(MH RMS) to cope with risk in the subarctic boreal 
forest also made them susceptible to local resource 
crashes, when those key resources were more critical. 
Abandonment and migration were less likely, given the 
Holocene fragmentation of local ecologies and resource 
bases. Resource stress was likely to be greater, and 
their risk-minimization strategies facilitated increased 
social interactions with neighbouring groups who were 
increasingly dissimilar to themselves.
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