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abstract

Roughly 1500 years ago, a group of hunter-gatherers left behind numerous tools and thousands of 
pieces of lithic production debris at the Clearview site, situated on a rise overlooking the middle 
 Tanana Valley and the Alaska Range in central Alaska. This paper considers the spatial relationships 
between tool type, debitage production, and material to demonstrate the technological organization 
at this late Holocene occupation. The diverse assemblage considered here comprises several tools (pro-
jectile points, bifacial knives, end and side scrapers, expedient flake tools, burins, and microblades) 
and raw materials, including obsidian. A comprehensive analysis of this assemblage reveals that the 
site’s occupants undertook a complex lithic reduction sequence focused on intermediate stages of bi-
facial reduction and late-stage microblade production. Generally, this assemblage appears to represent 
a residential camp of mobile foragers similar to those associated with the Northern Archaic tradi-
tion. The results presented here suggest that significant late Holocene behavioral shifts (e.g., increased 
subsistence specialization, decreased mobility, increased use of metal and bone tools) occurred after 
Clearview was occupied.

introduction

The middle Tanana Valley has provided archaeologists 
with a wealth of material data related to subsistence, 
technology, and mobility spanning the last 14,000 years 
(Goebel and Potter 2016; Holmes 2008). Archaeologists in 
this region have developed a comprehensive understand-
ing of human responses to climatic and ecological condi-
tions for the first several thousand years of human history 
in eastern Beringia (Goebel et al. 2011; Graf and Bigelow 
2011; Potter 2011). However, single-occupation sites from 
later time periods, particularly the mid- to late Holocene, 

are rarely subjected to comprehensive testing and synthetic 
analysis that could broaden anthropological understand-
ings of human behavior in the late Holocene and inform 
our understanding of life in the middle Tanana region.

The lithic assemblage from the Clearview site (XMH-
1303) builds on the wealth of data archaeologists have 
collected through nearly a century of research. This 
 single-component site has an associated lithic assemblage 
with diagnostic information that can be related to tech-
nological organization, raw material use, and settlement 
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 patterning. Moreover, radiocarbon dates from this site in-
dicate that it was occupied between two ashfall events that 
may be linked to the Athabascan transition (Mullen 2012; 
Workman 1979). Here, we present the results of a compre-
hensive analysis of this site’s lithic assemblage in order to 
provide additional comparative information for other late 
Holocene occupations and site use across the region.

background

setting and previous research

The Clearview site is in the middle Tanana Valley just 
north of the Alaska Range. The site is in an intermediate 
ecological zone at the transition from lowlands to uplands 
in the foothills of the Granite Range, which extends to 
the southeast (Fig. 1; Gallant et al. 1995). Clearview is 
situated on a small rise at 460 m above sea level and is so 

named because of the site’s exceptional 360-degree view 
of the Tanana Valley and Donnelly Dome to the south 
and west, the Granite Mountains to the southeast, and the 
Yukon-Tanana Uplands to the northeast. Banjo Lake and 
a small unnamed lake lie to the north and south of the 
site, respectively. The site is on the perimeter of produc-
tive upland and lowland areas that offer a diverse array of 
resources in a setting that provides a unique vantage point 
of the surrounding area.

Archaeologists from Colorado State University’s 
Center for Environmental Management of Military Lands 
(CEMML) recovered the first artifacts from the Clearview 
site in 2006 (Robertson et al. 2013). The Clearview site 
was located through shovel testing during a survey for 
the construction of the Battle Area Complex at Fort 
Wainwright, Alaska, and was found eligible for the 
National Register of Historic Places (Carlson et al. 2017; 
Robertson et al. 2007).

Figure 1. The Clearview Site (XMH-1303) in relation to other late Holocene sites in the middle Tanana River Valley.
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CEMML archaeologists returned to Clearview in 
2009 for additional site testing, which resulted in 40 sys-
tematically placed 1 x 1 m units that defined the site’s area 
and tentatively identified the central activity area of the 
site (Robertson et al. 2013). Following these investigations, 
this site became a part of the Jarvis Creek Archaeological 
District (Carlson et al. 2017). Archaeologists have iden-
tified dozens of sites in the Jarvis Creek Archaeological 
District, but few have been comprehensively tested, and 
many lack the stratigraphic context or materials that are 
appropriate for radiocarbon dating (Robertson et al. 2009, 
2013). Further, very few of the sites that archaeologists 
have tested and radiocarbon dated have late Holocene 
components. Therefore, Clearview has the potential to 
further our knowledge of behavior during this time as 
one of the few sites within the Jarvis Creek Archaeological 
District that has been comprehensively tested and dated to 
the late Holocene.

the late holocene in central alaska

Anthropologists have provided detailed documentation 
of central Alaska life for almost a century, beginning 
with Rainey (1940) and Osgood (1937) in the 1930s. 
Archaeological and ethnographic research conducted over 
the last century suggests that central Alaskans pursued a 
semisedentary, logistical subsistence strategy based on ac-
cumulating seasonally abundant resources such as salmon 
and caribou (Potter 2016). Central Alaskans moved sea-
sonally between large residential encampments, beginning 
with salmon camps in the summer, transitioning to fall 
hunting camps, and later moving on to winter trapping 
camps. Archaeological evidence from late Holocene sites in 
central Alaska such as Dixthada (TNX-004) and Nenana 
River Gorge (HEA-062) shows evidence for large seasonal 
aggregations with a range of material culture, including 
copper tools and pottery (Plaskett 1977; Shinkwin 1979), 
which resemble ethnographically documented summer 
fish camps (Andrews 1975; Osgood 1937). This extensive 
research provides a general account of life during the late 
Holocene that could be improved by additional archaeo-
logical investigations at sites that represent different roles 
within the seasonal round.

Archaeological research focused on the earlier periods 
of Alaska history has provided material evidence from sites 
across central Alaska, particularly in the middle Tanana 
Valley (Goebel and Potter 2016). Archaeologists have doc-

umented dozens of radiocarbon-dated occupations from 
the late Pleistocene through the late Holocene with as-
semblages that are indicative of small, short-term hunting 
camps with little evidence for repeated occupations (Potter 
2008, 2016). However, evidence from the latest pre-Eu-
ropean sites and ethnographic records (cited above) sug-
gests that central Alaskans occupied large seasonal camps 
repeatedly. This discrepancy has led archaeologists to ar-
gue that either: (1) taphonomic processes have obscured 
these larger seasonal camps or village sites (Yesner 1996), 
or (2) central Alaskans pursued a highly mobile subsis-
tence strategy until 1500 to 1000 years ago, when groups 
in the region began to return to camps seasonally (Potter 
2008). Additional archaeological evidence from the late 
Holocene could address this discrepancy in occupation 
strategies spanning the Holocene.

Researchers have interpreted the long cultural record 
of central Alaska in terms of Binford’s (1980) model of res-
idential and logistical mobility, based in part on observa-
tions he made of Alaska subsistence hunters in the Brooks 
Range. Residential mobility is associated with a series 
of medium-sized generalized base or residential camps, 
where a wide variety of subsistence behavior is carried out 
and consumers move to resources. In contrast, logistically 
mobile groups occupy several smaller, task-oriented sites 
that move resources to a larger central residence. Despite 
the potential archaeological ambiguity between these sys-
tems of residential mobility, archaeologists have drawn 
heavily on this model to contextualize the significant 
changes documented in the central Alaska material record 
and have suggested that central Alaskans shifted from a 
system of high residential mobility to a logistically mobile, 
semisedentary system during the late Holocene.

Anthropologists have argued that increasing sedentism 
and logistical mobility coincided with changes in subsis-
tence and technology in central Alaska. Archaeologists have 
recovered very little material evidence for extensive fishing 
in central Alaska prior to the late Holocene (Potter 2016), 
when consistent salmon exploitation began. Additionally, 
archaeologists have argued that stone tool technology 
was replaced by bone, antler, and copper tools during the 
late Holocene, based on several assemblages from central 
Alaska and Yukon (Holmes 2008; Potter 2008). Finally, 
evidence from ice patches in Yukon suggests that atlatl 
and dart technology was replaced by the bow and arrow at 
this time (Hare et al. 2004). These behavioral changes in 
subsistence and technology are  comparable to other North 
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American hunter-gatherer transitions to semisedentism 
that took place throughout the Holocene (Chatters and 
Prentiss 2005; DeBoer 1988).

The late Holocene behavioral transition, inferred from 
the shifts in the archaeological record outlined above, 
is also known as the “Athabascan transition” (Helmer 
et al. 1977). Explanations for these changes have cen-
tered around volcanic eruptions emanating from Mount 
Churchill in the Wrangell–St. Elias mountain ranges in 
southeast Alaska (Workman 1979). Two late Holocene 
volcanic events, ca. 1700 cal bp and 1100 cal bp, produced 
thick layers of ash with possible ecological effects in east-
ern or central Alaska, and are known as the North and 
East Lobes of the White River Ash (WRA), respective-
ly (Jensen et al. 2014; Lynch et al. 2018; Mullen 2012). 
Geologists have described the later East Lobe WRA event 
in particular as one of the most significant in the region’s 
history (Péwé 1975), and biologists have linked this event 
and subsequent decimation of lichen populations to a doc-
umented genetic bottleneck in the region’s caribou herds 
(Kuhn et al. 2010). Anthropologists have suggested that 
Athabascan oral histories that reference a massive volca-
nic eruption tie this behavioral change to the ashfall and 
provide further evidence for the event’s dramatic impact 
on central Alaska life and subsistence (Moodie et al. 1992; 
Mullen 2012; Workman 1979). Moreover, paleoenviron-
mental reconstructions suggest that the impacts of the 
WRA events may have stood out in an otherwise stable 
climatic regime (Anderson et al. 2003; Kaufman et al. 
2004). The Clearview assemblage offers archaeological 
context for the impact of the North and East Lobe WRA 
events, which occurred before and after the site’s occupa-
tion, respectively.

Additional archaeological evidence from sites that 
date to this period can provide anthropologists with an 
improved chronological and theoretical understanding 
of the late Holocene behavioral transition and potential 
impacts of the White River Ash events. Clearview was oc-
cupied ca. 1500 cal bp, on the verge of the Athabascan tran-
sition. The North Lobe WRA event occurred ca. 200 years 
prior to Clearview’s occupation, and the East Lobe WRA 
event occurred ca. 350 years later. The North Lobe 
WRA event likely would have had a more direct effect on 
central Alaskans due to the dispersal of the ash northward 
rather than eastward. Thus, the Clearview assemblage 
should reflect any long-term behavioral shifts that took 
place following the North Lobe WRA event ca. 1700 
cal bp (Lynch et al. 2018; Mullen 2012). Evidence from 

late Holocene hunting camps can also serve as a bridge 
between the expansive archaeological data sets from earli-
er periods of Alaska history and the wealth of knowledge 
found in ethnographic accounts. Therefore, the Clearview 
site, a comprehensively excavated and securely dated late 
Holocene hunting camp, provides an important link that 
can improve our understanding of Alaska’s past.

technological organization

Large lithic assemblages present several proxies for behav-
ior that could be used to determine whether the North 
Lobe WRA event led to increased sedentism and a shift to 
logistical mobility among central Alaskans. Archaeologists 
in Alaska and elsewhere have successfully applied artifact 
class richness, local and exotic material use, and lithic 
reduction strategy to reconstruct occupation length, mo-
bility patterns, and subsistence strategies. Further, these 
behavioral correlates can be extrapolated to regional site 
patterning from different periods of central Alaska his-
tory to better evaluate and explain the timing of the 
Athabascan transition.

Artifact class richness represents the number of tool 
types present in an assemblage and serves as a proxy for 
site use (Bamforth 1986; Cowan 1999; Shott 1986). 
High artifact class richness indicates longer occupations 
and/or generalized site use associated with residential 
bases (Habu 2002). In contrast, low artifact class rich-
ness  indicates specialization and/or shorter occupations, 
associated with logistical camps. Therefore, artifact class 
richness conveys broader behavioral patterns related to the 
functional and organizational role of sites that can be used 
to compare across assemblages. Additionally, a typologi-
cal debitage analysis permits a synthesis of the reduction 
sequence within an assemblage and can build upon in-
formation offered by formal tools to show how an assem-
blage fits in to broader behavioral and settlement patterns 
(Andrefsky 2005:201–210; Ostahowski and Kelly 2014). 
At Clearview, numerous and diverse artifacts and debitage 
would indicate a longer, residential occupation, whereas a 
logistical hunting camp would exhibit late-stage debitage 
related to sharpening and retouch (Surovell 2009).

Raw material variability represents broader patterns 
of mobility and exchange, particularly when exotic ma-
terials are present (Andrefsky 1994). Archaeologists have 
suggested that a lower ratio of nonlocal or exotic mate-
rials to local materials correlates with longer occupation 
lengths (Surovell 2009:79). Within Alaska assemblages, 
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the  presence and source of obsidian also demonstrates 
broader trends in mobility and trade that the North Lobe 
WRA event may have disrupted due to its proximity to 
Wiki Peak, an important Alaska obsidian source (Reuther 
et al. 2011). Indeed, previous raw material sourcing re-
search on pyrometamorphic rocks, or clinkers, traded in 
the Northwest Territories, Canada, has indicated that the 
East Lobe WRA disrupted trade in the western subarc-
tic (Kristensen et al. 2019). Decreased use of Wiki Peak 
obsidian could represent larger disruptions in mobility or 
trade related to the preceding North Lobe WRA event.

The association between raw material use and tool 
type can further indicate patterns in skill acquisition and 
division of labor (Amick 1999) and serve as a proxy for 
environmental variability, predictability, and risk mitiga-
tion. A reliance on complex, patterned reduction strat-
egies can result in more efficient use of raw materials 
(Elston and Brantingham 2002) but necessitates a great 
deal of skill and can be risky in resource-poor environ-
ments (Bamforth and Finlay 2008). If the North Lobe 
WRA dramatically increased ecological unpredictability 
and risk, we would expect to see reliance on generalized 
and easily maintained tools, such as bifaces, and absence 
of complex, patterned reduction or specialization at 
Clearview. In sum, if the volcanic activity associated with 
the North Lobe WRA event resulted in a rapid shift in 
central Alaskan behavior, Clearview should demonstrate 
reduced trade in exotics, debitage consistent with a gener-
alized toolkit, and a low artifact class richness associated 
with a shift to logistical mobility.

methods

excavation methods

Between 2016 and 2018, CEMML archaeologists con-
ducted additional testing as part of mitigation related to 

the construction of a fire break around the range’s target 
complex. These excavations expanded the previously ex-
cavated 1 x 1 m test units into a 6 x 5 m block to identify 
specific lithic production areas within the area of high-
est artifact concentration, as well as three 2 x 1 m blocks 
that investigated other areas with high potential to yield 
additional artifacts. All excavated artifacts will be per-
manently housed at the University of Alaska Museum 
of the North (UA2016-136, UA2017-92, UA2018-71). 
Excavation methods remained consistent during the four 
seasons of excavation completed between 2009 and 2018. 
Each 1 x 1 m unit was excavated in arbitrary 5 cm levels 
by 50 x 50 cm quadrants. Through this excavation strategy, 
approximately 10% of the total site area was excavated. 
Diagnostic materials were three-point provenienced using 
a Sokkia Set 6 Total Station, and all material was screened 
through ⁄8-inch hardware cloth.

During excavation, charcoal samples were collected 
for chronological control, and strata were sampled and 
recorded for geoarchaeological analysis. Four samples 
of culturally associated wood charcoal from two loca-
tions were submitted for AMS radiocarbon dating at the 
National Ocean Sciences Accelerator Mass Spectrometry 
facility at the Woods Hole Oceanographic Institution 
(Table 1). The first location, N 501 E 97, was targeted 
for sampling because of the association between a vis-
ible charcoal lens and several diagnostic artifacts at the 
base of Stratum III. Three radiocarbon dates were sub-
mitted from this context. The second, N 497 E 97, also 
represented a cluster of charcoal associated with a dense 
cluster of lithic debitage that was used to corroborate re-
sults from the first location. Soil samples were collected at 
5 cm intervals to understand the impact of soil acidity on 
preservation at Clearview. Soil pH was assessed by Matt 
Ferderbar at the Cold Regions Research and Engineering 
Laboratory, Fort Wainwright.

Table 1. Radiocarbon results and calibrated dates from Clearview.

NOSAMS lab no. Field sample no. Northing Easting rcybp (1σ) Cal bp (2σ)

OS-130783 478 497.828 97.29 1250 ± 40 1168–1278

OS-130784 467 501.467 97.015 1720 ± 40 1545–1715

OS-130785 468 501.323 97.323 1540 ± 30 1365–1524

OS-130786 474 501.37 97.268 1550 ± 30 1377–1527

Radiocarbon dates calibrated with Calib 7.1 using the IntCal13 curve (Stuiver et al. 2019)
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analytical methods

Lithic Analysis
All excavated materials were analyzed at the University 
of Michigan Museum of Anthropological Archaeology 
following widely practiced identification methods 
(Andrefsky 2005; Esdale 2009). Tools and debitage 
were analyzed separately. Tool and tool fragments were 
weighed, and material type was assessed through com-
parison to toolstone types found in local drainages (e.g., 
Jarvis Creek) and neighboring sites (e.g., Banjo Lake). 
Finally, tools and tool fragments were analyzed in com-
parison to known tool types from central Alaska and sort-
ed into six broad technological categories: uniface, biface, 
burin, blade, microblade, and retouched flake.

A typological analysis of lithic debitage took place in 
three general phases. First, artifacts were counted, weighed, 
and cleaned, and the raw material of each piece was iden-
tified through a visual analysis. Jeff Rasic, National Park 
Service, analyzed the obsidian debitage separately with 
X-ray fluorescence with a portable Bruker Tracer III-V. 
Second, lithic pieces with an intact bulb of percussion, 
platform, and terminating edge were counted and sepa-
rated for additional analysis. These pieces of debitage were 
individually weighed and assigned a size class on a base 
two scale, beginning at 1 cm2. Next, these pieces were as-
sessed individually for presence of cortex, heat treatment, 
and use-wear.

Finally, each piece of debitage was assigned one of 
13 production-phase categories, following Esdale (2009). 
General production phase categories distinguished be-
tween early reduction, bifacial reduction, unifacial reduc-
tion, and microblade reduction. Early reduction flakes 
were further separated into primary decortication (> 50% 
cortex), secondary decortication (10%–50% cortex), and 
interior flakes (0%–10% cortex). Debitage related to bifa-
cial reduction was separated into early thinning, late thin-
ning, edge preparation, alternate, and bifacial pressure 
flakes. Microblade reduction debitage was sorted into core 
face rejuvenation flakes, platform rejuvenation flakes, and 
linear flakes.

Following this visual analysis of lithic materials, the re-
sults were compared using statistical methods to assess the 
variation between material type, tool type, and phase of 
production. Statistical comparisons between material and 
tool types were made using a Fisher’s exact test. Fisher’s 
exact tests evaluate categorical data in a 2 x 2 contingency 
table and are similar to chi-square tests but better accom-

modate comparisons between small (e.g., n < 10) and large 
samples. Therefore, this test is well suited to Clearview’s 
lithic assemblage. In this study, results with p < 0.05 are 
considered significant.

Spatial Analysis
As a single-component site, spatial data associated with 
the recovered artifacts from the Clearview site were con-
sidered in the horizontal plane. This analysis revealed 
the boundaries of artifact clusters, specific areas of activ-
ity across the site, and spatial relationships between raw 
materials and tool types. Two-dimensional spatial data 
was input into ArcGIS Desktop 10.6 as raster and point 
data. Raster data comprised lithic debitage, and point data 
comprised individual diagnostic tools and tool fragments. 
Artifact distribution was assessed based on raw material 
type, debitage category, and presence of cortex.

To identify other underlying patterns in tool manu-
facture and use, debitage recovered in the central block of 
Clearview was considered in two phases following meth-
ods standard in geospatial statistical analysis and arti-
fact patterning (Wandsnider 1996). First, two distinct 
activity areas, or centers of debitage production, were 
spatially designated through a k-means cluster analysis, 
and debitage results were either attributed to one of these 
two spatial clusters or excluded from the analysis if they 
were outside these central activity areas. Second, Fisher’s 
exact tests were applied to assess differences in lithic pro-
duction based on debitage type, phase, and raw material 
between these two activity areas. In sum, we evaluate 
technology production at Clearview based on spatial and 
artifact attributes.

results

excavation results

During four seasons of fieldwork at Clearview, CEMML 
archaeologists excavated 76 m2, resulting in the recovery 
of 5138 lithic artifacts and an average density of 67 ar-
tifacts per m2. The artifact density at the Clearview site 
is consistent with a single-component site. Archaeological 
materials were primarily recovered in Levels 2 and 3, ap-
proximately 10–20 cm below surface (Fig. 2). Flake fre-
quencies by unit produced unimodal distributions across 
the site, indicating that the materials recovered from the 
Clearview site were deposited synchronically. No faunal 
materials were recovered during these excavations.
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Stratigraphy
Macromorphological indicators suggest that Pleistocene 
glacial processes and Holocene aeolian activity likely 
shaped the parent material at the Clearview site. Further, 
its stratigraphic context is very similar to the neighbor-
ing Banjo Lake site (Esdale et al. 2015). The sediments 
at Clearview can be organized into three primary strati-
graphic units: glacial outwash, silts with evidence for 
several episodes of soil formation, and humic mat. The 
deepest stratigraphic unit comprised poorly sorted glacial 
outwash, likely derived from subglacial eskers and kames 
(Reger et al. 2008). In 2009, excavations recovered no ar-
chaeological materials in this stratum, and all subsequent 
excavations were terminated at contact with this strati-
graphic unit, approximately 30–40 cm below surface.

Above the glacial deposit, a thick layer of silt is further 
divided into four horizons based on color with evidence of 
soil development, likely related to the succession of several 
coniferous boreal forests throughout the Holocene (Ping 
et al. 2008). Cultural materials primarily appeared in a 
weak B horizon (Bw) 10–20 cm below surface in the up-
per silt. Finally, Stratum I represents the humic mat of the 
organic horizon. Although some vertical mixing of arti-
facts may have occurred, disturbance to the stratigraphic 

integrity of the site appears minimal due to the concentra-
tions of lithic material, which will be discussed in greater 
detail in the following section.

Site Chronology and Soil Chemistry
All four charcoal samples collected from Clearview re-
sulted in radiocarbon dates that are consistent with a late 
Holocene occupation of the site, ca. 1500 cal bp (Table 1). 
The results of a pH analysis on soils collected from dif-
ferent stratigraphic units at Clearview show that Stratum 
III, which contains the majority of the cultural material at 
Clearview, is also the most acidic unit. With a pH of 4.39, 
this stratum falls within the pH range least conducive to 
the preservation of faunal material (Table 2).

analytical results

The Clearview assemblage contains 55 tools, tool frag-
ments, and cores. Both expedient and formal tools and 
tool fragments are present in the assemblage (Figs. 3–5). 
Over half of these are complete tools (56.4%), including 
expedient flake tools, burins, blades, and bifacial points 
and knives. The other items present in the assemblage are 
bifacial fragments (e.g., projectile point bases and tips) or 

Figure 2. Stratigraphy at Clearview. Drawn in the field by Katherine Mulliken.
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microblade cores. The assemblage also contains 82 mi-
croblades and microblade fragments, or linear flakes with 
evidence for use-wear. The range of technology present at 
Clearview signifies the broad range of activities that may 
have taken place during the occupation of the site.

More than 4400 pieces of debitage were recovered 
during excavations at the Clearview site. Debitage, in-
cluding complete flakes and shatter, represents 86% of 
the total artifact  assemblage. Complete flakes (debitage 
with intact platforms and identifiable bulbs of percus-
sion) represent 34% of the total flake assemblage (Table 
3). The average weight of complete flakes was 0.71 g, 

Table 2. Results of soil pH analysis on each stratigraphic 
unit.

Field sample 
no. Stratum pH 1:5 DI H2O pH 1:5 0.1M CaCl2

149 I 4.8 4.77

150 II 4.51 3.84

151 III 4.39 3.38

152 IV 5.28 5.06

148 V 5.83 5.11

153 VI 5.46 4.41

Figure 3. Bifaces (a–c) and biface fragments (d–f ) recovered from Clearview (University of Alaska Museum of the 
North accession numbers UA2011-401, UA2016-136, UA2017-92, UA2018-71). Photographed by Whitney McLaren.
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Figure 5. End scrapers recovered from Clearview (a–c), including one composite end scraper and shaft straightener (c) 
(University of Alaska Museum of the North accession numbers UA2011-401, UA2016-136, UA2017-92, UA2018-71). 
Photographed by Whitney McLaren.

Figure 4. Microblade core fragments (a–b), blade (c), and microblades and microblade fragments (d–j) recovered from 
Clearview (University of Alaska Museum of the North accession numbers UA2011-401, UA2016-136, UA2017-92, 
UA2018-71). Photographed by Whitney McLaren.
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Table 3. Results of debitage analysis by production phase and material type.

Initial core reduction    Microblade Reduction    

Raw material
Primary 

decortication
Secondary 

decortication
Interior 

flake n %
Core face 

rejuvenation
Platform 

rejuvenation
Linear 
flake n %

Andesite 4 9 8 21 45.7 1 1 2.2
Banded gray 
chert 1 1 3 5 11.4 9 9 20.5

Black chert 4 13 34 51 8.3 1 3 80 84 13.6
Brown chert 1 1 6.7
Chalcedony 1 4 5 5.1 1 1 2 4 4.0
Gray chert 9 7 25 41 7.9 1 2 29 32 6.2
Obsidian 16 16 69.6
Red chert 1 1 4.0
Rhyolite 1 3 14 18 2.4 2 1 17 20 2.6
Quartz 1 1 2 28.6
Quartzite
White chert
Total 19 35 90 144 6.6 5 7 155 167 7.7

% 13.1 24.3 62.5 3.0 4.1 92.8

 Bifacial reduction      Unifacial reduction All

Raw material Early 
thinning

Late 
thinning

Edge 
preparation Alternate

Bifacial 
pressure n %

Unifacial 
pressure % n

Andesite 10 7 7 24 52.2   46
Banded gray 
chert 15 7 1 1 5 29 65.9 1 2.3 44
Black chert 218 129 78 20 31 476 77.0 7 1.1 618
Brown chert 8 3 3 14 93.3   15
Chalcedony 27 31 17 5 9 89 89.9 1 1.0 99
Gray chert 123 160 69 34 57 443 85.5 2 0.4 518
Obsidian 3 2 2 7 30.4   23
Red chert 6 9 2 2 5 24 96.0   25
Rhyolite 103 308 113 83 112 719 95.0   757
Quartz 1 2 2 5 71.4   7
Quartzite 2 1 1 4 100.0   4
White chert 4 3 2 1 10 100.0   10
Total 520 662 295 145 222 1844 85.1 11  0.5 2166

% 28.2 35.9 16.0 7.9 12.0
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and 78% of these flakes were 1 cm2 or smaller. Finally, 
only 54 pieces of debitage exhibited any evidence of cor-
tex. These data suggest that the debitage deposited at the 
Clearview site was primarily related to intermediate tool 
production and maintenance.

Raw Materials at Clearview
A visual analysis of color, grain size, and luster revealed 
that at least 13 individual cobbles or raw materials were 
brought to this site. Of these, there were seven subcatego-
ries of semisedimentary chert or chalcedony, three sub-
categories of volcanic material, and two subcategories of 
 metamorphic rock (Table 3). Within these subcategories, 
any additional variations in color and texture were deter-
mined to be too minimal to warrant additional objective 
subdivision. Additionally, only three artifacts in the assem-
blage demonstrated possible evidence of heat treatment, 
including coloration, heat fracture, or pot-lidding. This, 
combined with the absence of hearths at the site, indicates 
that these artifacts may have been heat treated off-site. The 
raw materials present within Clearview’s assemblage show 
that a wide variety of local and nonlocal stone was brought 
to the site, and heat treatment was uncommon.

Local materials dominated the lithic assemblage 
from Clearview. Black chert, gray chert, and rhyolite 
comprised 85% of the assemblage. A short survey of the 
seasonal Jarvis Creek, 2 km west of the site, resulted in 
the recovery of large cobbles of each of these materials. 
Previous toolstone surveys suggest that these materials are 
also easily found in eroding glacial kames throughout the 
area (Esdale et al. 2015). These sources are within 20 km 
of the site, or a day’s walk, and meet Surovell’s (2009:78) 
definition of local toolstone. Cortex present on primary 
reduction debitage appears to be cobble cortex, further 
indicating that these materials were collected from riv-
erbeds rather than mined from geological sources. Based 
on the results of a comparative visual analysis, the over-
whelming majority of raw materials used at Clearview are 
locally abundant.

The assemblage contains at least one type of obsidian 
derived from a nonlocal source. Alaska archaeologists have 
generated comprehensive geochemical profiles of Alaska 
obsidian using portable X-ray fluorescence and have iden-
tified four sources of this raw material across the region 
(Reuther et al. 2011). One obsidian microblade was con-
clusively sourced to Wiki Peak, located more than 300 km 
to the southeast in the Wrangell–St. Elias Mountain range 

(Doering et al. 2019). Seven additional microblade frag-
ments were tentatively sourced to Batza Tena, though 
these fragments were too small for a confident quantitative 
sourcing assessment. Nevertheless, it is clear from these 
data that occupants of Clearview used obsidian from at 
least one distant source. Aside from obsidian, exotic or 
nonlocal materials within the assemblage are more dif-
ficult to assess with certainty. Other potential nonlocal 
materials include fine-grained red and white chert, chal-
cedony, and jasper (Esdale et al. 2015).

Early Stage Core Reduction
Early reduction debitage, identified by the presence of 
cortex on individual pieces, flake scars, and overall size, 
represented only 9.3% of the total assemblage. Only 
cobble cortex was identified in the assemblage, indicat-
ing that no materials were quarried from bedrock out-
crops. None of these pieces were produced on exotic raw 
materials, and 80.7% were produced on rhyolite, black 
chert, or gray chert. Further, no cobble cores or tested 
cobbles were recovered during excavations at Clearview. 
Overall, early reduction debitage comprises a small part 
of the overall assemblage and is made from the dominant 
local raw materials.

Bifacial Technology
Bifacial projectile points and projectile point fragments 
represent approximately one-third of the tools within the 
Clearview assemblage (32.7%). More than half of the bi-
facial technology in the assemblage is fragmentary, with 
only five complete bifaces. Nevertheless, fragmentary and 
complete bifacial technology in the assemblage indicates 
that at least three styles of bifacial technology were used 
at the site: bifacial knives, lanceolate projectile points, and 
straight-based projectile points. Only two of the 18 bifaces 
or biface fragments were made on a potentially nonlocal 
type of chert.

In comparison, nearly two-thirds of intact debitage 
(74.8%) is related to the reduction of large flakes or blanks 
into bifaces, reflecting the importance of intermediate 
bifacial reduction at the site. However, bifacial pressure 
flakes, typically removed with soft percussion to sharpen 
or resharpen the edge of a biface, were not common and 
represent only 12.0% of bifacial debitage. Additionally, 
the assemblage contains only one biface blank and no bi-
facial cores associated with early bifacial production. The 
lack of blanks and bifacial pressure flakes is surprising 
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given the quantity of bifaces and biface fragments at the 
site and extensive evidence for intermediate bifacial reduc-
tion in the assemblage. Finally, very few pieces of bifacial 
debitage were produced on nonlocal materials (6.0%) in 
contrast to microblades and related debitage (see below), 
reflecting general trends for raw material use observed in 
bifacial tool fragments recovered from the site.

Blade Technology
Three microblade cores or core fragments, three blade frag-
ments, and 155 microblades are present in the Clearview 
assemblage. However, no microblade core tablets or blade 
cores were recovered. The three microblade cores recov-
ered at Clearview are all consistent with a wedge-shaped 
style that is common in Alaska assemblages from the mid- 
to late Holocene (Coutouly 2012). Two cores were made 
on biface fragments and one was made on a large flake, 
suggesting that the use life of raw materials at Clearview 
was extended by converting spent bifaces into microblade 
cores. Further, several crested blades in the assemblage pro-
vide additional evidence that microblades were commonly 
made on expended bifaces or biface fragments. This style 
is common in the small number of Alaska  assemblages 
containing microblades that have been dated to the late 
Holocene (Holmes 2008).

Two of the three microblade cores are made from 
potentially nonlocal or rare red chert and agate, and the 
third is made of rhyolite, which suggests that microblade 
production served to conserve rare toolstone. Three 
blade fragments were recovered from Clearview. Two of 
these blade fragments refit and show signs of retouch-
ing. These blades are nearly 2 cm wide and significantly 
larger than the microblades in the assemblage, and no 
cores or core fragments were recovered, suggesting that 
these finished blades were brought to the site. All three 
fragments are made from chert, though the two refitting 
and retouched fragments are the only examples of dark 
red fine-grained chert in the assemblage, suggesting that 
this material may be locally rare or exotic.

Microblades and debitage related to microblade pro-
duction were present but not abundant in the overall as-
semblage (11.0%). This indicates that bifacial production 
was significantly more important than microblade produc-
tion. Further, debitage related to microblade production 
contains many exotic pieces (12.1%), including 15 pieces 
of obsidian, one of which was confidently sourced to Wiki 
Peak. The results of a Fisher’s exact test that compared the 

use of exotic and local materials in the production of bi-
facial and microblade technology indicated a statistically 
significant ( p = 0.01) difference between the raw materials 
selected for biface and microblade reduction.

Other Lithic Technologies
Unifacial scrapers and fragments represent 20% of the 
overall tool assemblage. Of these, one is a side scraper 
while the vast majority appear to have been used as end 
scrapers. Additionally, one unifacial tool appears to be a 
composite end scraper and shaft straightener. Unifacial 
technology at Clearview was overwhelmingly produced 
on locally available raw materials such as gray chert and 
black chert, though there are two complete chalcedony 
end scrapers present in the assemblage. This indicates 
that bifacial technology and unifacial technology raw 
material use strategies were approximately equivalent at 
Clearview.

Complete pieces of debitage linked to unifacial pro-
duction represented a very small part of the overall deb-
itage assemblage (0.7%), in contrast to the number of 
unifacial tools and tool fragments recovered (n = 11) dur-
ing excavations at Clearview. The low number of intact 
debitage related to unifacial production may relate to the 
difficulty of distinguishing between bifacial and unifacial 
debitage, particularly pressure flakes, and the short reduc-
tion sequence of unifacial tool technology (Esdale 2009). 
However, this may also indicate that unifacial tools were 
used at Clearview but not produced on the same scale as 
bifacial or microblade technology.

The assemblage contains three transverse burins and 
five diagnostic burin spalls that were generated through 
burination, or edge modification of a flake for use as a 
graver or scraper (Barton et al. 1996). While the three bu-
rins were made from locally abundant raw materials, the 
burin spalls comprised red and white cherts that may be 
less abundant in the region. With such a small sample, 
it is not possible to determine whether the difference in 
raw material selection for specific technologies is statisti-
cally significant. However, burin production certainly em-
ployed a variety of raw materials.

Finally, utilized and retouched flakes were likely used 
as expedient tools and represent 23.6% of the tools at 
Clearview. These may have been used as flake knives dur-
ing the occupation of the site and were made on locally 
available raw materials, including rhyolite, black chert, 
and gray chert.
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Figure 6. Lithic technology recovered from the excavated area of the site. Illustrated by Briana Doering.

Figure 7. Debitage clusters by functional type; one square = 1 m2.
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Spatial Analysis
To preliminarily identify spatial patterns in artifact use 
and manufacture at Clearview, the distribution of diag-
nostic tools and tool fragments was compiled in ArcGIS 
Desktop 10.6 (Fig. 6). A series of k-means cluster analyses 
of tools, raw materials, and complete debitage conducted 
in RStudio showed two likely activity areas within the 
central excavation block. The composition of the two ac-
tivity areas was compared to determine whether any sig-
nificant differences in raw material and tool types existed, 
which could relate to differences in tool production activi-
ties. The difference in number of debitage pieces related to 
microblade and bifacial production in the two activity ar-
eas is not statistically significant ( p = 0.49), indicating that 
both tool types were produced in similar numbers in both 
areas (Fig. 7). Early and intermediate bifacial reduction 
also occurred in both loci with no significant differences 
in distribution ( p = 0.55). However, late bifacial reduction 
occurred at a slightly higher rate than early reduction in 
the smaller southern cluster ( p = 0.044).

In contrast, raw material use varied significantly be-
tween the two areas (Fig. 8). Specifically, the difference 
in the amount of black chert and rhyolite tools and deb-
itage is statistically significant ( p <  0.001) between the 
two clusters, as was the amount of black chert and gray 
chert tools and debitage ( p < 0.001), and gray chert and 
rhyolite ( p < 0.001). These data suggest that black chert 
and rhyolite were primarily used in the northern activity 
area, and gray chert was primarily used in the southern 
activity area (Fig. 8). However, local and nonlocal material 
distributions do not differ significantly ( p = 0.09) between 
the two clusters, indicating that the production of tools on 
nonlocal materials took place in both activity areas.

technological organization  
at clearview

The results of the comprehensive lithic analysis presented 
above provide several correlates of human behavior that 
suggest the North Lobe WRA event did not generate a 
sudden wide-scale shift in mobility, diet, and organiza-
tion among central Alaskans. First, the high artifact class 
richness and diversity of raw materials at Clearview indi-
cate that the site was used for a relatively long period of 
time and implies that the site likely served as a residential 
base, not a logistical hunting camp. Second, exotic raw 
materials recovered from Clearview, including Wiki Peak 
and likely Batza Tena obsidian, suggest that patterns of 
long-distance exchange and/or high regional mobility 
persisted after the North Lobe WRA event. Finally, the 
complex reduction sequence and diverse toolkit described 
above does not appear consistent with expectations for 
a resource-poor environment. Combined, the aspects of 
the lithic assemblage indicate that the North Lobe WRA 
event did not produce a sudden, drastic shift in behavior 
among central Alaskans.

The extensive excavations at Clearview failed to re-
cover any faunal materials that could have shown how 
subsistence strategies may have shifted during this period. 
Archaeologists have associated the lack of faunal materi-
als at Alaska archaeological sites with acidic soils, which 
are common in coniferous boreal forests (Ping et al. 2008; 
Yesner 2001). Previous research has shown that faunal re-
mains are best preserved in neutral (pH = 7) or slightly al-
kaline (pH = 7.5–8) soil environments (Nicholson 1996). 
In contrast, acidic soils with a pH of 3.5–4.5 provide the 
worst environment for faunal preservation, though low soil 

Figure 8. Debitage clusters by material type; one square = 1 m2. Illustrated by Briana Doering.
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pH can also limit the growth of destructive microbes and 
does not necessarily connote a poor preservation environ-
ment (Manifold 2012). However, low soil pH, along with 
the complete lack of faunal material at Clearview, suggests 
that any faunal remains deposited during the site’s occupa-
tion have subsequently decomposed in these acidic soils. 
Nevertheless, Clearview offers a wealth of lithic data that 
can be related to other sites to reveal larger patterns in 
mobility and land use.

The lithic assemblage from Clearview is compara-
ble to Northern Archaic residential camps in the vicin-
ity, such as Banjo Lake. This neighboring site features 
a similar and complex reduction sequence, diverse raw 
materials, obsidian sourced to Batza Tena, and assorted 
tool types (Esdale et al. 2015). However, the reduction se-
quence at Banjo Lake is incomplete across raw material 
types, meaning that the assemblage does not contain ar-
tifacts that represent the full sequence of lithic produc-
tion for any single material type. This suggests that tools 
were made or maintained on whatever raw materials were 
available. Additionally, the site features extensive evidence 
for late-stage bifacial  reduction and retouch. In contrast, 
Clearview’s assemblage represents the full sequence of 
lithic reduction in artifacts of each material type, and 
few late-stage bifacial reduction and retouch flakes were 
 recovered during extensive excavations. This important 
contrast in intra-assemblage variability suggests that the 
residents of Clearview may have been preparing tools for 
use at a logistical camp rather than refining tools for im-
mediate use (Binford 1979). However, more assemblage 
and subsistence data from this and other sites from the 
late Holocene are necessary to identify larger patterns in 
mobility and landscape use at this transitional period.

conclusion

The broad range of lithic technology and raw materials 
present at Clearview indicate that a group of residentially 
mobile hunter-gatherers occupied the site for a relatively 
long period of time. As a peripheral upland site with ex-
tensive evidence for large mammal hunting, represented 
indirectly by large lanceolate projectile points and hide 
working tools, Clearview is comparable to a summer 
or fall camp, according to Potter’s (2016:548) model of 
seasonal subsistence for the Northern Archaic tradition. 
The focus on intermediate lithic production suggests that 
Clearview’s residents may have been transitioning from 

high mobility to semisedentism, but additional excava-
tions and analysis from other central Alaska sites from this 
period are necessary to conclusively reconstruct shifting 
late Holocene settlement patterns. The lithic assemblage 
associated with this single occupation provides critical in-
formation relating late Holocene subsistence, technology, 
and mobility that can be used to clarify broader archaeo-
logical understandings of human activity through Alaska’s 
history.

The research presented here provides further evidence 
that materials excavated as part of larger public works 
projects have the potential to address some of the most 
interesting debates in Alaska anthropology. The lithic 
assemblage recovered from Clearview provides a critical 
lens on central Alaska life around a time of significant 
behavioral changes. Modeling patterns of site use and 
residential mobility using a typological assessment of deb-
itage can further our understanding of hunter- gatherer 
mobility and subsistence in central Alaska. Additional 
research on lithic assemblages from the late Holocene can 
enhance our understanding of life at the cusp of a major 
behavioral transition.
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abstract

The upper Diamond Fork Valley contains middle to late Holocene archaeological components as-
sociated with large mammal hunting and processing. The region lies in the Yukon-Tanana Upland of 
interior Alaska at the northern extent of the North Lobe of the White River Ash, which fell around 
1500 cal bp. This report presents the results of fieldwork in the upper Diamond Fork Valley and pro-
vides a preliminary outline for an archaeological district in the region. Nineteen sites were identified 
in the upper Diamond Fork area during preliminary surveys in 1985 and 2009. In 2016 and 2018, 
four sites (EAG-225, EAG-226, EAG-228, and EAG-662) were selected for intensive testing based on 
stratigraphic integrity and subsurface archaeology observed during initial survey. This research draws 
attention to middle and late Holocene land use in the Yukon-Tanana Uplands, a region that is often 
overlooked in interior Alaska archaeology.

introduction

Yukon-Charley Rivers National Preserve (the Preserve; 
Fig. 1) encompasses 1 million hectares of east-central 
Alaska, stretching west from the United States–Canada 
border along 185 km of the Yukon River and south to in-
clude the entire Charley River watershed in the Yukon-
Tanana Uplands (the Uplands). Since the formation of the 
Preserve in 1980 with the Alaska National Interest Lands 
Conservation Act (ANILCA), National Park Service 
(NPS) archaeologists have documented 659 archaeologi-
cal sites within its boundaries. In an assessment of sites 
documented in the Preserve during the 1980s, Griffin 
and Chesmore (1988) described several limitations to our 
understanding of archaeology in the region. These limi-
tations included uneven sampling during reconnaissance-
level survey, insufficient comparative paleoenvironmental 
data, underdeveloped radiocarbon and typological chro-
nologies, inconsistencies with site documentation, and a 
lack of synthesis of survey data.

NPS archaeologists have since increased survey cover-
age, developed standardized practices for site documenta-

tion, encouraged reporting, and contributed to the Alaska 
Heritage Resources Survey (AHRS) and NPS site data-
bases. Additionally, increased attention on human migra-
tion in central Alaska and the Yukon, both as a route for 
the late Pleistocene colonization of the Americas (Goebel 
and Potter 2016) and in response to the deposition of the 
late Holocene White River Ash (Mullen 2012), has led to a 
surge in paleoenvironmental research that provides a back-
drop for these events. These developments have increased 
the accessibility of archaeological data for the Preserve and 
broadened our understanding of land use in the Yukon 
and Charley River Valleys.

Recent efforts have focused on preparing determi-
nations of eligibility (DOEs) for the National Register 
of Historic Places (NRHP) for sites in the Preserve. As 
a component of this project, NPS archaeologists  revisited 
the upper Diamond Fork Valley in the Uplands to con-
duct intensive testing and complete site condition assess-
ments (Fig. 1). This report presents the results of four 
seasons (1985, 2009, 2016, and 2018) of fieldwork in the 
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upper Diamond Fork Valley and provides a preliminary 
outline for an archaeological district in the region. The 
results inform on middle to late Holocene human land 
use in the Uplands and contribute to our understanding 
of the archaeological record of an underconceptualized re-
gion and time period in interior Alaska (see discussions in 
Coffman et al. 2018; Gelvin-Reymiller and Potter 2009; 
Smith 2012).

the upper diamond fork valley

environmental context

The project area lies in the southeast corner of the Preserve 
in the Uplands, which consist of incised valleys, gentle 
ridges, and tall peaks ranging from 500 to 1900 masl 

(Thorson 1982; Wahrhaftig 1965:24). Drainages in the 
Uplands generally feed north into the Yukon River and 
south into the Tanana River (Weber 1986). The Diamond 
Fork Valley forms at the junction of three small drain-
ages that flow from narrow valleys to the west, southwest, 
and southeast, then continues north along a 6 km stretch 
before feeding into the Seventymile River, which flows 
into the Yukon River to the east (Fig. 2). Elevated glacial 
landforms and small lakes scatter the valley, which widens 
to approximately 1.5 km at the junction of the drainages, 
then narrows to roughly 1 km to the north.

At the peak Pleistocene glaciation, more than 20% of 
the Uplands were glaciated (Weber 1986:79); however, the 
majority of interior Alaska remained ice-free (Péwé 1975). 
The moraines and glacial features apparent throughout 
the Diamond Fork Valley are likely the product of the 

Figure 1. Yukon-Charley Rivers National Preserve and the upper Diamond Fork project area.
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late Pleistocene Salcha glacial episode (Weber 1986:90). 
Two minor Holocene glacial phases (Ramshorn I and II) 
produced terminal moraines in high north-facing cirques 
at the headwaters of Ramshorn Creek, the Seventymile 
River, and the Charley River and at Mount Harper in 
the Uplands (Weber 1986:93). Although the glaciers were 
restricted at high elevations, associated processes such as 
outburst flooding and proglacial aggradation likely af-
fected local ecosystems in the Diamond Fork through the 
late Holocene, as such processes did in the Uplands during 
earlier glaciation (Froese et al. 2003).

A range of forcing mechanisms impacted past envi-
ronments in interior Alaska and spurred the shift from 
the mosaic of graminoid-herbaceous tundra of the Last 
Glacial Maximum to the expansion and development of 

the boreal forest by the middle Holocene (Anderson et al. 
2004; Bigelow et al. 2003). Discontinuous permafrost un-
derlies the region, and the current climate of the Preserve 
is subarctic, interior, and continental (Sousanes and Hill 
2017). Modern vegetation communities range from open 
woodlands and boreal forests in sheltered settings, alpine 
tundra at higher elevations and in exposed environments, 
stands of early succession species in disturbed habitats, 
and graminoid-herbaceous tussock tundra in poorly 
drained locations (Nowacki et al. 2003). The Uplands 
serve as habitat for a variety of wildlife and provide spring 
calving grounds for the Fortymile Caribou Herd, which 
has rebounded to roughly 40,000 after population decline 
from 300,000 to 5000 between 1920 and 1970 (Harvest 
Management Coalition 2012).

Figure 2. Known prehistoric archaeological sites in the upper Diamond Fork project area and surrounding locations.
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The Preserve lies at the documented extent of the 
North Lobe of the White River Ash (WRA), which 
stretches across east-central Alaska into the Yukon 
Territory (Mulliken et al. 2018). The WRA is a Plinian 
tephra that erupted from the Bona-Churchill mas-
sif in the St. Elias Mountains in two events: the North 
Lobe (WRAn) between 1830 and 1500 cal bp and the 
East Lobe (WRAe) at 1147 cal bp (Clague et al. 1995; 
Lerbekmo 2008; Lynch et al. 2018; Preece et al. 2014). 
Documented terrestrial and aquatic ecosystem response 
to historic volcanism in North America (such as Dale 
et al. 2005; Griggs 1918; Hildreth and Fierstein 2012) 
can serve as a proxy for understanding prehistoric ash-
falls. These records inform on the impact that variables 
such as tephra thickness and particle size, season of de-
position, vegetation type, and precipitation can have on 
recovery time (see discussions in Mulliken 2016:110–115; 
VanderHoek and Nelson 2007; Workman 1979).

Researchers have speculated that the deposition of 
the WRA, particularly the East Lobe that dispersed as 
far as northern Europe (Jensen et al. 2014), could have 
affected vegetation and animal populations in northwest-
ern North America. In turn, these changes could have 
influenced late Holocene human activity in the region, 
including subsistence, trade networks, technology, settle-
ment patterns, and migration (Derry 1975; Fast 2008; 
Kristensen et al. 2019; Lynch et al. 2018; Moodie et al. 
1992; Mullen 2012; Workman 1979). The late Holocene 
archaeological record in central Alaska and the Yukon ex-
hibits shifts in technology, such as the increased presence 
of bone tools and the appearance of the bow and arrow, 
that are contemporaneous with a transition from residen-
tial to logistical mobility (see discussion in Potter 2008). 
The association between these changes and the deposition 
of the WRA remains uncertain.

human occupation

Large mammals such as bison (Bison priscus), elk (Cervus 
elaphus), and caribou (Rangifer tarandus) were important 
components of prehistoric subsistence practices in interior 
Alaska. This has led researchers to postulate that ungla-
ciated regions of upland settings, which were likely key 
habitats for these species, were central to land use strate-
gies throughout the late Pleistocene and Holocene (Blong 
2018; Gelvin-Reymiller and Potter 2009; Glassburn 2015; 
Guthrie 1968; Potter 2008; Smith 2012; Wygal 2010). 
Although the Preserve’s radiocarbon chronology contin-

ues to grow with additional testing, only 12 dates are di-
rectly related to prehistoric components and range from 
4550 cal bp (Beta-258421; Buvit and Rasic 2011) to 530 
cal bp (Beta-288585). Typological and relative chrono-
logical markers found at archaeological sites throughout 
the Yukon and Charley River Valleys (such as Northern 
Archaic side-notched points and the WRAn) also suggest 
that the region was occupied throughout the middle and 
late Holocene.

Researchers have identified precolonial and early 
historic Han Athabascan settlements (Andrews 1987; 
Morlan 1973; Shinkwin 1979; Workman 1978) and later 
nineteenth and twentieth century mining remains (Allan 
2015; Beckstead 2003; Houlette 2016) throughout the 
Preserve and in surrounding regions. Traditional Han 
Athabascan territory stretched from the upper Yukon 
River near the Klondike to the mouth of the Kandik River 
and included the northern region of the Uplands (Crow 
and Obley 1981). The Han hunted caribou in the Uplands 
during the fall after the end of fishing season and in the 
spring, then cached the meat and returned to fish camps 
along the Yukon River and associated tributaries (Mishler 
and Simeone 2004; Osgood 1971). Although future re-
search will likely expand the chronology of human oc-
cupation in the Preserve, these data illustrate the long-
standing use of upland settings in precontact subsistence 
and settlement practices.

methods

During the 1985 field season, NPS archaeologists complet-
ed reconnaissance-level pedestrian survey of the Diamond 
Fork and upper Seventymile Rivers (Fig. 2), focusing on 
the east and south sides of both rivers due to time con-
straints, travel distance, and high water. The survey fol-
lowed the route of the Diamond Fork from its headwaters 
to the junction with the Seventymile River, then turned 
east along the Seventymile River corridor. The crew tar-
geted high-probability areas such as glacial features that 
could serve as natural barriers for game, while avoiding 
areas with little archaeological potential in low-lying re-
gions, boggy and inundated settings, and steep slopes 
(Griffin and Chesmore 1988). The 1985 crew document-
ed newly discovered sites and surrounding areas, though 
shovel testing in this area was minimal.

In 2009, an NPS crew returned to the Diamond 
Fork and relocated the 1985 sites to complete addition-
al testing and assessment of cultural remains. The crew 
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 completed pedestrian survey and transects within range of 
the documented site locations to identify exposed surface 
artifacts or the site datum. Upon identification of a site, 
the crew assigned a unique field number, completed site 
forms, photographed the site and artifacts, and recorded 
GPS provenience of surface artifacts, features, and tests 
with a high-accuracy Trimble Geo 7x receiver. In keeping 
with the Preserve’s Scope of Collection (Houlette 2012), 
only diagnostic, obsidian, and threatened surface artifacts 
were collected, in addition to all subsurface remains en-
countered while testing. Except at sites with no sediment 
deposition, at least one 30-cm-diameter shovel test was 
excavated to glacial till or bedrock, and all contents were 
screened through ¼-inch mesh to investigate stratigraphy 
and identify subsurface components.

Based on the 2009 results, sites with potential for in-
tact subsurface deposits were selected for intensive testing 
in 2016 and 2018. Test units ranged from 50 x 50 cm to 
1 x 1 m and were placed over concentrations of surface 
artifacts or areas with suspected features. The goal of test-
ing was to identify components with dateable organic 
remains, delineate local stratigraphy, and evaluate sites 
for eligibility in the NRHP. Test units were oriented to-
ward true north, excavated with a trowel in 5 cm arbitrary 
levels, and vertical control was maintained with a unit 
datum. Each unit was photographed, and all in situ sur-
face artifacts were mapped and collected with associated 
provenience information prior to excavation. The excava-
tors obtained soil matrices from suspected features, and 
all other sediment was screened through ⁄8-inch mesh. 
Excavators photographed and profiled the unit walls be-
fore backfilling and obtaining end-of-excavation over-
view photos.

General post-field processing procedures included 
digitizing field notes, uploading GPS data (differentially 
corrected with GPS Pathfinder Office) into ArcMap 10.7.1 
GIS software for mapping, geotagging field photos, and 
cataloging collections in the DOI Interior Collections 
Management System database. Relevant organic samples 
were submitted to Salix Archaeological Services for taxo-
nomic identification and then forwarded to the Center for 
Accelerator Mass Spectrometry at Lawrence Livermore 
National Laboratory (CAMS) and the Center for Applied 
Isotope Studies at the University of Georgia (UGAMS) for 
radiocarbon dating services. Updated site information was 
submitted to the AHRS and NPS databases.

results

surface survey

Between 1985 and 2018, NPS crews identified 19 pre-
historic sites in exposed areas on prominent glacial land-
forms in the Diamond Fork region (Table 1; Fig. 2). The 
sites range from small surface lithic scatters to multi-
scatter sites with formal tools and hundreds of pieces of 
debitage of multiple material types. Thirty-three discrete 
surface lithic scatters were documented at 19 sites in the 
Diamond Fork project area, accounting for roughly 3500 
surface artifacts. At least 20 distinct material types were 
identified, including chert, chalcedony, basalt, obsid-
ian, and quartz. The local Seventymile chert (a fine- to 
medium-grained light to dark grayish green chert with 
a dull luster and a cream-colored weathering rind) ac-
counted for roughly 94% of all surface lithic artifacts and 
was present in 32 lithic scatters at sites in the project area. 
Otherwise, a fine-grained black chert with a dull to waxy 
luster was found in 12 scatters at nine sites in the proj-
ect area, but only accounted for roughly 3% of the total 
Diamond Fork surface lithic assemblage. The remaining 
lithic material types were found at no more than six sites 
in the project area, and each comprised 1% or less of the 
overall surface lithic assemblage.

subsurface testing

During the 2016 and 2018 field seasons, 51 shovel tests 
(30 cm diameter) were excavated at the 19 sites previously 
documented in the project area. Shovel test depths aver-
aged 34.2 cmbs, with minimum and maximum depths 
of 14 and 78 cmbs, respectively. Of the 51 shovel tests, 
20 were positive for cultural resources, with a total of 142 
artifacts recovered. The WRAn was documented in 21 of 
the test pits and averaged in depth from 5.8 to 9.3 cmbs. 
Of the 21 test pits that contained the tephra, three had cul-
tural material above the tephra, two had cultural  material 

Table 1. Diamond Fork survey totals.

Survey year Known sites New sites

1985 – 9
2009 7 8
2016 15 4
2018 5 –
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below the tephra, one had cultural material both above 
and below the tephra, and three had cultural material with 
unclear association with the tephra.

Four sites were selected for intensive testing (EAG-
225, EAG-226, EAG-228, and EAG-662) based on the 
presence of subsurface archaeology and stratigraphic in-
tegrity observed during initial testing. EAG-225 consisted 
of five surface lithic scatters found in a deflated area on a 
knoll overlooking a small unnamed lake and the upper 
Diamond Fork Valley. Eight material types were noted at 
the site, and artifacts included 115 flakes, a microblade, a 
flake core, and two retouched flakes. EAG-226 and EAG-
228 overlook a small lake to the south and east and are lo-
cated along a crescent-shaped lateral moraine south of the 
junction of the drainages that form the upper Diamond 
Fork. Together, the sites consisted of nine surface lithic 
scatters with five distinct material types and an estimated 
200 flakes, one biface fragment, two unifacial tools, and 
one flake tool. EAG-662 consisted of a subsurface lithic 
scatter eroding out of the east face of a cutbank to the west 
of a tributary of the upper Diamond Fork. The site con-
tained roughly 200 flakes, two biface fragments, and one 
flake tool. Three different material types were identified in 
the lithic assemblage.

Ten test units were excavated at these four sites in 2016 
and 2018 (Table 2), with an average depth of 33.5 cmbs 
and a minimum and maximum depth of 20 and 50 cmbs, 
respectively. Of the 2278 artifacts collected from the 10 
test units, 1564 had defined spatial association with the 
WRAn. Only 2% of the assemblage was found above the 
tephra. Approximately 68% of the material was found 

below the tephra, and 30% had unclear association with 
the tephra (disturbed, within the deposit, or at the contact 
with underlying or overlying horizons). In addition, two 
potential features were identified at EAG-228, one below 
the tephra and the other from a test unit that did not con-
tain the WRAn.

collections and radiocarbon dates

The total assemblage from the 19 sites documented in the 
project area during 2016 and 2018 includes 2475 artifacts 
and samples, the majority of which (93%) were collected 
during excavation of the 10 test units at EAG-225, EAG-
226, EAG-228, and EAG-662. Ninety-five percent of the 
material consisted of lithic artifacts, while the remainder 
included a small faunal assemblage, sediment samples, 
and charcoal samples. Twelve tools were identified in the 
upper Diamond Fork collection and include one biface, 
three microblades, and seven unifacial tools from EAG-
228 and one additional unifacial tool from EAG-662 
(Fig. 3). Twelve organic samples were radiocarbon dated 
in 2016 and 2018 (Table 3).

stratigraphy

The larger test units allowed for documentation of stratig-
raphy with greater detail than the shovel tests (see USDA 
2015 for horizon designation guidelines; Fig. 4). A very 
dark reddish brown (5YR 2.5/2) to very dark brown and 
black (10YR 3/2, 2/2, 2/1) vegetation mat with dense root 
cover (O horizon) and underlying loamy humic horizon 

Table 2. Shovel test and test unit totals from four Diamond Fork sites.

Site Volume excavated (m3) Assemblage content
Number of artifacts 

with clear tephra assoc.
Percent 

above tephra
Percent below 

tephra

EAG-225 0.51
debitage (n = 746); charcoal 
samples (n = 1); sediment samples 
(n = 7)

479 4 96

EAG-226 0.34
debitage (n = 25); charcoal 
samples (n = 4); sediment samples 
(n = 6)

10 60 40

EAG-228 0.88

biface (n = 1); microblades (n 
= 3); unifacial tools (n = 7); 
debitage (n = 1045); fauna (n = 
86); charcoal samples (n = 11); 
sediment samples (n = 12)

218 7 93

EAG-662 0.76
unifacial tool (n = 1); chert flakes 
(n = 473); charcoal samples (n = 
2); sediment samples (n = 6)

462 5 95
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(A horizon) capped each test unit. Underlying 
the organic-rich horizons, the test units 
generally exposed unaltered silty to sandy 
loam parent material (C horizon) ranging 
from  olive brown (2.5Y 5/3) to dark yellow-
ish brown (10YR 4/2). In all test units, with 
the exception of TU01CRH at EAG-228, 
a roughly 3 cm thick paleosol (Ab horizon) 
and deposit of light olive brown (2.5Y 5/3) to 
light gray (2.5Y 7/2) creamy silty clay that re-
tained water (tephra; 2C horizon) was noted 
underlying several centimeters of unaltered 
sediment. These test units generally contin-
ued into strong brown (7.5YR 4/6) to very 
dark grayish brown (10YR 3/2) coarse sand 
with silt (3C1) before terminating in gravels 
and cobbles (glacial till; 3C2). All test units 
 exhibited various signs of disturbance due to 
cryoturbation, bioturbation, and solifluction.

Figure 3. Unifacial tools from TU01CRH (a–d), TU01JDR (e–f ), and 
TU02JDR (g) at EAG-228 and TU03CRH (h) at EAG-662.

Table 3. Diamond Fork radiocarbon dates from 2016 and 2018 testing.

Lab no.1 Provenience Material2 rcybp Cal bp (2σ)3 δ13C

CAMS 178984 EAG-228, S11JDR,
assoc. w/biface charcoal 1910 ± 30 1740–1930 –25

CAMS 178985 EAG-225, TU02EC, 
paleosol beneath tephra, 10 cmbs charcoal 2445 ± 35 2360–2700 –25

CAMS 178986 EAG-226, S07JDR, 
assoc. w/flakes charcoal 1845 ± 30 1710–1865 –25

CAMS 178987 EAG-226, S02EC,
beneath tephra, 14 cmbs charcoal 3850 ± 40 4155–4410 –25

UGAMS 40196 EAG-228, TU01CRH,
potential hearth, 7 cmbs

Picea sp.
charcoal 1680 ± 20 1540-–1690 –24.53

UGAMS 40197 EAG-228, TU01CHP,
beneath tephra, 8 cmbs

Picea sp.
charcoal 2140 ± 20 2050–2300 –25.06

UGAMS 40198 EAG-228, TU02JDR,
assoc. w/bone, 10 cmbs

Picea sp.
charcoal 1990 ± 20 1890–1990 –23.73

UGAMS 40199 EAG-228, TU02JDR,
hearth, 20 cmbs

Picea/Larix sp.
bark 1860 ± 20 1730–1870 –24.22

UGAMS 40200 EAG-662, TU03CRH,
Paleosol 1/2, 5-10 cmbs

cf. Alnus/Betula sp.
charcoal 150 ± 20 0–280 –28.06

UGAMS 40201 EAG-662, TU03CRH,
Paleosol 3, 20-–25 cmbs

Alnus sp.
charcoal 450 ± 20 490–530 –25.38

UGAMS 40202 EAG-662, TU03CRH,
Paleosol 4, 25–30 cmbs

Alnus sp.
charcoal 1240 ± 20 1080–1260 –27.03

UGAMS 40203 EAG-662, TU03CRH,
within tephra, 25–30 cmbs

cf. Alnus/Betula sp.
charcoal 1210 ± 20 1070–1220 –25.57

1 CAMS = Center for Accelerator Mass Spectrometry at Lawrence Livermore National Laboratory; UGAMS = University of Georgia Center 
for Applied Isotope Studies

2 Salix Archaeological Services
3 CALIB 7.1 (Stuiver and Reimer 1993)
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Testing at EAG-662 revealed a substantial deposit 
of alluvial sediments with buried horizons not observed 
elsewhere in the project area (Fig. 5). Underlying the or-
ganic horizons, excavation exposed a cryoturbated, mot-
tled  olive and dark brown (2.5Y 4/3; 10YR 3/3) coarse 
sand with silt (BCjj horizon), and two discontinuous dark 
brown to black (10.5YR 3/2; 10YR 2/1) silty clay paleosols 
(Ab and 2Ab horizons). Following these horizons, the unit 
exposed a pedocomplex with dark brown to black (7.5YR 

3/2; 10YR 3/2, 2/1) paleosols of silty clay that retained 
water, interspersed with lenses of dark grayish to yellowish 
brown (10YR 4/2, 4/4) coarse sand. A dark gray (10YR 
4/1) coarse sand with some clay and silt (3C horizon), 
which was also observed at EAG-226, was found imme-
diately beneath the tephra. The unit terminated in sterile, 
mottled dark yellowish to reddish brown (10YR 4/4; 5YR 
3/3) coarse sand with gravels, cobbles, and pockets of olive 
brown (2.5Y 4/3) clayey silt (4C2 horizon).

Figure 5. EAG-662 stratigraphic profile.

Figure 4. Stratigraphic profile generalized from testing at EAG-225, EAG-226, and EAG-228.
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discussion

land use

In the Diamond Fork Valley, the presence of at least one 
hearth feature, large mammal remains, and the domi-
nance of unifacial tools in the lithic assemblages suggest a 
range of activities likely occurred in the region. Although 
archaeologists debate the use of unifacial tools to remove 
hair and flesh from hides (Siegel 1984), the co-occurrence 
of the lithic and faunal remains at EAG-228 indicates that 
occupants likely processed game at the site. These remains 
demonstrate that organic artifacts and features can pre-
serve in shallow contexts at sites that may initially appear 
to contain only surface components. Furthermore, the 
presence of lithic tools associated with animal processing 
suggests that sites in the Diamond Fork were occupied for 
a longer duration than brief lookout or tool maintenance 
stations. Identification of additional faunal material could 
contribute to our understanding of animal processing 
techniques, resource transportation, and mobility.

Griffin and Chesmore (1988:98, 145) commented 
on the repeated use of “dead-end” drainages, such as the 
upper Diamond Fork Valley, in the Uplands for hunting 
throughout prehistory. The density of artifacts and sites 
in the Diamond Fork supports this idea and suggests that 
the region was used intensively throughout the middle to 
late Holocene. If upland drainages were used exclusively 
for shorter-term hunting and processing camps, then the 
archaeological record in lower regions of the Uplands 
should contain evidence of residential sites occupied for 
a longer duration.

For example, Coffman et al. (2018) report on late 
Holocene residential and storage features at EAG-863, 
EAG-865, and EAG-866 that are roughly contempo-
raneous with components in the Diamond Fork Valley. 
The sites are approximately 50 km to the south-southwest 
along the Middle Fork of the Fortymile River and sit at 
approximately 600 masl. The stratigraphic context of 
 pre-ashfall cultural remains at these sites is similar to that 
observed in the Diamond Fork, with artifacts immediately 
beneath the WRAn at the contact with the underlying silt 
(Coffman et al. 2018). Comparison of residential sites with 
shorter-term hunting camps can contribute to our under-
standing of mobility in the Uplands and could identify 
potential impacts of the WRAn on human settlement and 
subsistence strategies.

depositional environment

Within the Diamond Fork Valley, the elevated sites along 
moraines generally expressed compressed stratigraphy that 
made distinction between pre- and post-ashfall compo-
nents difficult to interpret. At EAG-228, the 1890–1990 
and 1730–1870 cal bp dates (UGAMS 40198 and 40199) 
from TU02JDR and the 1540–1690 and 1740–1930 
cal bp dates (UGAMS 40196 and CAMS 178984) from 
TU01CRH and S11JDR were derived from charcoal as-
sumed to be associated with the same subsurface hearth 
features, but the calibrated age ranges do not overlap for 
either pair (Table 3). The discrepancies in the dates sug-
gest that firmer sampling control is required, particularly 
at sites with compressed stratigraphy.

In contrast, the two sites tested on a cutbank in the 
project area revealed discernible stratigraphy that informs 
on the paleoenvironment of the river valley before and 
after the deposition of the WRAn. Multiple depositional 
events occurred in the region after alteration of the val-
ley during late Pleistocene glaciation (Weber 1986). At 
least one depositional event preceded the WRAn ashfall, 
which is reflected in the light gray sands overlying basal 
glacial till and coarse outwash sediments at EAG-226 and 
EAG-662. After the deposition of the WRAn, which was 
disturbed and redeposited in many contexts, pedogenesis 
occurred on the tephra. Soil formation on tephra is often 
attributed to the fact that these deposits cover vast surface 
areas, are able to retain water, and often contain weather-
able elements (Dilley 1988; Ping et al. 1989).

The charcoal pulled from the tephra and overlying 
paleo sol dated to 1070–1220 and 1080–1260 cal bp, 
respectively (USGAMS 40203 and 40202). Although a 
slight reversal is present, the calibrated date ranges over-
lap. The charcoal likely relates to a natural burn event 
that occurred at approximately 1200 cal bp, after the de-
position of the WRAn by 1500 cal bp. The pedocomplex 
present in the stratigraphy at EAG-662 likely reflects a 
period of ecological recovery and reestablishment of veg-
etation communities following the ashfall. This period 
of general landform stability was intermixed with brief 
periods of fine clay and silt deposition and some higher-
intensity deposition of thin sand lenses, which are present 
throughout the paleosols. Based on a date derived from 
charcoal sampled from the surficial paleosol, this series 
of depositional events occurred until 490–530 cal bp 
(UGAMS 40201) and could relate to overbank flooding 
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and aeolian redistribution of floodplain sediments from 
the drainage to the east of the site.

After this period, roughly 25 cm of coarser silty sand 
was deposited over a 500-year period, with one hiatus in 
deposition indicated by a weak paleosol dating to around 
150 years ago. The cause of the shift toward a higher- energy 
depositional environment in the river valley is unclear, but 
the thick deposit of the coarser silty sand overlying the ped-
ocomplex could relate to increased seasonal flooding and 
reworking of floodplain sediments. Notably, the charcoal 
from EAG-662 is predominantly alder (Alnus sp.), while 
the current vegetation is dominated by shrub birch, small 
stands of spruce, and a lesser component of alder. Alder is 
an early-succession species that generally prefers disturbed 
habitats, and the presence of this genus could reflect land-
form characteristics and disturbance regimes. Overall, this 
suggests that the landform is in a period of stability relative 
to its history. Additional survey and testing in the Uplands 
could clarify whether the depositional event that occurred 
over the last 500 years was the result of localized processes 
or a reflection of broader environmental change.

the white river ash north lobe

The results of testing in the upper Diamond Fork Valley 
suggest that the region was occupied before and after the 
deposition of the WRAn. Modern seasonal trends in 
high-atmosphere winds (Muhs and Budahn 2006) and 
ice-core data (Jensen et al. 2014) suggest that the WRAn 
was deposited during the summer. In upland settings such 
as the Diamond Fork Valley, summer deposition could 
have allowed for wind scouring and exposure of surfaces 
and vegetation (Workman 1979). However, precipitation 
can harden fine ash commonly observed in distal tephra 
deposits into an impenetrable barrier (Antos and Zobel 
2005). Ashfalls as thin as 2 cm can hinder growth of plant 
species such as reindeer lichen (Cladonia rangiferina), 
which can take 20 to 80 years to recover after major dis-
turbances (Henry and Gunn 1991). Taller vegetation can 
generally recover from ashfalls less than 5 cm thick a few 
years after deposition (Antos and Zobel 2005).

Bunbury and Gajewski (2013) describe a 60- to 
100-year period of recovery in lacustrine ecosystems in 
the southwest Yukon after the deposition of the WRAe. 
Historical observations suggest that riverine resources 
such as salmon can recover within 10 years of an erup-
tion (Hildreth and Fierstein 2012). Researchers have 
documented the WRAn in exposures to the north along 

the Yukon River and associated tributaries (Froese et al. 
2005). If summer salmon fishing occupied a significant 
portion of subsistence strategies for late Holocene inhabit-
ants in the Preserve, as it did ethnohistorically (Mishler 
and Simeone 2004; Osgood 1971), then a single season 
of reduced fishing returns would have a drastic impact on 
these communities.

In response, populations in the region may have em-
phasized terrestrial mammal hunting in unaffected or 
minimally impacted regions the season following the 
ashfall to supplement winter stock. However, consump-
tion of plants or contaminated water after an ashfall could 
lead to the ingestion of chemicals that would cause health 
problems or death (Cronin et al. 2003; VanderHoek and 
Nelson 2007). Kuhn et al. (2010) describe a partial genetic 
replacement in caribou population in the southern Yukon 
at approximately 1000 years ago, which is likely linked to 
local extirpation as a result of the WRAe and subsequent 
recolonization by a genetically distinct population follow-
ing ecosystem recovery.

Although the deposition of the tephra likely affected 
large mammal range in the Uplands, and therefore human 
land use strategies, the draw to the upper Diamond Fork 
was significant enough for people to return after the ash-
fall. However, initial assessment of the stratigraphic con-
text of the archaeology recovered during testing at EAG-
225, EAG-228, and EAG-662 (Table 2) suggests that there 
may have been decreased use of the upper Diamond Fork 
Valley following the deposition of the WRAn. Additional 
testing is required to establish this pattern as a trend, and 
any correlation between these events does not necessarily 
mean that they are related. Alternative factors that could 
have impacted late Holocene occupation in the upper 
Diamond Fork Valley should be considered.

The context of the cultural components and level 
of testing in the region is not sufficient to establish a 
chronology of post-ashfall occupation. The two flakes 
found at EAG-662 above the tephra were indirectly 
dated to approximately 500 cal bp by association with 
dates obtained from the paleosol that they were found 
in. Furthermore, the lithic assemblages from the upper 
Diamond Fork sites lack typological diagnostic artifacts 
that could inform on cultural continuity or modifica-
tion of technology to accommodate post-ashfall con-
ditions. Additional survey and testing in surrounding 
drainages in the Uplands would provide a valuable basis 
for comparison of pre- and post-ashfall components and 
could address these data gaps.
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defining an archaeological district

The upper Diamond Fork Valley sites likely meet the 
National Register’s definition of an archaeological dis-
trict as a concentration of cultural resources that retain 
integrity, share common characteristics, reflect related ac-
tivities, and are geographically distinguishable from sur-
rounding cultural remains by density, scale, type, or age. 
This research illustrates that the Diamond Fork sites are 
related by function, depositional context, and representa-
tion of intensive use of a discrete geographic region of the 
Uplands. Although the sites may lack individual distinc-
tion, they collectively provide information regarding the 
WRAn, which was a major prehistoric event that affected 
the environment of Alaska and the Yukon and, in turn, 
human subsistence and land use strategies.

Continued comparison of this region to other clus-
ters of upland sites will illustrate the unique characteris-
tics of sites in the Diamond Fork and help to define the 
spatial boundaries of this potential district. Notably, the 
Foster-Keith Site (CHR-077) sits within a complex of sites 
stretching along an 8 km ridge system roughly 20 km 
to the north and downstream from the junction of the 
Diamond Fork with the Seventymile River. This complex 
also likely merits district-level nomination in the NRHP, 
and archaeologists have cited the area as containing some 
of the densest and potentially oldest sites within the 
Preserve boundaries (Devinney 2003). This further illus-
trates the intensity of past land use along the Seventymile 
River corridor and associated tributaries, such as the 
Diamond Fork. Comparison between the lithic assem-
blages documented in these regions could clarify trends in 
technological organization and raw material procurement, 
particularly for the local Seventymile chert, and provide a 
basis for comparing pre- and post-ashfall components in 
the area.

conclusion

Although many of the problems outlined by Griffin and 
Chesmore (1988) still affect our understanding of ar-
chaeology in the Preserve, archaeologists have worked to 
address uneven survey coverage, synthesize survey data, 
standardize site documentation practices, and contribute 
to radiocarbon chronologies in the region. This report pre-
sented the results of four seasons of fieldwork (1985, 2009, 
2016, and 2018) in the upper Diamond Fork Valley in 
the Yukon-Tanana Uplands. In addition, the report briefly 

outlined avenues for future research that would contribute 
to defining an archaeological district and a broader cul-
tural landscape in the upper Diamond Fork Valley. The re-
sults highlight the benefit of intensive fieldwork in a single 
location and contribute to our understanding of middle 
to late Holocene land use in this region of interior Alaska.

The density of artifacts and sites in the Diamond Fork 
indicate intense and recurrent use of the upland drainage 
for large mammal hunting throughout the middle to late 
Holocene. Sites in the Diamond Fork demonstrate that 
organic remains and features can preserve in shallow con-
texts and can yield data that contribute to our understand-
ing of upland land use. Specifically, the Diamond Fork 
sites likely represent longer-term occupations than inferred 
from preliminary site assessments. However, the discrep-
ancies apparent in the radiocarbon dates from the proj-
ect area indicate that greater control is required for sam-
pling organic remains at sites with conflated stratigraphy. 
Refined chronologies and comparison of these hunting 
and processing camps with residential areas could clarify 
general trends in middle to late Holocene subsistence and 
settlement practices in the Uplands.

The stratigraphy and radiocarbon dating at sites in 
the Diamond Fork reflect alternating periods of high- and 
low-intensity sediment deposition, which could be related 
to minor Holocene glacial advances in the Uplands. The 
WRAn delimits these depositional events, and the associ-
ated 1200 cal bp date and overlying pedocomplex likely 
reflect a period of ecological recovery following the ashfall. 
Modern and historic analogs suggest that the ashfall likely 
affected riverine and terrestrial ecosystems. Although the 
duration of this impact is unclear, a single season of re-
source scarcity would have had drastic effects on human 
populations residing in the Yukon and Charley River wa-
tersheds. However, the presence of post-ashfall archaeo-
logical components suggests that the upper Diamond 
Fork region retained significance in subsistence practices 
following ecological recovery. Additional assessment of ar-
tifact assemblages from pre- and post-ashfall components 
could clarify the impact of the WRAn on human occupa-
tion in the Uplands.

This review highlighted the relationship of sites in 
the Diamond Fork Valley, which may lack distinction 
on an individual scale but cumulatively yield significant 
information regarding the prehistory of the Uplands. 
Furthermore, the results informed on the context of ar-
chaeology in the upper Diamond Fork in relation to the 
WRAn tephra, which was deposited during the larger 
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WRA volcanic event that likely impacted the broad pat-
tern of prehistory in Alaska and the Yukon. Based on this 
evidence, these sites can contribute to the definition of an 
archaeological district encompassing the Diamond Fork 
Valley and merit nomination in the NRHP.
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abstract

In the Arctic, fuel is as crucial to survival as food and fresh water. Until recently, however, Arctic 
archaeologists have largely neglected to study fuel use. To address this knowledge gap, I examined 
fuel use at two Thule-era houses dated from about ad 1500 to 1800 at the Rising Whale site, Cape 
Espenberg, Alaska. Results suggest that inhabitants selected firewood according to condition- and 
taxon-specific properties and burned wood in combination with bone and sea mammal oil. The quan-
tities of different woody taxa and fuel types illustrate how Thule managed these resources. Differences 
between houses and contexts suggest Thule people manipulated the combustion properties of fire to 
suit their needs. Oral history suggests that driftwood availability eventually declined at the site. The 
use of timber construction and ample wood charcoal, however, suggests this decline occurred after 
Thule times. This decline may have been exacerbated by the introduction of fuel-hungry woodstoves. 
The combination of woodstoves and a decline in driftwood deposition may have helped to motivate 
the Iñupiat to abandon the area in the late nineteenth and early twentieth century.

introduction

Even in the treeless Arctic, wood is a critical resource, 
and on western Arctic coasts driftwood was the main 
source of wood. The postcontact Iñupiat needed large 
quantities of wood for construction, boat building, 
manufacturing tools, and fuel in steam baths, smoking 
fish, and sometimes cooking (Alix 2016). Constructing 
a wood-framed sod house required upward of 20 trees, 
and large communal qargis (men’s houses) needed about 
twice that amount (Mason 1998:290). The presence of 
similar structures at archaeological sites suggest that this 
trend extended well into the past.

Giddings (1952a) suggested that Alaskans have long 
reserved driftwood for purposes other than fuel (see also 
Saario and Kessel 1966). As such, Arctic people sought 
to conserve woody fuel in several ways. For instance, the 
postcontact Iñupiat boiled food in ceramic or soapstone 

vessels (Harry and Frink 2009), used sea mammal oil 
as their primary fuel, and extended the life of their fires 
by adding bone fuel. Ceramic production, however, was 
fuel-intensive because vessels were fragile and short-lived 
(Frink and Harry 2008). 

Group needs determined whether an area had suffi-
cient wood. Wood availability was important when choos-
ing settlement sites (Burch 2006:52), and it likely limited 
population size in some areas (Giddings 1941; Mason 
1998). Even where driftwood was abundant, acquiring ad-
equate fuel required considerable time and energy.

Coastal Alaskans depended upon the annual delivery 
of driftwood. Driftwood availability, however, differed 
from region to region (Giddings 1952b) and year to year 
(Alix 2005). Climate and topography are major factors de-
termining driftwood deposition. Most Alaska driftwood 
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originates from the forested interior, where precipitation, 
spring temperatures, and flooding recruit trees into rivers. 
The height of floods, the number and intensity of storms, 
and storm trajectory determine the quantity of driftwood 
delivered. Such idiosyncrasies complicate attempts to re-
construct past driftwood availability (Alix 2005; Mason 
1998; Mason and Begét 1991).

Paleoclimatic reconstructions for the last 400 years 
suggest interior Alaska rivers experienced heightened 
flooding (Mason and Begét 1991). Moreover, there was 
increased storminess in the Bering Strait and Chukchi 
Sea (Mason and Jordan 1993). This combination would 
have shipped more logs to sea and increased coastal de-
livery. Thus, driftwood deposition would have likely in-
creased during the last 400 years of occupation at Cape 
Espenberg. Additionally, in the nineteenth century, 
ethno historical reports speak of abundant driftwood de-
livery (Alix 2012:90). 

Regional and local driftwood availability shifts over 
time. Today, there are sites with little driftwood compared 
to what is found in archaeological contexts. Archaeological 
sites in Alaska and Canada like Cape Espenberg, Cape 
Lisburne, and Skraeling Island seemingly had more 
driftwood during the last millennium than at present 
(Alix 2001, 2009a; Crawford 2012; McCullough 1989). 
Current driftwood concentrations appear insufficient to 
support the wood usage seen at these sites. If driftwood 
availability declined, inhabitants would have traveled lon-
ger distances for wood, spent more time finding preferred 
wood, settled for less desirable wood, and used alternative 
materials and fuel sources (Alix 2005).

This research seeks to understand fuel management 
strategies and responses to changing driftwood availabil-
ity at the Rising Whale site, Cape Espenberg. This study 
examined two late Western Thule houses, Feature 68A 
and Feature 33, dated between about ad 1500 and ad 
1800. To manage their fuel supplies, Cape Espenberg’s 
residents made calculated cost-benefit decisions about 
what fuels to burn and in what quantities. They burned 
all available driftwood taxa, shrubby vegetation, bone, 
and sea mammal oil in various combinations. There is, 
however, a curious lack of Populus spp. charcoal (aspen/
cottonwood/poplar genus), which is one of the most com-
mon driftwood taxa in northwestern Alaska today (Alix 
2005). Poplar’s absence raises questions about how Thule 
people categorized and selected firewood according to 

variables like diameter, combustion properties, humidity, 
smokiness, and others.

Cape Espenberg was occupied well into postcontact 
times. Its last residents, the Pittagmiut, abandoned the 
area in the late nineteenth and early twentieth centuries 
for unclear reasons (Burch 1998:303). Shifting tribal 
boundaries (Schaaf 1996) and declining caribou (Rangifer 
tarandus) numbers (Burch 1998) may have led to aban-
donment. Clifford Weyiouanna, a Shishmaref resident, 
suggested that insufficient wood also contributed to Cape 
Espenberg’s abandonment. While some have argued that 
driftwood deposition led to depopulation during Thule 
times, evidence from this study suggests that driftwood 
shortages did not occur until centuries later.

context of the rising whale site

Cape Espenberg is a 29 km long sandy spit on Alaska’s 
northwest coast. This peninsula rises just above the Arctic 
Circle, making it the Seward Peninsula’s northernmost ex-
tension (Mason et al. 1997). It is surrounded on three sides 
by Kotzebue Sound and the Chukchi Sea. The spit’s to-
pography consists of late Holocene storm-deposited beach 
berms, capped by low dunes separated by marshy swales 
and thaw ponds (Mason 1990; Mason and Gerlach 1995; 
Mason et al. 1997). Over the past 5000 years, the spit has 
prograded seaward more than 2 km, adding over 20 beach 
ridges parallel to the shore. These dunes vary in height 
from less than 1 m above sea level to over 10 m. Apart 
from ridge E-14—the “Norton ridge”—the highest dune 
ridges are typically those closest to the modern shoreline 
(Mason 1990; Mason et al. 1997). Fig. 1 shows Cape 
Espenberg’s location in Alaska, the location of Features 33 
and 68A, and the topography of the spit.

Cape Espenberg’s climate is like that of the larger 
Kotzebue Sound region with cool, maritime summers and 
extremely cold winters. Toward the end of the twentieth 
century, Cape Espenberg’s coast was ice-fast from at least 
November to early June (Leslie 1986). The mean annual 
temperature was –5°C, and July’s mean temperature was 
about 15°C from 1981 to 2010 (Arguez et al. 2010). These 
values are not typical of weather conditions during Thule 
times and do not reflect modern, abnormal weather condi-
tions. It suffices to say that the climate of the region has 
long been cold and icy. 

Cape Espenberg was inhabited intermittently for 
over 4000 years (Harritt 1994; Tremayne 2015) due to 
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Figure 1: Cape Espenberg (adapted 
with permission from John Darwent, 
University of California, Davis, 
2015, unpublished).

Figure 2: Cape Espenberg site map (adapted with permission from John Darwent, University of California, Davis from 
Hoffecker and Mason 2010).
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 fluctuating resource abundance. Precontact occupants 
left behind cache pits, house depressions, burials, and ar-
tifact scatters, which can be seen in Fig. 2 (Harritt 1994; 
Mason 1990; Schaaf et al. 1988). After ad 1200, clusters 
of Thule house ruins occur across localized areas on several 
beach ridges for hundreds of meters (Mason and Gerlach 
1995:116), suggesting a dense occupation (Darwent et al. 
2013; Mason and Bowers 2009). 

The Thule culture (ca. ad 1100–1700) is the most re-
cent complex of the Northern Maritime tradition, which 
developed around 1000 years ago in the Bering Strait, 
emerging from antecedent Alaskan Birnirk and Siberian 
Punuk cultures (Mason 2016). Unlike earlier cultures, the 
Thule economy was defined by whaling, and they formed 
relatively large communities to coordinate whale hunts 
(Harritt 1995; Mason 1998). During the Thule era, whal-
ing surpluses created  hierarchies (Whitridge 1999) because 
the umialik (whaling captain) received a larger share of 
captured whales. This surplus of meat and blubber could 
be traded for exotic and prestigious goods (e.g., iron) and 
translated into social power (Sheehan 1995, 1997:179–180, 
184; Whitridge 1999).

At Cape Espenberg there are bowhead whale (Balaena 
mysticetus) remains atop dunes and within houses. However, 
it is not clear if whaling was possible at Cape Espenberg. 
Today, Kotzebue Sound does not attract large baleen-type 
whales, only belugas (Delphinapterus leucas ; Darwent et al. 
2013; Hoffecker and Mason 2011). Any bowhead whale re-
mains may originate from beached animals. After ad 1700, 
the number of late Western Thule/Kotzebue-era type hous-
es at Cape Espenberg decreased. This population decline 
suggests that the spit had become less attractive, leading to 
its ultimate abandonment (Burch 1998), perhaps as a result 
of the sociocultural and resource changes mentioned above.

thule fuel use

Precontact northwestern coastal Alaskans typically burned 
bone, sea mammal oil, and wood. With the exception of 
the Ipiutak (ca. ad 200–900), who apparently exclusively 
burned wood (Larsen 2001; Larsen and Rainey 1948; 
Mason 2013), precontact Arctic Alaskans relied primar-
ily on oil lamps for cooking and heating (Burch 2006; de 
Laguna 1940). Alix (2005) suggests that wood was essen-
tial for many purposes but not usually as fuel. Sometimes 
wood was burned only for specific activities (e.g., smoking 
fish). When Thule people burned wood, they used both 

larger-diameter driftwood and smaller local shrubs and 
twigs (Alix 2009a:192). Finally, Thule people also burned 
significant quantities of bone, which appears to have been 
an important fuel source at other Birnirk and Thule sites 
such as Walakpa and Uivvaq (Alix 2003, 2008). 

features 68a and 33

For this study I examined anthracological collections from 
two houses excavated in the summer of 2010. Located 
on the E-5a and b dune ridges, Feature 68A is part of 
the KTZ-087 site complex, which includes 93 features 
with 39 house ruins extending for 400 m across the spit 
within six discrete areas (Mason et al. 2008:5). Feature 
33 lies on the more seaward E-4 dune within site KTZ-
088, which contains over 40 features, including 27 house 
depressions. Neither excavated house shows evidence of 
postoccupational disturbance, and organic preservation 
was excellent. 

These two houses are typical late Western Thule dwell-
ings (Friesen and Betts 2006; Lee and Reinhardt 2003). 
Both Feature 68A and Feature 33 were semi subterranean 
sod dwellings with wooden frames, likely occupied dur-
ing the winter months. Figs. 3 and 4 are maps of Feature 
33 and Feature 68A, respectively. Each house has a sunk-
en entrance tunnel, a main room, and presumably rear 
sleeping platforms (Feature 68A’s main room was not ex-
cavated fully). Two burned features, referred to as Feature 
68A-1 (F68A-1) and Feature 33-1 (F33-1), were found 
near each house. 

These houses differ slightly. First, Feature 68A has a 
south-facing tunnel entrance and Feature 33 has a north-
facing tunnel entrance (Hoffecker and Mason 2010). This 
difference could indicate changing climatic conditions 
such as the direction of prevailing winds, season of occu-
pation, or changing cultural preferences for tunnel orien-
tation. Feature 68A’s entrance tunnel is long, at nearly 6 m 
in length. In comparison, Feature 33’s tunnel is only 4 m 
long. Second, the main living area in Feature 33 was about 
7 m2, but the full extent of Feature 68A’s partially excavat-
ed living area is unknown. From what has been excavated, 
Feature 68A’s living area appears to be slightly smaller 
than Feature 33’s living area. In the Kotzebue Sound re-
gion, main living areas typically contained elevated rear 
sleeping platforms where most household activities took 
place by the light of an oil lamp (Anderson 1984; Ford 
1959; Lee and Reinhardt 2003). 
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Figure 3: KTZ-088 Feature 33 showing all levels (adapt-
ed with permission from John Darwent, 2010, unpub-
lished). Each square represents 1 m2.

Figure 4: KTZ-087 Feature 68A showing all levels 
(adapted with permission from John Darwent, 2010, un-
published). Each square represents 1 m2.

Thule houses used oil lamps inside the main room for 
cooking, heating, and lighting, but internal hearths or ex-
ternal kitchens with open fires were not uncommon. There 
are examples from Cape Krusenstern, located just across 
the Kotzebue Sound from Cape Espenberg (Giddings and 
Anderson 1986), and along the Kobuk River (Giddings 
1952a). The hearth-like features in Features 33 and 68A 
are termed “burned features” because they are outside the 
main living areas and their function is uncertain. They both 
contain high concentrations of sea mammal oil- cemented 
sand (clinker), charcoal, and small burned bones. 

F33-1 has been interpreted as an unattached but cov-
ered kitchen area (Hoffecker and Mason 2010), but the 
roof structure is unknown. F33-1 resembles some post-
contact and late precontact northern Alaska houses where 
food was cooked in a separate, connected kitchen alcove 
constructed with earthen walls and wood or whale-scapula 
roofs (Friesen and Betts 2006; Lee and Reinhardt 2003). 

F68A-1 is an unconnected burned area to the west of the 
main room with no architectural elements such as walls, 
wood frames, or posts. F68A-1 may have been a separate 
tent-covered outdoor summer cooking or ceramic firing 
area. It might have been a ceramic firing pit because it 
appeared as a reddish, possibly burned, clay-covered area 
(Darwent et al. 2013:444). 

Dates on the two houses come from broken caribou 
bones (Rangifer tarandus), the outer ring of architectural 
wood elements, and short-lived plant material (see Table 
1). These dates point to a late Western Thule period oc-
cupation. A caribou rib from Feature 33 dates to 20 ± 40 
rcybp (Beta-286170; bone collagen). The outer ring of a 
spruce (Picea spp.) tunnel post dates to 80 ± 30 rcybp 
(Beta-343354) or within the same age ranges (2σ 1729–
1920 cal ad 1730–1926 cal ad, respectively). The absence 
of European trade goods suggests that Feature 33 is a 
precontact late Western Thule occupation dating to the 
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late seventeenth to late eighteenth century. Feature 68A is 
slightly older than Feature 33. Multiple radiocarbon dates 
on caribou bones (140 ± 40 rcybp, Beta-286171; 260 ± 40 
rcybp, Beta-286172; 355 ± 27 rcybp, AA-97493; 395 ± 15 
rcybp, NOSAMS-96067) combine to date Feature 68A’s 
occupation to the Intermediate Kotzebue period between 
ad 1495 and ad 1614. 

methods

field methods

After removing overburden and fill layers, excavators em-
ployed blanket scatter sampling, collecting one liter of 
sediment from each 10 cm layer for every 1 m2 unit. This 
sampling method allows for comparison between contexts 
and houses (Pearsall 2015). For F33-1 the crew collected 
a 100% pinch or bulk sample. We did not take a similar 
bulk sample from F68A-1 because the burned area was not 
immediately recognized in the field. In total,  excavators 
collected 237 soil samples from the cultural layers of 
Features 33 and 68A, each sample being approximately 
one liter (save for larger bulk samples). 

Following sampling, we separated botanical and 
 anthracological remains from the soil matrix using flota-
tion. Excavators floated samples on site using a flotation 
system design by Shelton and White (2010). We poured 
sediment samples into the top tank, where we agitated 
them by hand, spraying water pumped from the bottom 
tank using a bilge pump. The light fraction was filtered 
through and collected in 250 µ mesh bags attached to the 
tank’s spout. Following processing, all paleobotanical ma-
terials were sent to the Alaska Quaternary Center at the 
University of Alaska Fairbanks.

laboratory methods

I split occupation-level samples that were still large and 
sandy after initial field flotation. I hand-sieved others 
to remove extra sand, using 450 µ and/or 250 µ mesh 
screens. I sieved all samples at 250 µ and added a 450 µ 
screen when a sample was particularly organically rich. 
To further facilitate the sieving process, I disaggregated 
some hand-sieved samples with a 5% potassium hydrox-
ide (KOH) solution. 

I selected 37 cultural samples—a total 22.5 liters of 
soil—for analysis from the tunnel, burned features, and 
main living areas. Each sample yielded bountiful, well-
preserved paleobotanical remains. I analyzed at least one 
sample from most 1 m2 units of the occupation layer that 
was directly atop the houses’ wooden floors. When pos-
sible, to make samples representative and unbiased, I ran-
domly selected 50 pieces of charcoal for identification. 
Low woody taxa biodiversity in the Arctic and Subarctic 
means that a minimum of 50 charcoal specimens from 
any sample is typically sufficient to capture the full ex-
tent of woody taxa diversity (Mooney 2013:60). In total, 
I examined 1617 charcoal fragments from the sampled 
cultural units.

I initially sorted samples under low (10x) magnifica-
tion, counted charcoal found in sorted samples, and then 
identified these charcoal fragments using a high-powered 
reflected light microscope (100x to 500x). For identifica-
tion, I broke charcoal to view the cross, tangential, and 
radial sections. I observed microscopic anatomy and struc-
ture across these three sections, which typically allowed 
for identification at least to the genus level. Comparative 
materials and reference manuals aided identification 

Table 1. Radiocarbon dates by house feature.

Feature Lab Number rcybp (1σ) Cal bp (2σ) Material

33 Beta-286170 120 ± 40 bp ad 1675–1778 (36.1%) 
ad 1799–1942 (69.3%)

Bone collagen

33 Beta-343354 130 ± 30 bp ad 1678–1764 (32.6%)
ad 1800–1940 (62.8)

Outer ring of tunnel post Picea spp.

68A Beta-286171 250 ± 40 bp ad 1514–1805 Bone collagen
68A Beta-286172 360 ± 40 bp ad 1450–1635 Bone collagen
68A AA97493 355 ± 27 bp ad 1454–1634 Rangifer tarandus (F68A-1)
68A OS-96067 395 ± 15 bp ad 1444–1614 Empetrum nigrum (tunnel floor)
68A Beta-347937 480 ± 30 bp ad 1410–1450 Tunnel bottom crosspiece Picea spp. outer ring
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(see Benkova and Schweingruber 2004; Hoadley 1990; 
Panshin and de Zeeuw 1980). 

I also observed growth curvature to separate small-
diameter local vegetation from nonlocal larger-diameter 
wood using a method proposed by Marguerie and Hunot 
(2007), who distinguished three categories of ray curvature 
(small, medium, and large). Although there are techniques 
that allow for more precise wood diameter estimates, this 
method was sufficient for my purposes (Dufraisse and 
Garcia Martinez 2011) since my goal was to compare the 
ratio of local growth (twigs) to nonlocal growth (drift-
wood). Noting the presence or absence of bark and pith 
in charcoal specimens with tight curvature can help de-
termine if small-diameter (< 5 mm) specimens originated 
from local shrubby vegetation. Only small-diameter speci-
mens with intact bark and pith are considered to originate 
from local vegetation. This distinction is important, as 
some small-diameter fragments occasionally survive the 
driftwood deposition process but not often with bark at-
tached (Alix 2003). 

The absence of definitive hearth features clearly inside 
either structure means that charcoal fragments found in 
the living areas and tunnels of both houses are second-
ary deposits. These contexts represent long-term firewood 
selection and better reflect what wood was available on 
the contemporary landscape. In contrast, because burned 
features such as F33-1 and F68A-1 were likely cleaned be-
tween uses, the charcoal therein represents only the last 
few burning episodes. Such features can give an idea of 
short-term firewood selection (Byrne et al. 2013; Heinz 
and Thiébault 1998). 

I employed statistical tests to interpret differences be-
tween contexts and houses. The number of observations 
and individual taxa counts, however sufficient for captur-
ing woody taxa diversity, proved inadequate for statistical 
analyses. Lumping identified charcoal specimens into two 
larger categories, angiosperm or gymnosperm (hardwood 
and softwood), increased test power. These categories reflect 
distinctions modern Alaskans make between coniferous 
and deciduous woods (Alix and Brewster 2004; Anderson 
et al. 1988; Deo-Shaw 2008). In northwestern Alaska, 
strong evidence for cultural continuity from Thule times 
onward makes ethnographic analogies useful (Anderson 
1984; Collins 1937; Mathiassen 1927; Taylor 1963).

Both categories contain multiple genera. The gym-
nosperm category contains likely spruce (Picea/Larix cf. 

Picea spp.), indeterminate spruce/larch (Picea/Larix), like-
ly larch (Picea/Larix cf. Larix spp.), and undifferentiated 
gymnosperm charcoal. The angiosperm category contains 
alder (Alnus spp.), birch (Betula spp.), a locally growing 
heather family (Empetraceae)—most likely crowberry 
(Empetrum nigrum spp.)—willow (Salix spp.,) indeter-
minate willow/poplar, (Salix/Populus), poplar (Populus 
spp.), and undifferentiated angiosperm charcoal. Note 
that several genera are grouped because they are difficult 
to distinguish microscopically. For instance, spruce and 
larch are quite difficult to separate (Anagnost et al. 1994; 
Bartholin 1979), especially when ray tracheids are poorly 
preserved. Distinguishing willow from poplar can also be 
challenging (Benkova and Schweingruber 2004). Even 
birch can be hard to differentiate from willow at times 
(Marquer et al. 2012).

To select the correct statistical tests, I had to test for 
normality. Normality tests compare observed samples 
to a theoretical probability distribution. According to a 
Kolmogorov-Smirnov Test of Normality at the 0.05 con-
fidence level, these anthracological data were not normally 
distributed. Therefore, nonparametric tests were more ap-
propriate. Nonparametric tests do not assume normality 
and make fewer assumptions about the nature of a sample, 
making them more robust—a quality needed for this rela-
tively small sample size.

Ultimately, I chose Mann-Whitney U and Kruskal-
Wallis tests to contrast gymnosperm and angiosperm 
abundance between the two houses and their contexts. 
Mann-Whitney U tests against the null hypothesis 
that two samples originate from the same population 
and evaluates whether one population has larger values 
than the other (Walker and Shostak 2010). Thus, I used 
nonparametric Mann-Whitney U tests to explore differ-
ences between angiosperm and gymnosperm abundance 
by comparing paired contexts for both houses. For com-
parisons between two or more groups (e.g., multiple 
domestic contexts) I employed Kruskal-Wallis tests. 
Kruskal-Wallis tests are similar to Mann-Whitney U 
tests except they are used when there are more than two 
independent populations. Kruskal-Wallis tests, howev-
er, produce omnibus test statistics, and post-hoc tests 
were necessary to determine which populations varied 
(Walker and Shostak 2010).
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Table 2. Charcoal taxa counts and percentages by house feature.

ID Sum Percent Feature 33 Feature 68A

Alder (Alnus spp.) 2 0.1% 0 2

Angiosperm, undifferentiated 132 8.2% 79 53

Birch (Betula spp.) 14 0.9% 13 1

Crowberry (Empetrum nigrum) 2 0.1% 0 2

Gymnosperm, undifferentiated 83 5.1% 33 50

Likely larch (Picea/Larix cf. Larix spp.) 40 2.5% 31 9

Likely spruce (Picea/Larix cf. Picea spp.) 981 60.7% 426 555

Maybe crowberry (Empetraceae spp.) 11 0.7% 9 2

Poplar (Populus spp.) 29 1.8% 15 14

Poplar or willow (Populus/Salix) 40 2.5% 27 13

Willow (Salix spp.) 230 14.2% 132 98

Figure 5: Charcoal taxa in Feature 68A by unit, level, and context.
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results and discussion

qualitative analyses

Due to preservation issues I could not identify all speci-
mens to the genus level. A minority (16%) of specimens 
examined were too small, vitrified, occluded with for-
eign substances, or decayed to be identified to the taxa 
level. Undifferentiated angiosperms, which could be al-
der, willow, poplar, or birch, comprised 8% of the to-
tal. Undifferentiated gymnosperms—either spruce or 
larch—comprised 5% of the total. Fifty-three very poorly 
preserved fragments (3%) could not be identified at all. 
Unfortunately, such preservation issues are common in 
 anthracological samples. 

Each identified woody taxon must be examined and 
compared against its natural abundance in driftwood 
accumulations. Table 2 shows the number of identified 
woody taxa—including undifferentiated angiosperms and 
gymnosperms—by house and context. Figures 5 and 6 
present the same data but in Tilia graphs. These data are 
compared to Alix’s (2005:89) driftwood data. Presumably, 
a divergence of anthracological taxa quantities from natu-
ral driftwood abundance evidences anthropogenic wood 

selection. There are multiple lines of evidence that the ra-
tio of woody taxa in northwestern Alaska driftwood accu-
mulations has not changed since Thule times (Alix 2001, 
2005:85–86, 2009b; Higuera et al. 2009). Thus, unifor-
mitarian principles apply. 

Perhaps the best way to understand precontact drift-
wood abundance is to use Claire Alix’s 2005 driftwood 
study, which set the standard by identifying driftwood at 
a number of sites on Alaska’s northwestern coast. Alix’s 
sample size at each location is large enough to capture 
the low biodiversity of the region’s driftwood taxa, and 
she sampled driftwood accumulations over a large area. 
Sampling error is unavoidable, but Alix’s survey is more 
than satisfactory. The following analysis compares the 
amount of wood charcoal at Cape Espenberg to the 
amount of different driftwood taxa identified by Alix.

The first taxon to be examined is alder, which is the 
rarest taxon recovered at 0.1% of the total. Alix (2005:89) 
found alder driftwood at two Alaskan sites only (Nunavak 
and Wainwright), where it constituted 4–7% of the  total. 
The inhabitants of Cape Espenberg burned alder in 
amounts smaller than its natural abundance as driftwood. 
Where it grows, various Alaskan groups consider hot, 

Figure 6: Charcoal taxa in Feature 33 by unit, level, and context.
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clean, and slow-burning alder to be decent firewood. Some 
postcontact Iñupiat individuals cited that they preferred 
alder over cooler-burning willow (Anderson et al. 1988; 
Burch 2006; Deo-Shaw 2012). However, alder driftwood 
is particularly susceptible to decay, rotting, and sinking in 
rivers before reaching the sea (Alix 2002). As driftwood, 
alder is rare.

Birch driftwood is also rare in northwestern Alaska. 
Birch decays quickly, and this is accelerated by the  moisture 
trapped beneath its waterproof bark (Alix 2005:91, 
2009b:189). If it is not quickly encased in ice, birch sinks 
within six months of entering the driftwood cycle, which, 
from start to finish, can last three to six years (Deo-Shaw 
2012; Dyke et al. 1997; Hole and Marcias-Fauria 2017; 
Tremblay et al. 1997). Then, even in the unusual instances 
where birch survives the driftwood cycle, its bark prevents 
it from drying properly, making it unsuitable for firewood 
(Alix 2004; Alix and Brewster 2004). 

Thule inhabitants, however, burned birch in keep-
ing with its natural abundance. Birch comprises 1% of 
the charcoal assemblage at Cape Espenberg and consti-
tutes 0–3% of modern northwestern Alaska driftwood 
accumulations (Alix 2005). Elsewhere in Alaska, highly 
energetic, slow-burning birch is considered excellent fire-
wood (Alix 2001; Wheeler and Alix 2004), although some 
groups shun it because it is too smoky (Osgood 1958:163). 
Its desirable combustion properties may have motivated 
Cape Espenberg’s inhabitants to select birch whenever it 
was dry.

Crowberry is the only exclusively local woody taxon 
charcoal, comprising 0.1% of the sample. In contrast, un-
charred crowberry seeds, leaves, and stems dominate the 
macrofossil assemblages at both houses. A full 2061 of the 
2589 macrofossils identified (80%) from cultural contexts 
were crowberry (see Crawford 2012 for macrofossil anal-
ysis). In ethnographic times crowberries were eaten and 
used as medicine, and they may have been used similarly 
by Thule people (Jones 2010; McIntosh 1999). Crowberry 
was infrequently burned, however, likely because it is a 
procumbent shrub. It is most common in both burned 
areas, and experiments demonstrate that using crowberry 
twigs as kindling results in its preservation (Vanlandeghem 
et al. 2015). In addition to serving as kindling, crowberry 
twigs, like twigs in general, could have been added to an 
established fire to help control flame height, heat output, 
ember brightness, and cinder expulsion (Dufraisse 2006; 
Dufraisse and Garcia Martinez 2011).

Alix (2005) classified 5–6% (n = 5 and 6) of the 
Alaska driftwood she surveyed as “likely larch.” At Cape 
Espenberg only 3% of analyzed charcoal specimens were 
identified as probable larch. Larch is energetic firewood 
compared to other taxa (e.g., spruce), and its resiliency and 
flexibility make it well-suited for implement manufacture 
(Alix 2004). Larch appears to be versatile as fuel and oth-
erwise. Perhaps its low occurrence as charcoal means that 
Thule inhabitants chose to save larch for other purposes.

Spruce was the most important firewood taxon. It 
dominates both the anthracological record at Features 
68A and 33 (63%) and northwestern Alaska driftwood 
assemblages (40–69%) (Alix 2005:89; Alix and Brewster 
2004:7). Cape Espenberg’s Thule inhabitants burned 
spruce on the high side of regional values because it is com-
mon, energetic, and clean burning. Alaskans today still 
select spruce specifically when they desire such combus-
tion properties (Anderson et al. 1988; Deo-Shaw 2008). 
Spruce was valuable for other purposes as well: in Alaska, 
Birnirk and Thule people predominantly chose spruce for 
carving (Alix 2001, 2009b).

At 15% of the total, willow is the second most com-
mon taxon at Cape Espenberg, a distant second to spruce. 
Willow comprises 6–23% of sampled Alaska driftwood ac-
cumulations, so the quantity of willow charcoal at Cape 
Espenberg matches its natural abundance. Willow, howev-
er, is cool burning (Alix 2005; Mooney 2013), which could 
suggest that its state was more important than its taxon-
specific properties. Or perhaps willow’s energetic output 
was not noticeably lower than that of more energetic taxa.

There is less poplar charcoal at Cape Espenberg (2%) 
than poplar driftwood today (20–39%). Poplar driftwood 
is common and second only to spruce in some places (Alix 
2005). Feature 33 had poplar structural elements (Méreuze 
2015) as did structures from the Coop site (Alix 2009b). 
Thus, the lack of poplar charcoal cannot be attributed to 
the lack of poplar driftwood. Additional evidence supports 
this interpretation. First, the composition of Alaska’s bo-
real forest has changed little in the last 4000–6000 years 
(Alix 2009b; Higuera et al. 2009). This is the origin of 
most of northwestern Alaska’s driftwood, so if the boreal 
forest is unchanged, so are driftwood assemblages. 

Second, changing ocean currents and/or climatic 
conditions would have altered the ratio of all taxa, not 
just poplar. For instance, shifting gyres can change the 
proportion of Alaskan and Siberian taxa deposited (Alix 
2005:85–86). However, Siberian taxa like larch and pine 
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are rare at Birnirk and Thule sites just as they are today. 
There is little evidence that gyres directing the flow and 
direction of driftwood have undergone any significant 
changes since Thule times (Alix 2001, 2005).

Finally, no woody taxon is significantly more vulner-
able to taphonomic processes. The law of fragmentation 
states that, with time, taphonomic processes reduce dif-
ferential preservation related to taxa specific characteristics 
(Byrne et al. 2013; Théry-Parisot et al. 2010). Thus, differ-
ential decay is probably not a major source of bias. 

Human preference best explains the lack of poplar 
(Théry-Parisot et al. 2010). However, state-specific prop-
erties were often more important than taxon- specific 
properties. Some groups did/do not consider taxon-
specific  characteristics because they did not categorize 
wood by species (Théry-Parisot 2002). Firewood catego-
ries and preferences are not universal. For instance, the 
Greenlandic Inuit named driftwood according to its pur-
pose, and Alaskans on the north coast may sometimes 
categorize firewood as either uumak (green wood) or 
kiruk (dry, dead wood) (Webster and Zibell 1970:101). 

At Cape Espenberg, however, Thule people may have 
shunned poplar because of its taxon-specific combustion 
properties. The Iñupiat today consider poplar to be poor 
firewood (Alix 2005:94; Burch 2006:187). They dislike 
burning poplar in their woodstoves because it is cool and 
fast burning, excessively smoky, and sparky. It is seen as 
the firewood of last resort, though some Alaskans employ 
this smokiness for specific, strictly outdoor activities like 
repelling mosquitoes or smoking fish (Burch 2006:187; 
Deo-Shaw 2008:55). Because there is long-standing cul-
tural continuity in this region, it is possible that Thule 

people also ignored poplar because of its lackluster com-
bustion properties. 

Poplar is the only taxon that was collected in quan-
tities far outside of its natural abundance as driftwood. 
Otherwise, Thule inhabitants chose taxa in quantities 
close to their natural abundance, selecting wood pri-
marily according to its state, length, and caliber while 
ignoring wood with high humidity or other undesirable 
traits. Taxon-specific combustion properties were often 
secondary considerations, but it was the combination of 
state- and taxon-specific properties that made any taxon 
more or less desirable. 

quantitative analyses

Comparing houses with statistical analyses revealed 
categorical differences. A Kruskal-Wallis test indicates 
that at the 0.05 significance level, there are more angio-
sperm fragments in Feature 33 and more gymnosperm 
fragments in Feature 68A ( p = < 0.001) than expected. 
More precisely, an independent samples Mann-Whitney 
U test shows that F33-1 contained significantly more an-
giosperm specimens than F68A-1 ( p = 0.022). Another 
independent samples Mann-Whitney U test revealed that 
Feature 33 contained significantly more local vegetation 
(twigs) than Feature 68A ( p = 0.01). Post-hoc tests show 
that Feature 33’s living area contained more charcoal 
originating from local growth than Feature 68A’s living 
area ( p = 0.045). F33-1 also contained more twigs than 
F68A-1, but the  relationship is not quite statistically sig-
nificant ( p = 0.062). Refer to Figs. 7 and 8 for a visual 
representation of this pattern. 

Figure 7: Comparing growth curvature counts by context 
in Feature 68A.

Figure 8: Comparing growth curvature by context in 
Feature 33.
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Other statistical tests were performed to compare con-
texts within rather than between houses. In Feature 68A, 
a Kruskal-Wallis test shows no statistically significant dif-
ferences between gymnosperm and angiosperm charcoal 
counts when comparing the different domestic contexts 
( p = 0.91 and 0.742 for angiosperm and gymnosperm 
counts, respectively). All contexts within Feature 68A are 
dominated by gymnosperm taxa (overwhelmingly spruce), 
which comprise 72% of the total burned feature, 79% of 
the living area, and 82% of the tunnel assemblage. As 
such, the percentage of gymnosperm charcoal in Feature 
68A is higher than the percentage of gymnosperm drift-
wood in northwestern Alaska (Alix 2005). Figure 9 shows 

the breakdown of angiosperm wood versus gymnosperm 
wood by context in Feature 68A.

I performed identical statistical tests for Feature 33. 
When using an independent sample Kruskal-Wallis test 
I found no statistically significant differences between 
contexts ( p = 0.92 and 0.193 for angiosperms and gym-
nosperms, respectively). Like in Feature 68A, Feature 33’s 
charcoal assemblage as a whole is dominated by gymno-
sperms. Every context in Feature 33, however, has fewer 
gymnosperm specimens than Feature 68A. For com-
parison, gymnosperm taxa comprise 60% of the burned 
feature, 66% of the living area, and 70% of the tunnel. 
The abundance of gymnosperm charcoal in Feature 33 

Figure 10: Angiosperm and gymnosperm charcoal frag-
ments in Feature 33. Numbers grid measures 1 m2.

Figure 9: Angiosperm and gymnosperm charcoal frag-
ments in Feature 68A. Numbers grid measures 1 m2.
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exceeds the abundance of gymnosperm driftwood in 
northwestern Alaska. Figure 10 is a map of Feature 33 
that shows the ratio of angiosperm to gymnosperm wood 
within each context.

Comparing contexts within Feature 68A and Feature 
33 reveals no significant differences in terms of angiosperm 
and gymnosperm abundance. This suggests that inhabit-
ants engaged in a consistent, long-term pattern of drift-
wood taxa selection. Both houses and all contexts are dom-
inated by spruce, likely for the reasons discussed above. 

At each house the percentage of gymnosperm char-
coal (64% at Feature 33 and 77% at Feature 68A) ex-
ceeds the percentage of gymnosperm logs in northwest-
ern Alaska driftwood accumulations (56% on average). 
Thule inhabitants likely accumulated higher quantities 
of gymnosperm logs by exploiting successive driftwood 
deposition episodes. If they preferred gymnosperms, 
Thule foragers would have selected spruce and larch be-
fore collecting less desirable angiosperm wood. If they 
had enough bone, oil, and wood fuel—perhaps including 
stockpiled gymnosperm wood—they could ignore some 
or all angiosperm driftwood. By repeating this over the 
course of multiple driftwood deposition episodes, col-
lected gymnosperm wood would exceed natural abun-
dance. Angiosperm wood, on average, comprises 44% of 
northwestern Alaska driftwood assemblages, but appears 
as charcoal in lower amounts in Feature 33 (36%) and 
Feature 68A (23%). This departure from natural drift-
wood abundance suggests anthropogenic selectivity.

F33-1 has less gymnosperm charcoal than F68A-1, 
which could suggest functional differences between 
the burned features. F33-1 contains more angiosperms, 
twigs, and burned bones than F68A-1. A raw count shows 
that the number of charcoal and bone fragments is simi-
lar (622 and 544 pieces, respectively), but it is difficult to 
know the original ratio because charcoal is more suscep-
tible to taphonomic processes (e.g., trampling) than bone. 
F68A-1 contained a significant quantity of burned bones 
as well, but since we did not take a bulk sample from 
F68A-1, the bone found in both burned features cannot 
be compared directly. 

To understand fuel management practices, it is impor-
tant to determine whether bone was burned intentionally. 
Burning bone is an efficient way to eliminate waste, and 
bones can fall into fires inadvertently. Unless bone was 
added intentionally as fuel it cannot be considered as such. 
In essence, when there are large amounts of bone present 

in contexts that can be linked to an activity, bone is con-
sidered as fuel (Marquer et al. 2010; Marquer et al. 2012). 
While F33-1 may or may not have been used for cooking, 
the large quantity of burned bone fragments suggests that 
bone was added purposefully.

Bone was likely introduced to F33-1 and F68A-1 be-
cause it is a superb fuel source that is about as energetic as 
green wood. Fresh, greasy bones are especially hot burn-
ing because animal fat burns at about twice the tempera-
ture of most woods (Beresford-Jones et al. 2010:2808; 
Deo-Shaw 2008:59). Even so, bone fuel has several draw-
backs. First, it requires high temperatures (350–380°C) 
to ignite, which necessitates kindling (Beresford-Jones et 
al. 2010). Plus, it is a poor heat conductor that does not 
produce embers. Bone is better suited for lighting, dry-
ing, or curing, not indirect cooking or nocturnal heating. 
Additionally, combining wood and bone results in slightly 
lower temperatures, but these cooler burning fires may 
have been safer (Marquer et al. 2010; Théry-Parisot 2002). 
Burning bone and wood together is also an effective way 
to  conserve fuel because the correct ratio of bone to wood 
(80% bone and 20% wood is ideal) increases burn time 
(Théry-Parisot 2002:1418). 

While there is a widespread notion that the addition 
of bone fuel implies firewood scarcity, this is not always 
true (Cook 1969:277; Hoffecker 2005; Marquer et al. 
2010:2735). The main support for such an argument is an 
apparent paucity of wood charcoal. Taphonomic processes 
(e.g., freeze/thaw cycles, bioturbation), however, affect 
charcoal more intensely than bone (Marquer et al. 2010; 
Marquer et al. 2012). Thus, it is difficult to accurately esti-
mate the original proportion of bone to firewood. In short, 
the quantity of burned bone does not prove that driftwood 
was less abundant during the occupation of Feature 33. 
Instead, occupants may have desired bone’s combustion 
properties and/or wanted to conserve wood.

The inhabitants of Feature 33 also burned more local 
vegetation (twigs) in the living area and burned feature. 
Twigs can be used to manage internal fires as outlined 
above (Dufraisse and Garcia Martinez 2011), and the ad-
dition of twigs to F33-1 could have served as kindling and/
or helped control the fire. Secondary deposits of twiggy 
charcoal in the living area of Feature 33 evidence their ad-
dition to multiple anthropogenic fires. 

The inhabitants of Feature 33 were burning more bone 
and less desirable angiosperm wood, but this is not likely 
due to driftwood decline and scarcity. With a decline in 
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driftwood deposition, inhabitants would have exhausted 
preferred gymnosperm firewood sooner and burned more 
angiosperm firewood. Eventually they would have re-
sorted to burning poplar, whatever its drawbacks. Thus, if 
driftwood was scarce, there should be more poplar char-
coal. Feature 33 and Feature 68A contain about the same 
amount of poplar, however. This suggests that Feature 33’s 
inhabitants could ignore poplar because they had enough 
wood, bone, and oil. 

Seasonality could explain the idiosyncrasies of F33-1. 
Since the Birnirk and Thule era (at least) until the recent 
past, the Iñupiat and their ancestors occupied semisubter-
ranean houses on the coast from fall to spring. With the 
return of warmer weather these dwellings became warm, 
smelly, damp, and flooded. Most people evacuated their 
winter dwellings and adopted a more mobile lifestyle to 
access different resources and engage in trade during the 
warmer months (Friesen 1999; Harritt 2013; Rainey 1947; 
Thornton 1931).

The increased addition of cooler-burning angiosperm 
taxa to F33-1 could have controlled heat output in the 
springtime. If the inhabitants of Feature 33 followed the 
traditional migration pattern, they would have lit their last 
fire in the spring. At any time of the year temperature con-
trol was important in these houses, which could become 
uncomfortably hot. When cooking, Iñupiat women need-
ed to open their seal gut skylight to cool the interior, pre-
vent ice in the sod superstructure from dripping, and to re-
duce carbon monoxide levels (Frink and Harry 2008:113). 
F33-1 was likely enclosed in a superstructure, and warm-
ing spring temperatures would heat up the interior too 
much. Adding cooler-burning firewood could have miti-
gated this problem by reducing heat output. Furthermore, 
burning less-energetic wood in warmer months could con-
serve hot-burning woody taxa for the winter.

If F68A-1 was a summertime pottery-firing feature, 
angiosperm wood might have functioned similarly to 
control temperature. During the summer, northwestern 
Alaska is cool and humid, which makes pottery produc-
tion difficult. It is hard to dry clay pots before firing, and 
damp vessels explode when heat creates steam inside the 
body (Fink and Harry 2008:112). The solution is to use 
organic temper that makes ceramics highly porous and to 
fire wares at low temperatures. This prevents the clay from 
sintering while allowing steam to release (Fink and Harry 
2008:112). Adding the correct ratio of different fuels may 
have kept firing temperatures suitably low.

Furthermore, the role of sea mammal oil must be con-
sidered. Thule people relied heavily on oil lamps for light, 
heat, and cooking. The living area in Feature 33 yielded 
an in situ oil lamp (Crawford 2012), and it appears that 
inhabitants may have intentionally added oil to F33-1, 
because the underlying surface is clinker. Furthermore, 
many charcoal fragments from both F68A-1 and F33-1 
were permeated by a solid orange-brown substance, which 
appears to have been introduced as a liquid. I suspected 
that this was solidified sea mammal oil and sent a speci-
men for testing. Unfortunately, the test was inconclusive 
because the sample was too small to detect lipids beyond 
trace amounts (Crawford 2012:98). 

If the substance was solidified oil, it could have origi-
nated from sea mammal oil, greasy bones, or fatty meat 
drippings. While the Iñupiat typically boiled their food, 
they did occasionally roast meat (Burch 2006), a practice 
that extends into antiquity. Alternatively, heated greasy 
bones release liquid fat into a fire and soak firewood. This 
added fat slows combustion and extends the life of the 
fire (Yravedra et al. 2017). De Laguna (1940) reported 
that the Iñupiat would soak firewood with seal oil when 
firing pots. If oil was added purposefully, it was to con-
serve fuel, control temperatures, extend burn times, and 
control combustion properties (e.g., flame height, the for-
mation of cinders).

did driftwood decline at cape espenberg?

The population at Cape Espenberg declined after ad 1700, 
but dwindling driftwood deposition was not a primary 
factor. Regionally, paleoclimatic reconstructions suggest 
that driftwood deposition was higher during the last 400 
years or so (Alix 2012:96). Ethnohistorical accounts re-
call that there was plentiful driftwood into the nineteenth 
century before the introduction of the woodstove (Burch 
2006:273). Both Feature 68A and Feature 33 were con-
structed out of heavy timbers rather than another mate-
rial such as the bowhead whale bones that appear on the 
landscape. Both houses suggest there was enough fuel to 
ignore poplar, a fuel of last resort in ethnographic times. 
In sum, there is little evidence of driftwood decline and 
fuel scarcity during Thule times. Rather than fuel scarcity, 
the patterns seen at Feature 68A and Feature 33 represent 
fuel management strategies. The combination of bone, 
driftwood, twigs, and oil may be related to temperature 
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control, seasonality, activity, and fuel conservation, not a 
shortage of driftwood.

Driftwood supplies eventually became insufficient to 
meet the demands of the local population. This may have 
been due to an actual decline of driftwood deposition, a 
perceived decline due to the large amounts of firewood 
needed to fuel woodstoves, or both. If driftwood deposi-
tion declined during the late precontact period, it does not 
appear to have been deleterious to the thinning late Thule 
population. Perhaps it was the combination of declining 
driftwood supplies and the introduction of the woodstove 
that is remembered in historical oral accounts. 

conclusion

This report contributes to our understanding of how Thule 
people selected firewood according to state- and taxon-
specific combustion properties, how they managed fuel 
supplies, and how they controlled combustion properties 
by combining different fuels. Fuel use in the Far North is 
a complicated subject because bone, oil, and wood were 
used in varying amounts depending on cultural preferenc-
es, availability, activity, seasonality, and other variables. 
Until this subject is more fully understood, research will 
remain exploratory. There is little evidence of fuel short-
ages during Thule times. Instead, it was not until late 
precontact or postcontact times that driftwood supplies 
became insufficient. 
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absTRacT

Ideas about the Old Bering Sea ivory-carved art are limited by the current state of the artifacts, which 
differs from their original appearance. The artistic decoration of an Old Bering Sea “winged object” is re-
creation based on careful study of original artifacts. The most studied art of the Old Bering Sea culture 
is its graphic component—the style and details of the ornamentation. An essential part of the decor was 
also the final surface finish with dyes and inlays, which, due to the selective preservation of materials, has 
not received proper assessment by specialists. A study of the materials from the Ekven cemetery in the 
collection of the State Museum of Oriental Art in Moscow has shown that the Old Bering Sea decora-
tive compositions had polychrome decoration, and the engraving, coloring, and inlay made up a single 
complex in the embodiment of the decorative design. This article provides a photo reconstruction of the 
color design of a “winged object” from the Ekven Burial 251 as it would have appeared at the time of 
early Old Bering Sea culture based on the fragments of pigment preserved in the engraving.

inTROducTiOn

In the history of the Yupik and Inuit of Bering Strait, the 
first millennium ad is remarkable for the extraordinary 
flourishing of fine art. There are several related ancient 
cultures at this time, and the artistic tradition of each of 
them has a certain specificity. One of the most striking 
is the Old Bering Sea tradition, which spread along the 
shores and islands of Chukotka in the Russian Far East. 
The largest monuments of the ancient Bering Sea cul-
ture include Ekven, located on the Chukchi coast of the 
Bering Strait (Fig. 1). This famous archaeological complex, 
including the remains of a large settlement and an exten-
sive burial ground, was investigated from 1961 to 1974 by 
the expedition of the Leningrad Institute of Ethnography 
of the Academy of Sciences of the USSR (Arutyunov and 
Sergeev 2006) and then, in 1987–2003, by the expedition 

of the Moscow State Museum of Oriental Art (Leskov and 
Müller-Beck 1993).

Our knowledge of primitive art remains fragmen-
tary. Assumptions about Old Bering Sea art are based on 
the study of numerous and diverse surviving artifacts on 
bone and ivory, which comprise the majority of the col-
lections. Also limited is our understanding of the actual 
bone and ivory carving tradition, based on the modern 
form of the artifacts. Despite the amazing state of pres-
ervation of many Old Bering Sea artifacts, their appear-
ance did not escape the effects of time and differs from 
the original works.

The basis of life for Old Bering Sea people was hunting 
large sea mammals. Walrus tusk, available in abundance, 
was the most popular raw material for  ornamentation. 
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Durable and malleable in processing, it could be used in 
various ways. The decoration of Old Bering Sea artifacts 
was facilitated by the easily engravable surface of ivory. 
The very first finds at the beginning of the twentieth cen-
tury occurred at the dawn of Arctic archaeology and at-
tracted researchers’ attention to the complex and careful 
ornamentation. Features of engraved compositions were 
one of the determining criteria in distinguishing and dat-
ing ancient Siberian Yupik and Inuit cultures, and today 

engraving is the most studied aspect of Old Bering Sea art 
(Bronshtein 1986).

An essential component of the decoration and graph-
ic design of these items was included as the final surface 
finish with dyes and inlays. Artifact descriptions often 
mentioned the preserved inlays and remnants of paint in 
the engraved lines, dating back to the earliest studies on 
Arctic archaeology (Collins 1937:287; Larsen and Rainey 
1948:72). Yannick Meunier (1992:42–43) was the first to 

Figure 1. The Ekven burial site on the Chukotka Peninsula, the Russian Far East, and the greater Bering Strait region.
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notice the presence of black and red pigment in the deco-
ration of Old Bering Sea artifacts. 

Old Bering Sea ornamental compositions were not 
just colored with dyes: they were polychrome. In antiquity 
the engraved lines filled with red and/or black pigments 
clearly stood out against the milky-white surface of wal-
rus tusk, complemented by the insertion of wood, other 
types of bone, baleen, and so on. Engraving, dyes, and 
inlays constituted a single complex in the embodiment of 
the decorative design, and some ornamental features may 
have served technological functions. I came to this con-
clusion after examining the assemblage of Old Bering Sea 
artifacts from the Ekven cemetery, which is stored in the 
Archeology of Chukotka collection at the State Museum 
of Oriental Art in Moscow. Comparison of various arti-
facts with fragments of dyes in the engraving, as well as 
preserved inlays, made it possible to identify a number of 
features of polychrome design that are characteristic for 
different periods of the Old Bering Sea culture. The results 
of these visual observations and reconstruction of two ob-
jects were published earlier (Sukhorukova 2007, 2012). 
The reconstruction presented in this article considers a 
new, more specialized approach to the study of pigments 
on Old Bering Sea artifacts (Pakhunov et al. 2017).

ThE wingEd ObjEcT

Object no. 129 Dr-IV is the rear part of the harpoon 
shaft, also known as the winged object, from the collec-
tion of the State Museum of Oriental Art. It was discov-
ered in Burial 251 of the Ekven cemetery (Figs. 2 and 3). 
Based on the scope of the burial inventory, features of 
the ornament, and size, it dates to the early period of the 
Old Bering Sea culture (OBS-I). In its present  condition, 
the object has the yellow-brown color characteristic of a 
stained walrus tusk. Despite some surface damage, the 
engraved design is easy to see. The ornamental com-
positions include drilled holes, hemispherical recesses, 
and deep linear slits. Particles of a pasty substance are 
preserved in the engraved lines. Previously, it was pos-
sible to identify only red pigment in OBS-I artifacts 
(Sukhorukova 2012:117) and, in this case, a rather large 
fragment at the end of the wing is visible to the naked 
eye (Fig. 2). Professional photography at high resolution 
revealed that there was also a black pigment in the filling 
of the engraving (Fig. 4). The proposed reconstruction of 
polychrome compositions adorning both sides of the ob-
ject (Fig. 5), like any archaeological reconstruction, was 

approximated. Particular details of the decor have raised 
questions, some of which are addressed below.

cOlOR schEmE

The available data leave no doubt that the polychrome 
design of the winged object was based on a combination 
of three main colors—red and black compositions on an 
ivory background. A study of the Ekven ornamental arti-
facts used a chemical-analytical method, demonstrating 
that the black dye was obtained from soot mixed with clay 
minerals and the red was made up of powder obtained 
by abrading fragments of iron-bearing hematite and iron 
oxide hydrates in various combinations. Multifaceted rock 
fragments were found in the inventory of many burial 
complexes of the Ekven cemetery, although not from 
burial No. 251 (Pakhunov et al. 2017). The color schemes 
among the various artifacts are heterogeneous—from dark 
red to light pink—which can be due to variances of raw 
materials, the introduction of additives, and so on, as well 
as differential factors of preservations. Based on my ob-
servations, the color of the dye can change to off-white, 
sometimes even within the same line of engraving; the 
pigment fragments on the winged object have the same 
indistinct tone. But apparently the “tentatively red” ochre 
color was of fundamental importance in the decoration, 
and it was this color that was used in the reconstruction.

REd and black cOlOR disTRibuTiOn

In the decoration of Old Bering Sea artifacts, deeper lines 
illustrating the main elements of the composition were 
filled with red pigment, while thin lines with black created 
an ornamental background (Sukhorukova 2012:117–118). 
Recent studies have clarified the decoration technique, 
which was carried out in two stages: first, the entire orna-
mental composition was painted black, then the red pig-
ment was applied locally on top of the black (Pakhunov 
et al. 2017:86).

The regularity of dye particles in the engraving of the 
winged object allowed us to re-create the principle of color 
applications. Trace pigments were preserved mainly on the 
flat side of the artifact (Fig. 5, bottom)—multiple black 
lines and some with reddish tint. Of the latter, a fragment 
at the end of the wing—from the filling of a triangular 
element—is noteworthy, as if “shaded” by frequent en-
graved lines (Fig. 2 fragment; Fig. 4, left). Geometric zones 
similarly decorated with hatching are often found in Old 
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Bering Sea ornamental engraving. This surface treatment 
provided good adhesion to dyes and was obviously needed 
for coloring large areas of the composition.

Of course, a number of details of the reconstruc-
tion remain controversial. Filling pigment-free etchings 
with color, I was guided by decoration technique. Where 
the depth of the lines did not allow me to choose the 
color with confidence, I used the logic of composition. 
Particular difficulties arose when reproducing the color of 
the convex side of the winged object (Fig. 5, above), espe-
cially its central part. Microscopic fragments of red pig-
ment were preserved only in a schematic representation of 
the subtriangular “mask,” with round eyes including inlay 
in the center. The remaining engraved details, especially 
the wedge-shaped lines and hemispherical recesses in the 
center, were painted intuitively.

inlay

Round inlay inserts and recessed linear slits are typical for 
finished artifacts of early Old Bering Sea (Sukhorukova 
2012:116–117). The inserts have features characteristic 
of this period, differing by the relatively large diameter of 
the hole and a filling in the form of an ivory pin (usually 
of walrus tusk) in a wide ring of mastic. The collection 
of  the State Museum of Oriental Art contains a num-
ber of OBS-I artifacts with preserved inserts, and it was 
not difficult to reproduce an insert in the reconstruction 
of the winged object. Much more controversial is the fill-
ing of symmetrical slits. The long vertical grooves sepa-
rating the central part and the wings on both sides—not 
logical from the compositional point of view for coloring 
and not deep enough for inlaying—should probably be 
considered an element of the malleable surface design. 

Figure 2. The winged object from the State Museum of Oriental Art. Current state. Photo by E. I. Zheltov.
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Figure 3. The winged object from the State Museum of 
Oriental Art. Drawing by N. S. Survillo.

Figure 5. A photo reconstruction of the color design of the 
winged object. Photo by Elena S. Sukhorukova.

Figure 4. Micro-photo of features of the engraving from fragments of pigments. Photo by A. S. Pakhunov.
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Clearly intended for inserts are two pairs of converging 
slots in the composition with the “mask,” which are, of 
course, semantically important elements of the image 
clearly intended for inserts (Fig. 5).

Apparently, unless the inlay itself had a special sym-
bolic meaning, the color of the inserts had to stand out 
against the red and black lines of the ornamental composi-
tion. The available data do not permit complete confidence 
in the color of the reconstructed inlay. In the filling of the 
round holes, the original inserts from another OBS-I ar-
tifact with dark brown mastic were used as a model. But 
its composition has not yet been investigated, and it is also 
not entirely known whether such a color was used in an-
tiquity. Linear grooves are filled with pieces of wood as 
the most logical inlay material for this kind of recess. But 
fragments of wood could have been painted as well, and 
other materials may also have been used, such as baleen, 
bark, plant fibers, etc.

cOnclusiOn

The specifics of bone and ivory decorating are an impor-
tant criterion for identification and periodization of an-
cient Yupik and Inuit cultures. Some of the most strik-
ing aspects of the Old Bering Sea art are the sophisticated 
engraved compositions, combining various linear config-
urations with small and even microscopic geometric ele-
ments. Three main types of the Old Bering Sea ornamen-
tation and, respectively, three evolution stages of the Old 
Bering Sea culture are recognized: early (OBS-I), middle 
(OBS-II), and late (OBS-III). The classification was first 
proposed by Henry B. Collins (1937:46–49, 85–92) in the 
1930s and later completed by Mikhail Bronshtein (1986). 
Though still up to date, the classification can be signifi-
cantly refined. OBS decorating implied a complex sculp-
ture and graphic design followed by a polychrome surface 
finishing. Apart from having a generalizing semantic 
meaning, engraving also served as a visual aid in express-
ing individual object semantics, amplifying and enriching 
dimensional details. The peculiarities of inlayed graphic 
compositions were defined by form, purpose, and religious 
intent for the artifact, while individual engraving details 
were defined by coloring techniques.

Judging by the Ekven finds, the polychrome decora-
tion of the ivory was preserved throughout the entire ex-
istence of the Old Bering Sea culture. The winged object 
reproduced here dates to OBS-I. The evolution of the ar-
tistic tradition produced variable colors, engravings, and 

inlays. With the gradual demise and disappearance of Old 
Bering Sea art, polychrome lost its meaning, and the sym-
biosis of the three decorative technologies—engraving, 
pigments, and inlay—lost its relevance. Inlay ultimately 
turned into an independent decorative means, and color-
ing became exclusively auxiliary to highlight the lines of 
the engraving.
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absTRacT

This paper explores the roles that caribou played in the prehistoric cultural history of eastern Knik 
Arm, the western Chugach Mountains, and the Anchorage Lowlands. The Anchorage Lowlands, 
located between the Elmendorf Moraine and Turnagain Arm, represent a unique geographic feature 
that constricts the overland movement of animals and humans between the Matanuska and Susitna 
River drainages to the north and the Kenai Peninsula to the south. The lowlands were sparsely popu-
lated by human groups prior to the expansion of the prehistoric Dena’ina people, and the populations 
of past faunal species is largely unknown. The finding of a naturally shed caribou (Rangifer tarandus) 
antler from a tributary of Ship Creek is presented within the context of the local prehistoric record 
of the area. Direct evidence of prehistoric caribou use in the Anchorage Lowlands is almost entirely 
absent; therefore, a review of the ethnographic and historical records is provided to present a picture 
of the role that large game procurement may have played for pre-Euroamerican inhabitants. Caribou 
were a valued and actively sought-after resource by the Dena’ina on the eastern shore of Knik Arm. 
Informants from these bands, who typically traveled seasonally into the Talkeetna Mountains to pro-
cure caribou, also reported their presence in the upper Ship Creek area.

inTROducTiOn

A naturally shed caribou antler (Rangifer tarandus) was 
recovered during archaeological and ecological surveys 
on Joint Base Elmendorf-Richardson (JBER) in the west-
ern Chugach Mountains in July 2018. The recovery of 
the antler spurred the following research into the local 
 protohistoric use of this resource. Caribou have never be-
fore been documented in the eastern Knik Arm or north-
ern Turnagain Arm area, either in modern or historic 
times (the continuous historic record in this area only be-
gins in the late nineteenth and early twentieth centuries). 

The geographic region of the Anchorage Lowlands (repre-
senting the lower-elevation landscape south of Elmendorf 
Moraine, west of Knik Arm, and north of Turnagain 
Arm) is about midway between the historic ranges of the 
closest two herds: the Nelchina herd to the north and the 
Kenai herd to the south (Bangs et al. 1982; Hemming 
1975). This paper explores the results of a radiocarbon as-
say on the remains within the context of the historical and 
archaeological record of the western Chugach Mountains 
and the Anchorage Lowlands.



Alaska Journal of Anthropology vol. 18, no. 2 (2020) 63

backgROund

The antler was recovered on a mountainside just above the 
Snowhawk Shelter Cabin near the split of the eastern and 
western headwater forks of Snowhawk Creek (a tributary 
of upper Ship Creek), at an elevation of ~910 m (~2985 ft) 
(Fig. 1, Fig. 2). Both valleys were surveyed in July 2018 
to investigate reports of numerous stacked stone blinds in 
the vicinity of Tanaina Lake, likely built during military 
training exercises during the Vietnam War era (1965–
1975) (Smith et al. 2019). Both valleys gradually increase 
in elevation above the existing tree line. The southeastern 
valley terminates in a box canyon surrounded by steep 
mountains, while the southwestern valley terminates at 
Tanaina Lake. The inclines on all sides of the valleys are 
steep and consist of intermittent cliffs, scree fields, and 
areas of alpine/tundra vegetation (Hultén 1968). Several 
large permanent or semipermanent snow and ice patches 

were observed and investigated on the slopes. None of 
them exhibited any preserved evidence of caribou use, 
such as layers of preserved ungulate dung, as found in cen-
tral Alaska and southwestern Yukon ice patches (Hare et 
al. 2004, 2012; VanderHoek et al. 2012). We did not ob-
serve other antlers or additional evidence of caribou pres-
ence during this survey. The exposed tip of the bez tine 
protruding from above the tundra vegetation facilitated its 
discovery high on a 20-degree slope on the northern end 
of the central ridge that separates the two upper forks of 
Snowhawk Creek. Most of the antler, except for the heav-
ily weathered bez, was covered by moss and lichen before 
recovery, aiding its preservation (Fig. 3). The base of the 
antler was well preserved and suggested that it represents a 
natural shed. There is no observed evidence that the antler 
was directly associated with any past human activities.

Despite the lack of directly associated human activi-
ties, the documented presence of a caribou antler in the 

Figure 1. Location of caribou antler. Map by Gerad M. Smith.
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The prehistoric record of the geographic terrain east 
of Knik Arm and north of Turnagain Arm has thus far 
only been discussed comprehensively in cultural resource 
management reports associated with local infrastructure 
surveys (e.g., McMahan and Holmes 1996; Smith et al. 
2019), and is largely only discussed as a side note to larger 
regional analyses (Reger 1998; Wygal and Goebel 2012). 
To clarify the importance of the artifact, this paper will 
also explore the known local cultural and ecological land-
scape. This model will also highlight important research 
gaps for the area.

mEThOds

After recovery, samples of the antler were submitted to 
Beta Analytic Radiocarbon Dating in September 2018. 
The results from the bone collagen produced a date range 
of 210±30 bp or 144–216 cal bp (Table 1). The results 
are similar to another radiocarbon assay on protohistoric 
 bison (Bison bison athabascae) remains (also devoid of cul-
tural context) recovered from Chester Creek (170±30 bp), 

Figure 2. Antler at discovery location. Knik Arm can be 
seen to the north in the background. Image by John Hill 
(July 16, 2018).

Figure 3. Recovered antler, with broken bez tine. Ra-
diocarbon samples were removed from the main beam 
midway between the bez beam and rear point. Image by 
Margan Grover (October 10, 2018).

Table 1. Radiocarbon results from antler.

Lab Number Material ¹⁴C Age (years bP) δ¹³C (⁰/oo) 2σ Calibration¹ (95.4%)
Beta-507442 Bone collagen 210 ± 30 -33.78 144–216 cal bp (54%)

267–305 cal bp (32%)
0–21 cal bp (14%)

¹ 1 σ, Calib 7.10, using IntCal13 (Reimer et al. 2013; Stuvier et al. 2018).

region is important for understanding the area’s ecologi-
cal and cultural history. Caribou was one of several spe-
cies that played a vital role in the seasonal movements of 
the Dena’ina people of Knik Arm historically (Osgood 
[1937] 1966). Their documented presence in the western 
Chugach Mountains offers a further line of evidence in 
interpreting subsistence strategies. Despite not being asso-
ciated with any cultural remains, we report on this finding 
as it represents the first direct evidence of the presence of 
caribou in the western Chugach Range, and even a single 
representative fossil assists as an ecological proxy in recon-
structing the past environments within which prehistoric 
people interacted.
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which, along with caribou, is not considered endemic to 
the area (Stephenson et al. 2001). The presence of bison 
in the Anchorage Lowlands has not been corroborated 
by any historic or ethnographic data. A single statement 
about the presence of caribou in the area was provided by 
Dena’ina historian Shem Pete (Kari and Fall 2016:332). 
Both species were utilized throughout the state in places 
and times where they could be obtained either as part of 
predictable, seasonal rounds, or when they could be taken 
opportunistically. Stephenson et al. (2001) provide a com-
prehensive analysis of the presence and ethnohistoric use 
of Alaska bison prior to extirpation.

The following discussion explores the role of late 
Holocene caribou exploitation in the upper Cook Inlet 
 region. It derives from a comprehensive review of all prehis-
toric sites in the Anchorage Lowlands region and western 
Chugach Mountains, as recorded in the Alaska Heritage 
Resource Survey database (2018) and the Alaska Office of 
History and Archaeology archives. We present a prelimi-
nary intersite model of landscape use based on temporal 
and geographic records, and correlate this with a published 
ecological reconstruction of the area.

ThE sTudy aREa

A robust reconstruction of the prehistory of the Anchorage 
Lowlands remains lacking, and meaningful inferences 
must be made with the regional record throughout the 
Cook Inlet region. The local cultural history record that 
has been documented is primarily informed through 
lithic typology and surface feature characteristics, as 
many representative sites lack associated radiocarbon or 
stratigraphic integrity, or detailed excavations. Finally, 
the  archaeological signal of these settlement systems may 
be the result of research bias or taphonomic bias. Despite 
these problems, a broad, if piecemeal, picture does emerge.

Despite having become deglaciated and vegetated by 
~14,000 cal bp (Ager et al. 2010; Reger et al. 1995), the 
earliest occupied site in the Anchorage Lowlands appears 
to date well into the Holocene Thermal Maximum that 
dramatically affected the Arctic and Subarctic climate 
(Anderson and Brubaker 1993; Kaufman et al. 2004; and 
see discussion of its negative preservation effects on the 
archaeological record in Hare et al. 2012). To the north, 
an initial human occupation in the lower and middle 
Susitna Valley occurred during the earlier Younger Dryas 
(Wygal 2009, 2010; Wygal and Goebel 2012). The Beluga 
Point Site (ANC-00054) on the northern rocky shore of 

Turnagain Arm represents perhaps the earliest known site 
in the study region. It is representative of the Northern 
Paleoarctic tradition and has been cautiously typologically 
dated to ~7000–8000 cal bp (Reger 1996:433). The ap-
pearance of the early Beluga Point component coincides 
with a long period of local ecological stabilization. After 
~8700 cal bp to ~1800 cal bp, the local vegetation regime 
can be characterized as a stable Betula, Alnus, and Picea 
dominated boreal forest. The cultural history of subse-
quent pre-Dena’ina archaeological traditions is also only 
ephemerally known. They include the Northern Archaic 
tradition (represented at the site of ANC-03961), Ocean 
Bay II (ANC-00054, ANC-00816), Arctic Small Tool 
tradition (ANC-00054, ANC-00078), and Riverine 
Kachemak (SEW-00131, TYO-00058) (Fig. 4). All of 
these sites appear in the southern Anchorage Lowlands 
region to the southeast, along the northern shores of 
Turnagain Arm. This suggests that if the sites truly are 
representative of the actual interaction patterns of these 
cultures with the Anchorage Lowlands landscape, these 
early groups only found themselves briefly in the area—
possibly during times of expanded mobility (Dumond 
and Mace 1968; Reger 1981:185–186; Reger and Bacon 
1996; Reger and Boraas 1996).

The signal of these middle Holocene traditions may 
have been regionally affected by seismic activity. Great 
earthquakes (those on par with the 1964 “Good Friday” 
earthquake) have been correlated with possible cultural 
hiatuses throughout the Cook Inlet region (mainly in-
formed using data from the Kenai Peninsula). These were 
modeled as occurring around 800, 1400, and 2200 cal bp, 
with fragmentary evidence suggesting older earthquake-
related hiatuses possibly around 2700 and 3200 cal bp 
(Hutchinson and Crowell 2007). Alaska Range volcanism 
may also have played a defining role, potentially causing 
periodic interruptions in long-term settlement patterns 
throughout the upper Cook Inlet (Dixon et al. 1985; 
Krasinski 2018; Mulliken et al. 2018; Reger et al. 2007), 
though a proxy record directly from the study area does 
not yet exist. Coastal erosion rates may also have muted 
preservation of early settlement sites. Erosion rates of the 
prominent bluffs of Knik Arm (10–65 m above the mean 
sea level) have been estimated at around 0.2 to 0.4 m per 
year (Dilley 1996).

That the later Holocene Marine and Riverine 
Kachemak traditions also made use of caribou through-
out the Cook Inlet region has long been recognized. 
Evidence published by Frederica de Laguna ([1934] 1975) 
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suggests that caribou exploitation occurred continually 
throughout most of that tradition’s occupation of the in-
let (~3000–1100 cal bp) (Reger and Boraas 1996; but see 
also Workman 1998). With the exception of the earliest 
Phase I Kachemak Bay culture, de Laguna’s three sequen-
tial periods from the Yukon Island excavations (Kachemak 
Bay Periods II, sub-III, III, and the much later IV) all con-
tained evidence of caribou use, though represented primar-
ily through antler elements with minimal recovery of other 
skeletal remains (de Laguna [1934] 1975:31–38). The mod-
ified caribou faunal artifacts found included antler pins, 
awls, and bone scrapers (de Laguna [1934] 1975:95–98). 
The scarcity of postcranial remains was possibly due to 
consumption during hunting activities far from the village 
locales (de Laguna [1934] 1975:32). William Workman’s 
(1980:393) work in the Kachemak Bay area later confirmed 
de Laguna’s interpretations. He also noted that in addition 
to the caribou remains, sea mammal, moose, bear, and rab-

bit bones were present but rare, presenting a similar pattern 
(see also discussion by Harold John Lutz 1974:27–30).

The first archaeological tradition to leave an extended 
presence in the study area is the Athabascan tradition, whose 
culture is considered to be synonymous with the protohis-
toric Dena’ina people who appear throughout Cook Inlet 
between 1500 and 500 cal bp (Boraas 2007; McMahan 
et al. 1991; Reger 1998; Workman and Workman 2010). 
Ecologically, their presence coincides with the Anchorage 
Lowlands’ landscape becoming increasingly paludified 
after ~1700 cal bp, becoming a Betula, Alnus, and Picea 
boreal forest and bog landscape typical today throughout 
the upper Cook Inlet area, Copper River, and the middle 
and upper Kuskokwim River regions (Ager et al. 2010).

Through a detailed analysis of the Dena’ina language 
and traditional place names, James Kari (1988) proposed a 
probable geographic origin point of the Dena’ina language 
and culture in the western foothills of the Alaska Range 

Figure 4. Sites representing archaeologically defined cultures in the study area, and associated cultural cores.
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along the eastern tributaries of the middle Kuskokwim 
River. Alan Boraas (2007) further proposed that the 
Dena’ina flourished in tandem with expanded salmonid 
populations during the Medieval Warm Period ~1050–
600 bp (see Finney et al. 2002; Holtham et al. 2004; Hu 
et al. 2001; Mann et al. 1998; Uchiyama et al. 2008), with 
one branch migrating east across the Alaska Range into 
Upper Cook Inlet, eventually occupying the lower Susitna 
River, Knik Arm, and northern Kenai Peninsula.

As opposed to the previous traditions that have only 
been described along Turnagain Arm, Dena’ina sites 
(n = 65) (AHRS 2018) are found almost exclusively along 
the east shores of Knik Arm and Fire Island. The tradi-
tional place names collected in the twentieth century by 
James Kari and James Fall (2016; Kari and Smith 2017), 
while scattered throughout the Anchorage Lowlands 
and western Chugach Range, also tend to be focused 
along Knik Arm. The place names also include landforms 
along Turnagain Arm, though this area seems to have 
been treated as a cultural periphery. Native villages of the 
nineteenth century have been found near the mouth of 
Ship Creek, near the modern village of Eklutna, and near 
the original settlement site of Anchorage (Kari 1988; Yaw 
Davis 1994). Principal sites (such as seasonal fish camps) 
were also found along all major anadromous streams flow-
ing into Knik Arm (Fall 1981; Osgood [1937] 1966). The 
lowlands were primarily used for seasonal anadromous 
fish and waterfowl harvests, while caribou hunting would 
occur throughout the autumn in the central Chugach 
and Talkeetna Mountains. Moose, Dall sheep, mountain 
goats, and bears could be hunted year-round (Townsend 
1981:626–627). The Dena’ina of the area spoke the Upper 
Inlet dialect and maintained friendly relations through 
extended kinship networks throughout the Upper 
Inlet (Kari and Fall 2016; Osgood 1976). However, the 
 nineteenth-century cultural landscape was punctuated by 
increasing cultural and social tensions due to trade net-
work disruptions and intensified raiding/warfare between 
the Dena’ina and Alutiiq (Boraas 2007).

Smith has observed both in the field and through ex-
tensive geospatial modeling that Dena’ina village sites are 
typically located near anadromous river confluences or 
stream confluences entering Cook Inlet, and food caching 
sites were generally not found more than 150 meters from 
any flowing water source. This supports Boraas’s (2007) 
hypothesis that salmon population density and intensified 
exploitation of that resource, rather than ungulate avail-
ability, was a driving force in Dena’ina expansion across 

the inlet. The archaeologically visible settlement features 
that are associated with Dena’ina village sites include the 
remains of semisubterranean cold-season houses, usually 
indicated as bermed ovoid, rectangular, or trapezoidal sur-
face depressions. Food caching sites can include surface 
pits consisting of one to multiple ovoid surface depres-
sions, usually about 1–2 m in diameter (Higgs et al. 2014).

Cornelius Osgood’s early ethnographic research 
in the Dena’ina villages of Seldovia, Iliamna, Eklutna, 
Tyonek, Susitna, and Kenai describes the use of caribou 
in each village in various ways, including for food, cloth-
ing, adornments, bone tool construction, art, and musi-
cal instruments (Osgood [1937] 1966:33, 43–54, 103, 
117, 121). Osgood noted very few differences between the 
Upper Inlet, Kenai, and Kachemak Bay people’s use of 
caribou. The Upper Inlet area is the only place he docu-
mented that caribou were hunted using spruce fences and 
not dogs (Osgood [1937] 1966:33). The Dena’ina in the 
upper Knik Arm reportedly also used hunting surrounds 
made with long poles lashed together attached to trees and 
posts, without the use of rock hunting blinds (Osgood 
[1937] 1966:33). As a food, the meat was valued as well 
as the kidneys, heart, liver, stomach, nose, tongue, bone 
marrow, and hooves (Osgood [1937] 1966:43–44). Grubs 
from caribou were especially welcome for consumption 
(Osgood [1937] 1966:44). The majority of clothing arti-
cles and footwear were sewn from caribou or sheepskin, 
though variations depended on the area and the season 
(Osgood [1937] 1966:46–15). Other uses included needles 
made of caribou bone, tambourines made with caribou 
skin on both sides, sleeping bags made using two caribou 
hides in the Kachemak Bay area, and a toothed comb in 
the Upper Inlet area made of caribou hoof.

discussiOn

In assessing caribou’s significance for the Dena’ina of 
Knik Arm, a general pattern emerges that while caribou 
were considered an important source of food and other 
material items, the Knik Arm groups were used to harvest-
ing these items from the Nelchina herd to the northeast. 
While the presence of caribou in the Ship Creek headwa-
ters was noted (Kari and Fall 2016:332), the sense from 
the historic documents is that those animals belonged to 
an endemic herd.

Despite the ethnographically documented regional 
use of caribou, the artifacts and habitat in the Tyonek and 
lower Susitna regions of the Upper Inlet Kachemak Bay 
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and Kenai areas do not suggest that caribou ever formed a 
substantial part of the prehistoric Dena’ina diet (Osgood 
[1937] 1966:26). But there is evidence that precontact peo-
ple attempted to ceremonially purify, through cremation 
and ritual disposal, all faunal remains in accordance with 
the concept of Beggesh to ensure the continuance of good 
cooperation with the animals they hunted (Boraas and 
Kalifornsky 1991; Boraas and Peter 2008). This suggests 
a cultural belief that might affect the visibility of caribou 
and moose remains in the archaeological record.

Caribou herd populations go through cyclical expan-
sions and contractions, which can be affected by hunting 
pressure, predation, food limitation, insects, parasites, 
climatic extremes, disease, competition between species, 
and human activity (Klein 1991). The population cycles 
of Alaska’s caribou herds appear to follow century-long 
trends. Ronald Skoog (1968:318) recorded Alaska caribou 
herd population highs during the 1860s and 1920s and 
population lows in the 1890s and 1940s. The Nelchina 
herd specifically experienced a population decline in 
the 1870s and a subsequent increase in the 1960s with 
“widespread, erratic movements” (Skoog 1968:317), sug-
gesting an earlier population maximum during the mid-
nineteenth century (Hemming 1975). It is possible that 
when the period of sustained historic documentation be-
gan within the study area (ca. 1900), the Nelchina caribou 
herd’s population was at a low point.

To our knowledge, no historical documentation ex-
ists mentioning the presence of caribou in the Anchorage 
Lowlands or the western Chugach Mountains (e.g., see 
Capps 1916; Gideon 1967). The following anecdote by 
Shem Pete is the only direct written evidence mentioning 
the species in the area:

On upper Ship Creek, in that large, level area, 
that one called Deafy Dan [Bigoff] used to walk 
around. He told me that he used to see caribou 
horns up there. He said they were sticking up there 
all over. Long ago there were caribou there, but 
I never killed any there. Now there are none. He 
saw one place with many caribou horns, so many 
that you could not sit down. So many bones there. 
(Kari and Fall 2016:332)

In the Kachemak Bay area, it was reported that 
“Caribou, formerly plentiful, the Indians say moved away 
during the historical period, and that moose took their 
place” (Osgood [1937] 1966:192). The original herd was 
not observed after 1912 on the Kenai Peninsula; their de-
cline was tied to habitat destruction by a major wildfire 

that burned for several months (reported by wildlife biolo-
gist Frank Dufresne in Lutz 1960, see also Cassidy and 
Titus 2003:31), as well as unregulated hunting (Bangs et 
al. 1982; Cassidy and Titus 2003:16). The people Osgood 
had interviewed in the 1930s could potentially have re-
membered high populations in the 1860s and before. The 
scarcity of caribou on the Kenai Peninsula in the late nine-
teenth and early twentieth centuries was documented by 
exploratory faunal surveys by biologist Wilfred Osgood 
(1901), who spent several months in the Hope and Tyonek 
areas, and Andrew Stone, who spent several months col-
lecting specimens on the Kenai Peninsula for the American 
Museum of Natural History (Allen 1902). Additionally, 
the latest mention of caribou in the lower Susitna re-
gion was just before the outbreak of the First World War 
in 1914 (Leopold and Darling 1953). Skoog notes that in 
1898 the Walter Mendenhall party had traveled near the 
Eagle River area and not seen any evidence of caribou in 
local camps or elsewhere, but the party did see signifi-
cant evidence of moose and sheep remains (Mendenhall 
1900:279). Caribou sign was reported in 1898–1899 to 
the northeast of the study region on the Chickaloon River 
headwaters and Hicks Creek/Caribou Creek area, which is 
the closest documented historic sighting to our study area 
(Glenn and Abercrombie 1899:59).

The antler that inspired this study may have originat-
ed from an individual associated with the Nelchina herd. 
Today, the Nelchina herd range does not extend past the 
Chugach Mountains into the Cook Inlet area, being con-
fined mainly to the upper Nenana and Susitna River basins 
and the western Copper River basin (Hemming 1975). In 
response to increasing population numbers, caribou herds 
expand their winter foraging grounds until spring, when 
each returns to its calving grounds (Hemming 1975; 
Klein 1991; Skoog 1968:290). Given their geographic 
proximity, the caribou that did disperse into the western 
Chugach Mountains were more likely from the north-
ern Nelchina herd of the Upper Cook Inlet (rather than 
from the southern Kenai herd), which possibly used it as 
an “overflow area” when the herds’ population was high 
(Murie 1935:77; Skoog 1968:276).

The antler, while not a cultural artifact, retains great 
importance to the archaeological community as it acts as 
a proxy for local ecological breadth and additional confir-
mation of Shem Pete’s description of the past presence of 
caribou in the study area. It indicates that caribou occa-
sionally dispersed into the Anchorage Lowlands, though it 
seems never in sustainable herd numbers.
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cOnclusiOn

This study was spurred by the recovery of a naturally shed 
caribou antler that was not associated with any cultur-
al remains. A radiocarbon assay was performed on the 
remains, suggesting that the antler dates to within the 
past three centuries, but statistically was likely dropped 
during the mid-to-late eighteenth century ad. The date is 
considered to be essentially modern, but historic records 
summarized above pertaining to caribou movements and 
extirpations throughout the greater region into the early 
twentieth century confirm the statistical likelihood that 
the antler predates the historic period. Currently, the 
Anchorage Lowlands and associated western Chugach 
Mountains have no endemic caribou herds. Despite the 
lack of historical documentation of their presence, the 
oral history and early written anecdotal evidence suggests 
caribou were occasionally present on the local landscape 
during the protohistoric period. Geographically, the loca-
tion of the antler’s recovery is well outside any observed 
herd range.

Archaeological evidence of prehistoric caribou use has 
been recovered on the Kenai Peninsula to the south of 
our study area, and, presumably, the ancestral individu-
als of those herds must have passed through the western 
Chugach Mountains and Anchorage Lowlands to disperse 
throughout the peninsula. However, there is compara-
tively little direct evidence that caribou ever established a 
long-term presence in the immediate areas of eastern Knik 
Arm or northern Turnagain Arm.

acknOwlEdgEmEnTs

Special thanks to Charlene Johnson, Zoe Mead, John 
Hill, and Ena Burr with Colorado State University, Center 
for Environmental Management of Military Lands (CSU-
CEMML) for the recovery and collection of the caribou 
antler during the joint survey of Snowhawk Valley in 
2018; to the staff of Joint Base Elmendorf-Richardson for 
field logistics and funding for the radiocarbon dating; and 
to Rick Sinnott for commenting on an early draft of this 
paper. We also want to thank the two anonymous review-
ers and the journal editors for their conscientious work 
and helpful edits. The radiocarbon assay results of the ant-
ler were also published through a poster in 2019 at the 
46th meeting of the Alaska Anthropological Association 
in Nome, Alaska (Bishop et al. 2019).

REfEREncEs

Ager, Thomas A., Paul E. Carrara, and John P. McGeehin
2010 Ecosystem Development in the Girdwood Area, 

South-Central Alaska, Following Late Wisconsin 
Glaciation. Canadian Journal of Earth Sciences 
47:971–985.

Alaska Heritage Resources Survey (AHRS)
2018 Alaska Heritage Resources Survey, Office of Histo-

ry and Archaeology, State Historic Preservation 
Office, State of Alaska, Anchorage.

Allen, Joel A.
1902 List of Mammals Collected in Alaska by the An-

drew J. Stone Expedition of 1901. Bulletin of the 
American Museum of Natural History 16:215–230.

Anderson, Patricia M., and Linda B. Brubaker
1993 Holocene Vegetation and Climate Histories of 

Alaska. In Global Climates Since the Last Gla-
cial Maximum, edited by Herb E. Wright, John 
E. Kutzbach, Thompson Webb III, William F. 
 Ruddiman, F. Alayne Street-Perrott, and Patrick 
J. Bartlein, pp. 386–400. University of Minnesota 
Press, Minneapolis.

Bangs, Edward E., Ted H. Spraker, Theodore N. Bailey, 
and Vernon D. Berns

1982 Effects of Increased Human Populations on Wild-
life Resources of the Kenai Peninsula, Alaska. 
Transactions of the North American Wildlife and 
Natural Resources Conference 47:605–616.

Bishop, Eleanor M., Gerad M. Smith, Margan A. Grover, 
and John R. Hemmeter

2019 Evidence of Protohistoric Caribou on Ship Creek, 
Anchorage. Poster presented at the 46th Meeting 
of the Alaska Anthropological Association, Nome, 
AK, Feb. 27–March 2.

Boraas, Alan
2007 Dena’ina Origins and Prehistory. In Nanutset ch’u 

Q’udi Gu, Before Our Time and Now: An Ethno-
history of Lake Clark National Park and Preserve, 
edited by Karen K. Gaul, pp. 31–40. U.S. Depart-
ment of the Interior, National Park Service, Lake 
Clark National Park and Preserve, Anchorage.

Boraas, Alan, and Peter Kalifornsky
1991 Symbolic Fire and Water Transformations Among 

the Cook Inlet, Dena’ina. Paper presented at the 
18th Annual Meeting of the Alaska Anthropologi-
cal Association, Anchorage, AK, March 22–23.



70 prehistoric settlement patterns and the role of caribou (rangifer tarandus) 

Boraas, Alan, and Donita Peter
2008 The Role of Beggesh and Beggesha in Precontact 

Dena’ina Culture. Alaska Journal of Anthropology 
6(1&2):211–224.

Capps, Stephen R.
1916 The Turnagain-Knik region. In Mineral Resources 

of Alaska: Report on Progress of Investigations in 
1915, edited by Alfred H. Brooks, p. 152. Bulle-
tin 642, U.S. Geological Survey, Department of 
the Interior. Government Printing Office, Wash-
ington, DC.

Cassidy, Catherine, and Gary Titus
2003 Alaska’s No. 1 Guide: The History and Journals of 

Andrew Berg, 1869–1939. Spruce Tree Publish-
ing, Soldotna, AK.

de Laguna, Frederica
[1934] 1975 The Archaeology of Cook Inlet, Alaska. Sec-

ond edition. Alaska Historical Society, Anchorage.
Dilley, Thomas
1996 Geoarchaeological Potential of Elmendorf Air 

Force Base. Unpublished report prepared for the 
U.S. Air Force, Anchorage.

Dixon, E. James, George S. Smith, William Andrefsky, 
Jr., Becky M. Saleeby, and Charles J. Utermohle

1985 Susitna Hydroelectric Project: Cultural Resources 
Investigations, 1979–1985. Alaska Power Author-
ity, Federal Energy Regulatory Commission Proj-
ect No. 7114. On file at the University of Alaska 
Museum of the North, Fairbanks.

Dumond, Don E., and Robert L. A. Mace
1968 An Archaeological Survey Along Knik Arm. 

Anthropological Papers of the University of Alaska 
14(1):1–22.

Fall, James A.
1981 Traditional Resource Uses in the Knik Arm Area: 

Historical and Contemporary Patterns. Alaska 
Department of Fish and Game, Technical Paper 
25, Anchorage.

Finney, Bruce P., Irene Gregory-Eaves, Marianne S. V. 
Douglas, and John P. Smol

2002 Fisheries Productivity in the Northeastern Pa-
cific Ocean over the Past 2,200 Years. Nature 
416:729–733.

Gideon, Kenneth
1967 Wandering Boy: Alaska—1913 to 1918. East Pub-

lishing, Fairfax, VA.

Glenn, Edwin F., and William R. Abercrombie
1899 Reports of Explorations in the Territory of Alaska 

(Cooks Inlet, Sushitna, Copper, and Tanana Riv-
ers): 1898. War Department Document No. 102. 
Government Printing Office, Washington, DC.

Hare, P. Gregory, Sheila Greer, Ruth Gotthardt, Richard 
Farnell, Vandy Bowyer, Charles Schweger, and 
Diane Strand

2004 Ethnographic and Archaeological Investigations 
of Alpine Ice Patches in Southwest Yukon, Cana-
da. Arctic 57(3):260—272.

Hare, P. Gregory, Christian D. Thomas, Timothy N. 
Topper, and Ruth M. Gotthardt

2012 The Archaeology of Yukon Ice Patches: New 
Artifacts, Observations, and Insights. Arctic 
65(1):118–135.

Hemming, James E.
1975 Population Growth and Movement Patterns of 

the Nelchina Caribou Herd. International Rein-
deer and Caribou Symposium (reprint of 1972 
edition). Proceedings of the First International 
Reindeer and Caribou Symposium, 9–11 August 
1972, University of Alaska Fairbanks.

Higgs, Andrew, T. Weber Greiser, Molly Proue, Gabe 
Frazier, Gerad M. Smith, and Timothy King

2014 Alaska LNG 2014 Cultural Resources Data Gap 
Analysis and Sensitivity Model. USAKE-UR-
SRZZZ-00-0033. Northern Land Use Research 
Alaska, LLC, Anchorage, for URS Corporation, 
Anchorage.

Holtham, Anita J., Irene Gregory-Eaves, Marlow G. 
Pellatt, Daniel T. Selbie, Laura Stewart, Bruce P. 
Finney, and John P. Smol

2004 The Influence of Flushing Rates, Terrestrial In-
put and Low Salmon Escapement Densities on 
Paleolimnological Reconstructions of Sockeye 
Salmon (Oncorhynchus Nerka) Nutrient Dynam-
ics in Alaska and British Columbia. Journal of 
Paleolimnology 32:255–271.

Hu, Feng S., Bruce P. Finney, and Linda B. Brubaker
2001 Effects of Holocene Alnus Expansion on Aquatic 

Productivity, Nitrogen Cycling, and Soil De-
velopment in Southwestern Alaska. Ecosystems 
4:358–368.

Hultén, Eric
1968 Flora of Alaska and Neighboring Territories: A 

Manual of the Vascular Plants. Stanford Univer-
sity Press, Palo Alto, CA.



Alaska Journal of Anthropology vol. 18, no. 2 (2020) 71

Hutchinson, Ian, and Aron L. Crowell
2007 Recurrence and Extent of Great Earthquakes in 

Southern Alaska During the Late Holocene from 
an Analysis of the Radiocarbon Record of Land-
Level Change and Village Abandonment. Radio-
carbon 49(3):1323–1385.

Kari, James
1988 Some Linguistic Insights into Dena’ina Prehisto-

ry. In The Late Prehistoric Development of Alaska’s 
Native People, edited by Robert D. Shaw, Roger 
K. Harritt, and Don E. Dumond. Aurora, Alaska 
Anthropological Association Monograph Series 
4, pp. 319–339. Anchorage.

Kari, James, and James A. Fall
2016 Shem Pete’s Alaska: The Territory of the Upper 

Cook Inlet Dena’ ina. Revised second edition. 
University of Alaska Press, Fairbanks.

Kari, James, and Gerad M. Smith
2017 Dene Atlas. The Web Atlas of Alaskan Dene 

Place Names, Version 1.2. https://sites.google.
com/a/alaska.edu/denemapped/

Kaufman, Darrell S., Thomas A. Ager, N. John Anderson, 
Patricia M. Anderson, John T. Andrews, Patrick J. 
Bartlein, Linda B. Brubaker, Larry L. Coats, Les C. 
Cwynar, Matthew L. Duvall, Arthur S. Dyke, Mary 
E. Edwards, Wendy R. Eisner, Konrad Gajewski, 
Aslaug Geirsdóttir, Feng S. Hu, Anne E. Jennings, 
Michael R. Kaplan, Michael W. Kerwin, Anatoly V. 
Lozhkin, Glen M. MacDonald, Gifford H. Miller, 
Cary J. Mock, Wyatt W. Oswald, Bette L. Otto-
Bliesner, David F. Porinchu, Kathleen Rühland, 
J. P. Smol, Eric J. Steig, and Brent B. Wolfe

2004 Holocene Thermal Maximum in the Western 
Arctic (0–180°W). Quaternary Science Reviews 
23:529–560.

Klein, David R.
1991 Limiting Factors in Caribou Population Ecology. 

Rangifer Special Issue 7:30–35.
Krasinski, Katheryn
2018 Archaeological Concepts of Remoteness and 

Land-Use in Prehistoric Alaska. Human Ecology 
46:651–663.

Leopold, A. Starker, and F. Fraiser Darling
1953 Wildlife in Alaska: An Ecological Reconnaissance. 

Ronald Press, New York.
Lutz, Harold J.
1960 Early Occurrence of Moose on the Kenai Peninsula 

and in Other Sections of Alaska. Miscellaneous 
Publication No. 1. Alaska Forest Research Cen-

ter, Forest Service, U.S. Department of Agricul-
ture, Juneau.

1974 An Ecological Mystery. In The Cook Inlet Col-
lection, edited by Morgan Sherwood, pp. 27–30. 
Alaska Northwest Publishing, Anchorage.

Mann, Daniel H., Aron L. Crowell, Thomas D. Hamilton, 
and Bruce P. Finney

1998 Holocene Geologic and Climatic History 
Around the Gulf of Alaska. Arctic Anthropology 
35:112–131.

McMahan, J. David, and Charles Holmes
1996 Archaeological Survey of Elmendorf Air Force 

Base, Alaska: Final Report. Office of History and 
Archaeology Report Number 61. Alaska Depart-
ment of Natural Resources, Division of Parks 
and Outdoor Recreation, Anchorage.

McMahan, J. David., R. Joan Dale, and Charles E. 
Holmes

1991 Cultural Resources Testing and Evaluation of 
Selected Sites Along the Sterling Highway Mile-
post 37–60, Kenai Peninsula, Alaska, 1988–1989 
Project F021-35 2(15)/(A09812). Office of History 
and Archaeology Report No. 14, Alaska Division 
of Parks and Outdoor Recreation, Anchorage.

Mendenhall, Walter C.
1900 A Reconnaissance from Resurrection Bay to the 

Tanana River, Alaska, in 1898. Annual Report 
20, Part 7:265–340. U.S. Geological Survey, Al-
exandria, VA.

Mulliken, Katherine M., Janet R. Schaefer, and Cheryl E. 
Cameron

2018 Geospatial Distribution of Tephra Fall in Alaska: 
A Geodatabase Compilation of Published Tephra 
Fall Occurrences from the Pleistocene to the Present. 
 Miscellaneous Publication 164 State of Alaska. 
Department of Natural Resources, Division of 
Geological and Geophysical Surveys, Fairbanks.

Murie, Olas J.
1935 Alaska-Yukon Caribou. U.S. Department of Ag-

riculture, Bureau of Biological Survey, Washing-
ton, DC.

Osgood, Cornelius
[1937] 1966 Ethnography of the Tanaina. Reprint. Hu-

man Relations Area Files, New Haven, CT.
Osgood, Wilfred H.
1901 Natural History of the Cook Inlet Region, Alas-

ka. North American Fauna No. 21. Division of 
Biological Survey, U.S. Department of Agricul-
ture, Washington, DC.



72 prehistoric settlement patterns and the role of caribou (rangifer tarandus) 

Reger, Douglas R.
1981 A Model for Culture History in Upper Cook Inlet, 

Alaska. Ph.D. dissertation, Department of Anthro-
pology, Washington State University, Pullman.

1998 Archaeology of the Northern Kenai Penin-
sula and Upper Cook Inlet. Arctic Anthropology 
35(1):160–171.

Reger, Douglas R., and Glenn H. Bacon
1996 Long Lake. In American Beginnings: The Prehis-

tory and Paleoecology of Beringia, edited by Fred-
erick Hadleigh West, pp. 436–437. University of 
Chicago Press, Chicago.

Reger, Douglas R., and Alan Boraas
1996 An Overview of the Radiocarbon Chronology 

in Cook Inlet Prehistory. In Adventures Through 
Time: Readings in the Anthropology of Cook Inlet, 
Alaska, edited by Nancy Yaw Davis and William 
E. Davis, pp. 155–171. Cook Inlet Historical So-
ciety, Anchorage.

Reger, Richard D.
1996 Beluga Point. In American Beginnings: The Prehis-

tory and Palaeoecology of Beringia, edited by Fred-
erick Hadleigh West, pp. 433–436. University of 
Chicago Press, Chicago.

Reger, Richard D., Rodney A. Combellick, and Julie 
Brigham-Grette

1995 Late Wisconsin Events in the Upper Cook Inlet 
Region, Southcentral Alaska. In Short Notes on 
Alaska Geology 1995, edited by Rodney A. Com-
bellick and Fran Tannian, pp. 33–45. Alaska 
Division of Geological and Geophysical Surveys 
Professional Report 117D.

Reger, Richard D., A. G. Sturmann, E. E. Berg, and 
P. A. C. Burns

2007 A Guide to the Late Quaternary History of North-
ern and Western Kenai Peninsula, Alaska. Division 
of Geological and Geophysical Surveys Guide-
book 8. State of Alaska Department of Natural 
Resources Division of Geological and Geophysi-
cal Surveys, Juneau.

Reimer, Paula J., Edouard Bard, Alex Bayliss, J. Warren 
Beck, Paul G. Blackwell, Christopher B. Ramsey, 
Caitlin E. Buck, Hai Cheng, R. Lawrence Edwards, 
Michael Friedrich, Pieter M. Grootes, Thomas 
P. Guilderson, Haflidi Haflidason, Irka Hajdas, 
Christine Hatté, Timothy J. Heaton, Dirk L. 
Hoffmann, Alan G. Hogg, Konrad A. Hughen, 
K. Felix Kaiser, Bernd Kromer, Sturt W. Manning, 

Mu Niu, Ron W. Reimer, David A. Richards, E. 
Marian Scott, John R. Southon, Richard A. Staff, 
Christian S. M. Turney, and Johannes van der Plicht

2013 IntCal13 and Marine13 Radiocarbon Age Cali-
bration Curves 0–50,000 Years Cal bp. Radiocar-
bon 55(4):1869–1887.

Skoog, Ronald O.
1968 Ecology of the Caribou (Rangifer tarandus granti) 

in Alaska. Ph.D. dissertation, Department of Zo-
ology, University of California, Berkeley.

Smith, Gerad M., John R. Hemmeter, and Eleanor M. 
Bishop

2019 2018 Archaeological Survey of Training Areas 
415, 417, 424, 425, 427, 431, and Additional 
Properties, Joint Base Elmendorf-Richardson, 
Alaska. Prepared for the Cultural Resources Pro-
gram, Environmental Division, U.S. Air Force, 
Joint Base Elmendorf-Richardson 673d CES/
CEIEC. Prepared by Applied Environmental Re-
search Center, Anchorage.

Stephenson, Robert O., S. Craig Gerlach, R. Dale 
Guthrie, C. Richard Harington, Robin O. Mills, 
and Gregory Hare

2001 Wood Bison in Late Holocene Alaska and Adjacent 
Canada: Paleontological, Archaeological, and His-
torical Records. In People and Wildlife in Northern 
North American: Essays in Honor of R. Dale Guthrie, 
edited by S. Craig Gerlach and Maribeth S. Mur-
ray, pp. 125–159. Archaeopress, Oxford.

Stuiver, Minze, Paula J. Reimer, and Ron W. Reimer
2018 CALIB 7.1. http://calib.org.
Townsend, Joan B.
1981 Tanaina. In Handbook of North American Indi-

ans, vol. 6, Subarctic, edited by June Helm, pp. 
623–640. Smithsonian Institution Press, Wash-
ington, DC.

Uchiyama, Tadayasu, Bruce P. Finney, and Milo D. 
Adkison

2008 Effects of Marine-Derived Nutrients on Popula-
tion Dynamics of Sockeye Salmon (Oncorhynchus 
nerka). Canadian Journal of Fisheries and Aquatic 
Sciences 65:1635–1648.

VanderHoek, Richard, E. James Dixon, Nicholas L. 
Jarman, and Randolph M. Tedor

2012 Ice Patch Archaeology in Alaska: 2000–10.  Arctic 
65(1):153–164.

Workman, William B.
1980 Recent Archaeological Work in Kachemak Bay, 

Gulf of Alaska. Arctic 33(3):385–399.



Alaska Journal of Anthropology vol. 18, no. 2 (2020) 73

1998 Archaeology of the Southern Kenai Peninsula. 
Arctic Anthropology 35(1):146–159.

Workman, William B., and Karen Wood Workman
2010 The End of the Kachemak Tradition on the Kenai 

Peninsula, Southcentral Alaska. Arctic Anthropol-
ogy 47(2):90–96.

Wygal, Brian T.
2009 The Prehistoric Colonization of Southcentral 

Alaska: Human Adaptations in a Post Glacial 
World. Ph.D. dissertation, Department of An-
thropology, University of Nevada, Reno.

2010 Prehistoric Upland Tool Production in the Cen-
tral Alaska Range. Alaska Journal of Anthropology 
8(1):107–119.

Wygal, Brian T., and T. Goebel
2012 Early Prehistoric Archaeology of the Middle 

Susitna River Valley, Alaska. Arctic Anthropology 
49(1):45–67.

Yaw Davis, Nancy
1994 Draft Report—Ethnohistoric Land Use Patterns: 

Elmendorf Air Force Base (Knik Arm) Area, 
Alaska. Prepared for the National Park Service 
and Elmendorf Air Force Base by Cultural Dy-
namics, Anchorage.



74 radiocarbon dates from the central aleutian upland archaeological project

REPORT 
RadiOcaRbOn daTEs fROm ThE cEnTRal alEuTian uPland 

aRchaEOlOgical PROjEcT, sOuThwEsT adak island: 2007–2012
Jake Anders

Stephen R. Braund and Associates, PO Box 10-1480, Anchorage, AK 99510; jake.anders@srbak.com

Diane K. Hanson
Department of Anthropology, University of Alaska Anchorage, 3211 Providence Dr., Anchorage, AK 99508;  

dkhanson@alaska.edu

absTRacT

Research between 2007 and 2012 on the southwest side of Adak Island has contributed to our under-
standing of human settlement and land use on the Central Aleutian Islands by ancestral Unangax.̂ 
Forty-seven calibrated radiocarbon dates from 20 individual upland and coastal archaeological sites 
are presented. Earlier research produced few archaeological sites dating before 2500 cal bp on Adak 
Island, and a hypothesized hiatus between approximately 6000 and 4000 cal bp was proposed based 
on dates from the north side of Adak Island. Our research indicates the human occupation of south-
west Adak Island was under way by approximately 5200 cal bp and upland areas occupied 1000 years 
later. Furthermore, 23 radiocarbon dates from 10 archaeological sites are earlier than 2500 cal bp, and 
support suggestions that population density was sufficiently high to sustain an expansion of ancestral 
Unangax ̂ into the western islands of the Aleutian archipelago before 4000 years ago. 

inTROducTiOn

This report presents 47 radiocarbon samples from 20 ar-
chaeological sites on southwest Adak Island, Aleutians 
Islands, Alaska, collected between 2007 and 2012 from 
upland and coastal sites that date between the late- 
prehistoric period and approximately 5000 years ago. In 
addition to documenting the presence and distribution 
of upland archaeological sites on southwest Adak Island, 
these data also increase the number of documented sites 
older than 2500 years ago and fill, to some degree, a hy-
pothesized hiatus between 6000 and 4000 years ago in 
the central Aleutian archipelago. 

Prior to this research, dated sites in southwestern 
Adak were few, resulting largely from surveys conducted 
by the Bureau of Indian Affairs to support Alaska Native 
Claims Settlement Act (ANCSA) investigations in the 

mid-1980s and early 1990s (O’Leary 2007). Dixie West 
and her colleagues (West et al. 2012:32–34, Appendix 1B; 
see West and Crockford 2012:322 for a discussion of the 
dates) reported 104 radiocarbon dates for the north side 
of Adak Island. These dates provide a significant amount 
of detail about human and natural history of the central 
Aleutian archipelago, including the earliest known human 
settlement, refining the tephrochronology of the region, 
and establishing the dates of the formation of terraces 
through tectonic uplift. West and Crockford (2012:318) 
noted a hiatus of human occupation between 6000 and 
4000 years ago but found no obvious environmental 
reason for abandonment of the area. They proposed that 
either people moved to other parts of the island or onto 
adjacent islands, or that older sites within this time frame 
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on the higher  terraces may be deeply buried and untested. 
The radiocarbon data collected on the southwest portion 
of Adak Island does not indicate that such a hiatus is re-
flected in this area. 

Few sites dating before 2500 years ago have been re-
ported in the central Aleutian archipelago, and even on 
north Adak Island, only one site dating earlier than 3500 
years ago has been identified (Veltre 2012:40). Fieldwork 
in coastal and upland areas of southwest Adak Island re-
sulted in 23 new dates from 10 sites that are earlier than 
2500 years ago, suggesting that the occupation of the cen-
tral Aleutian Islands may have been denser than has gen-
erally been understood, and increased density during the 
Neoglacial may have supported the expansion of ancestral 
Unangax  ̂into the western islands of the Aleutian archipel-
ago sometime before 4000 years ago (Corbett et al. 2010; 
Funk 2011).

ThE cEnTRal alEuTians uPland 
aRchaEOlOgical PROjEcT

The goals of the project are to (1) determine the chrono-
logical span of upland site occupation, (2) determine the 
density and distribution of upland sites on the southwest 
portion of Adak Island, and (3) investigate the use of up-
land sites and how they fit into the broader understanding 
of land use patterns in the central Aleutian archipelago. 
An ancillary goal of the project is to collect charcoal sam-
ples from coastal locations to determine if there is a spatial 
and temporal correlation of coastal and upland site occu-
pations (Table 1). 

Field efforts in 2007 on the southwest portion of 
Adak Island were conducted over six days and focused 
on the area around the first upland site reported on the 
island (ADK-00127), working under the assumption that 
more upland sites may be located in the vicinity of a con-
firmed upland site (Hanson and Corbett 2010; Hanson 
and Staley 1984). The 2007 survey resulted in the identi-
fication of eight previously unrecorded upland sites, two 
of which yielded charcoal that was submitted for radio-
metric analysis. 

During the 2010 and 2011 field seasons, the crew con-
ducted wide area pedestrian survey on the southwest por-
tion of Adak Island, documenting the extent, number, and 
distribution of upland sites and unreported coastal sites 
(Fig. 1). We define upland sites as an observed concen-
tration of Unangax̂ cultural material or features that were 
positioned by their originators in a location that was not 
adjacent to or abutting the shoreline at the time of occupa-
tion, which was operationalized to mean more than 30 m 
above modern sea level and/or more than 50 m inland 
from the modern shoreline (see Anders 2013). In addition 
to identifying, recording, and sampling previously undoc-
umented sites, we also investigated upland sites identified 
in 2007 to verify their cultural origin and collect charcoal 
for radiometric analysis. More intensive excavation of two 
sites was also undertaken in 2010 and 2011 (ADK-00266 
and ADK-00237, respectively; Gordaoff 2016). In total, 
27 charcoal samples from 11 sites were analyzed.

The 2012 field season focused on using geomorpho-
logical and tephrochronological information to target 
components of coastal archaeological sites that were occu-
pied during the Neoglacial period in the central Aleutian 
Islands (circa 4700–2500 years ago) to identify coastal 
sites that could be compared to ADK-00237. The 2012 
field effort resulted in 18 charcoal samples collected from 
eight coastal sites. 

In all field seasons, potential cultural features and 
known sites were investigated through the excavation of 
tests within or adjacent to identified or suspected surface 
features, with the purpose of verifying the cultural origin 
of the feature(s) or the presence of subsurface archaeologi-
cal materials. Trowel and entrenchment tools were used 
to excavate test units of 50 x 50 cm with all sediments 
screened through 6.4 mm (¼ in) hardware mesh. Test 
units were excavated to sterile C horizons or, in some cas-
es, were excavated to the limits that could be reached using 
hand tools (i.e., > 120 cm deep; Fig. 2). Stratigraphic posi-
tions of artifacts and samples encountered were recorded 
and collected. As noted above, larger excavations were 
undertaken at two sites (ADK-00237 and ADK-00266), 
while a more conservative approach was used when sam-
pling other sites. 

RadiOcaRbOn daTEs

All charcoal samples presented in Table 2 were directly 
associated with cultural materials or horizons. While 
some of the identified sites did yield faunal remains, only 

Table 1: Radiocarbon samples and sites analyzed by year.

Survey year # of C14 samples # of sites
2007 2 2
2010 13 6
2011 14 5
2012 18 8
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Figure 1: Survey and study areas, southwest Adak Island, Alaska.
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Figure 2: Test pit profile at ADK-00276. Photograph by 
Jake Anders.

charcoal samples were submitted for radiometric analysis 
to limit the potential for inaccurate measurements deriv-
ing from the marine reservoir effect (cf. Khasanov et al. 
2015). Furthermore, none of the submitted samples were 
recovered from within middens of sea mammal remains 
or oil-rich sediment deposits, and consultation with Beta 
Analytic Incorporated indicated that none yielded high-
ly enriched δC13 values, as would be expected if they 
had been subject to contamination by sea mammal oils 
(R. Hatfield, pers. comm. 19 May 2020). Table 2 is or-
ganized by Alaska Heritage Resources Survey (AHRS) 
site number and displays the samples collected for each 
site. Also included are the laboratory number, the reported 
conventional age of the sample in radiocarbon years be-
fore present (bp), the calibrated date range of the sample 
derived using BetaCal v3.21 and the IntCal13 calibration 
curve (cal bp), and the isotope fractionation correction 
value applied to the sample. 

discussiOn

Unangax̂ use and occupancy of upland areas has largely 
gone unacknowledged by archaeologists working in the 
Aleutian archipelago, with some going so far as to suggest 
that noncoastal areas were irrelevant to Unangax̂ way of 
life (Frohlich and Kopjanski 1975; Jochelson [1925] 1975; 
Laughlin 1980; McCartney 1972). This conception is 
partly a result of early ideas of land use patterns built upon 
early ethnographic accounts of the region (cf. Veniaminov 
1984:258) and partly the result of logistical limitations 
and the resulting constraints on survey methods employed 
in the archipelago that focused most archaeological work 
to the coastal margins (e.g., Frohlich and Kopjanski 1975; 
McCartney 1972). 

The results of the survey work and chronologic data 
collected by the project have revealed that ancestral 
Unangax  ̂use and occupation of upland areas, which in-
cluded the construction of clusters of semisubterranean 
structures, was underway by at least 4239–3446 cal bp 
(ADK-00237), and that ADK-00238 at the head of Bay 
of Waterfalls was occupied as early as 5286–4970 cal bp 
and is on the nearly opposite side of the island from the 
next oldest site, ADK-00171 (circa 6000 bp) (Fig. 3). The 
confirmation that not only did ancestral Unangax  ̂use up-
land areas but that this use appears to be widespread, di-
verse in nature and location, and occurs shortly after the 
suspected initial colonization of the island by ancestral 
Unangax  ̂has provided an important additional context 
to the region’s history. 

cOnclusiOn

During our research on southwest Adak Island conduct-
ed between 2007 and 2012, we analyzed 47 radiocarbon 
dates from 20 upland and coastal archaeological sites. The 
results indicate that the scarcity of documented sites dat-
ing earlier than 2500 or 3500 years ago is the result of 
sampling and surveying methods, rather than the result 
of an abandonment of the region by ancestral Unangax ̂ 
peoples. These dates are derived from sites that have largely 
been sampled using minimally intrusive techniques. Much 
remains to be learned from these sites; however, these data 
contribute to building a more refined chronology of the 
occupation, dispersion, and settlement patterns of ances-
tral Unangax  ̂people in the central Aleutian archipelago. 
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Table 2: Radiocarbon Dates from Archaeological Sites on Southwest Adak Island, 2007–2012

AHRS site Sample ID Conventional age (bp) Cal bp (2σ)1 δ13C value (‰)

ADK-022
Beta-327561 2970 ± 30 3229 to 3007 –23.5
Beta-327562 3290 ± 30 3581 to 3450 –26.8
Beta-327563 810 ± 30 781 to 680 –24.5

ADK-025 Beta-327564 2260 ± 30 2346 to 2158 –25.9

ADK-026
Beta-327567 330 ± 30 473 to 308 –23.3
Beta-327568 1110 ± 30 1072 to 937 –24.0

ADK-044
Beta-327569 310 ± 30 465 to 300 –21.5
Beta-327570 3510 ± 30 3867 to 3697 –24.8

ADK-104
Beta-327571 190 ± 30 302 to post-ad 1950 –21.7
Beta-327572 100 ± 30 268 to 15 –22.2

ADK-228 Beta-327573 3360 ± 30 3691 to 3495 –25.1
ADK-230 Beta-315556 310 ± 30 465 to 300 –23.3
ADK-233 Beta-235598 180 ± 40 302 to post ad 1950 –24.2

ADK-236
Beta-235599 590 ± 40 654 to 534 –25.7
Beta-315559 520 ± 30 626 to 507 –26.0

ADK-237

Beta-315560 3360 ± 30 3691 to 3495 –25.1
Beta-315561 3340 ± 30 3678 to 3480 –26.3
Beta-315563 3340 ± 30 3678 to 3480 –24.3
Beta-315564 3440 ± 30 3827 to 3613 –25.9
Beta-315565 3280 ± 30 3578 to 3446 –23.4
Beta-315566 3450 ± 30 3829 to 3637 –23.7
Beta-315567 3440 ± 30 3827 to 3613 –23.8
Beta-315568 3680 ± 30 4139 to 3913 –24.3
Beta-327575 3770 ± 30 4239 to 4000 –24.0
Beta-327576 3300± 30 3592 to 3453 –24.4

ADK-238 Beta-315569 4460 ± 30 5286 to 4970 –25.3

ADK-239

Beta-327577 2780 ± 30 2952 to 2793 –25.1
Beta-327578 2540 ± 30 2748 to 2496 –25.7
Beta-327579 3270 ± 30 3572 to 3409 –25.5
Beta-327580 3400 ± 30 3716 to 3572 –27.5
Beta-327581 200 ± 30 304 to post-ad 1950 –22.3

ADK-265 Beta-292092 300 ± 30 461 to 296 –25.8

ADK-266

Beta-292085 1740 ± 40 1776 to 1550 –23.9
Beta-292086 1630 ± 40 1612 to 1411 –23.2
Beta-292087 2510 ± 40 2745 to 2458 –23.0
Beta-292088 1960 ± 30 1989 to 1830 –24.5
Beta-292089 1820 ± 30 1860 to 1630 –23.6
Beta-292090 1860 ± 30 1870 to 1720 –25.6
Beta-292093 330 ± 30 473 to 308 –22.5

ADK-267 Beta-292081 1670 ± 30 1629 to 1522 –24.6
ADK-271 Beta-292082 1740 ± 40 1738 to 1550 –24.9

ADK-272
Beta-292084 2280 ± 40 2354 to 2157 –25.0
Beta-292091 2200 ± 30 2315 to 2135 –24.6

ADK-273 Beta-292080 2490 ± 40 2738 to 2380 –23.9

ADK-276
Beta-315550 3450 ± 30 3829 to 3637 –25.8
Beta-315551 3410 ± 30 3814 to 3576 –24.3

ADK-290 Beta-315554 2090 ± 30 2144 to 1991 –26.3
1 2σ calibration using BetaCal v3.21 and the IntCal13 calibration curve.
Note: All submitted samples were comprised of charcoal.
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(continued on next page)

Figure 3: Upland and coastal sites. 
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absTRacT

RAT-00162 is a long-term sulfur acquisition site used repeatedly by Qax̂un beginning at least 600 
years ago and continued by Russian colonizers in the ad 1700s. The site includes 22 features and fea-
ture clusters in traditional Unangam and colonial styles visible along the edge of an eroding bluff edge 
on northwestern Little Sitkin Island. An orthorhombic sulfur solfatara deposit (elemental sulfur) is 
present less than 1 m below the surface of the site. Sulfur has myriad uses and is described as a weap-
onry ingredient in Unangam traditional knowledge. Sulfur would have been an important resource 
with potential commercial value for Russians. Site evidence suggests both groups exploited the sulfur 
for personal use and/or trade opportunities.

sulfuR REsOuRcE ExTRacTiOn in ThE alEuTian islands

Large coastal village midden sites and smaller upland 
 occupation areas developed by Unangam ancestors 
through the past several millennia are ubiquitous in the 
Aleutian Islands. These archaeological sites tend to be 
multiple occupancy areas that ancestral Unangax̂ utilized 
for a diversity of daily life and resource extraction activi-
ties simultaneously and/or sequentially over hundreds to 
thousands of years. Defining the specific purpose of an 
occupied place for any given time period is rarely possible 
and may be an unreasonable query given that these were 
people’s fully inhabited home spaces. However, occasion-
ally a place was occupied for a predominant purpose, such 
as fishing camps, which are typically special-use occupa-
tions throughout the Arctic. We believe we have identi-
fied another type of specific resource acquisition locale on 
Little Sitkin Island in the Rat Islands, a sulfur acquisition 
or mining site (RAT-00162).

The Aleutian Islands do not have a strong research 
tradition for raw material resource extraction processes 

and sites. McCartney (1977) stated the importance of 
raw material resource acquisition in his general mobil-
ity and landscape use models. Unangam ancestors in the 
Aleutian Islands made effective use of biological resources: 
fish, sea mammals, birds, and plants all featured as criti-
cal raw materials, and all have been subject to research 
across the archipelago. Lithic raw material and mineral 
source exploitation has not been adequately studied at all 
(but see Cooper 2003; Jew 2007; Mason and Aigner 1987; 
Nicolaysen et al. 2012; Speakman 2012). We assume that 
Unangam ancestors had mineral resource expertise analo-
gous to their knowledge of biological resources, even if few 
specifics are well-known today.

RaT-00162

Archaeological site RAT-00162 on Little Sitkin Island 
is providing new and interesting information about raw 
material resource exploitation in the region. Rat Islands 
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Research Project personnel mapped site features and per-
formed a small test excavation on the rapidly eroding site 
during a four-hour site survey in June 2014. The site is in 
close proximity to abundant and easily accessible sulfur 
deposits. Site features include shapes and distributions of 
small traditional ovate, semisubterranean depressions, as 
well as probable Russian-era features, and a few anoma-
lous features that defy easy characterization. We hypoth-
esize that the occupants of RAT-00162, Unangam ances-
tors called Qax̂un, were focused on sulfur extraction and 
built small dwellings for the duration of their stays on 
Little Sitkin. We identified the remains of two Russian-
style structures, which suggest use of the sulfur deposit 
during the Russian colonial era.

sulfuR usE

Sulfur is an element with fundamental utility across all 
modern industrial processes in a wide spectrum of cat-
egories. Orthorhombic sulfur, a stable material at normal 
atmospheric temperatures (Jefferson Lab 2019), can be 
mined at great human and environmental cost when it is 
deep below the surface, or easily in the rare circumstances 
of solfatara deposits close to the ground surface in volcanic 
landscapes. The sulfur deposit below RAT-00162 is a sub-
limation deposit formed by fumaroles that is remarkably 

easy to access, with no need to venture into an active vol-
cano or a deep mine (Gittinger 1975:1111). The personal 
cost to value acquired ratio would have been quite low.

Sulfur has been used medicinally across cultures as 
an antimicrobial, antibacterial, anti-inflammatory, and a 
laxative (Bailey et al. 2001; Cobb and Goldwhite 1995; 
Environmental Literacy Council 2019; Knapp 1996; 
Mehler 2015; Stwertka 2002). It is and has been used to 
treat skin disorders of various kinds, and it is a known 
aphrodisiac (Mehler 2015; Rätsch and Müller-Ebeling 
2013). It is a preservative, used in dried food products 
(including fruits and herbs, which can be smoked in it) 
and preserved skins (Hook 2013). Sulfur is used to  create 
surprisingly purple pigments (Mehler 2015). It acts as a fu-
migating pesticide and a fertilizer. It is a fire starter, a main 
ingredient in gunpowder, and can be manufactured into 
a poisonous mustard gas (Mehler 2015; Strehlow 1994).

sETTing

RAT-00162 is on a peninsula between William Cove 
to the north and an unnamed bay to the south on the 
west side of Little Sitkin Island (Fig. 1). The site is on a 
bluff above the south bay, which has a dense reef system 
that wraps around to the west and north. The north bay 
provides an unimpeded deep-water approach to the site 

landscape, only 400 m away from 
the site. The site’s location is unex-
ceptional in some regards: the place-
ment of large and small villages or 
camps near productive reefs and 
protected bays is typical of archaeo-
logical sites in the Aleutian Islands.

Less typical is the site’s presence 
on an active volcano. RAT-00162 is 
on Little Sitkin, a dangerously ac-
tive stratovolcano with several cal-
deras and fumarolic areas and hot 
springs concentrated on the west 
side of the island (Global Volcanism 
Program 2012; Snyder 1959:fig. 1), 
where RAT-00162 is located. Little 
Sitkin looks like the frighteningly 
active volcano it is, with dark ash 
visible on the multiple smoking lava 
cones in view from RAT-00162. 
Eruption records verify two historic 
eruptions in ad 1766 and ad 1828 Figure 1. Little Sitkin and key locations in text.
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(Global Volcanism Program 2012). The more recent erup-
tion occurred on the west flank and certainly threatened 
the RAT-00162 location. Weekly reports of activity in the 
2010s demonstrate fluctuating seismic activity ranging in 
scale from active earthquake swarms to elevated levels of 
seismic activity to low-level rumbling and gas venting only 
(Global Volcanism Program 2012).

A recent analysis of site locations in the Rat Islands 
demonstrates that Qax̂un occupations tend to be on the 
nonvolcanic islands or far to the south on islands with ac-
tive volcanos like Kiska Island (Fitzhugh et al. 2019). In 
that analysis, wind direction and distance, both of which 
can offer protection from volcanic gasses and effluvia, were 
factors in site location decisions. Contrary to the dominant 
settlement pattern identified in that study, RAT-00162 is 
in a stable fumarolic area, directly on top of a smoking 
sulfur deposit, and a westerly 5 km downslope from an 
active volcano (Fig. 1; Snyder 1959). The atmosphere on 
the peninsula was dense with smoke and gases during the 
site survey, and the sulfur deposit appeared to be burning. 
This site location is unstable and unsafe for long-term oc-
cupation, and predictable only in the sense that occupants 
must have known they were in peril.

The sulfur deposit is exposed on the bluff profile about 
1 m below the ground surface, directly below the vegetated 
surface level. This may be typical for Aleutian Islands sul-
fur deposits, as similar near-surface deposits (less than 1 m 
below the surface) were identified in the eastern and cen-
tral Aleutian Islands more than 100 years ago (Maddren 
1919), and Snyder (1959) described other sulfur deposits 
on the upper south flank of the Little Sitkin cone. The 
RAT-00162 sulfur deposit is fully exposed as a sheet layer 
on eroding remnants of the bluff face (Fig. 2).

fEaTuREs

The site spans 350 m of the bluff from the northwest to 
southeast. All of the features are within 50 m of the bluff 
edge, and several have been truncated by active erosion 
(Fig. 2; Table 1). There are 22 numbered depression fea-
tures and depression feature clusters, which range in shape 
and size from small round features to larger rectangular, 
multifeature complexes. Nine of the features (F1–F9, up-
per left on Fig. 2) are on a low (< 2 m) 55 x 25 m mound of 
disturbance vegetation, much like a small-scale traditional 
occupation midden mound. The rest are in a line along 
the bluff edge.

Figure 2. RAT-00162 site landscape, features, and sulfur 
deposit.

The site features are notably diverse in size and shape 
compared to traditional village mounds (see, for example, 
Funk 2011). Features 1–9 (Table 1; Fig. 2), which are de-
pressions in the raised mound area, range from very small, 
at 1 x 1.5 m, to small, at 4 x 6 m (Corbett et al. 2001; Veltre 
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and McCartney 1988). Veltre and McCartney (1988) point 
out that features of this size and round shape are com-
mon across the archipelago, and all of the features present 
at RAT-00162 are on the low end of the size distribution 
of 1 m2 to 260 m2 for the region. The smallest depression 
features served a variety of functions in the past, includ-
ing storage or shelter in the form of small, roofed, semi-
subterranean constructions (Veltre and McCartney 1988). 
Here, some of these may have been sulfur mining pits. The 
somewhat larger but still small features could have served 
as small semisubterranean family dwellings or, more likely, 
specialized work crew dwellings, which would not be ex-
pected to include the typical extended household and as-
sociated multiseason furniture (Corbett et al. 2001).

Feature 8 is different from the others on the mound 
(Fig. 2). Like Feature 9 at RAT-00081 on nearby Hawadax 
Island, Feature 8 is a roughly rectangular feature with 
high exterior berms and an interior berm bisecting the 
shorter span of the feature (Funk 2011; USBIA 1992). A 
gap in the interior berm is suggestive of a pass-through 
or doorway. These architectural characteristics are atypi-
cal of traditional Unangam houses. They are constructed 
with sod walls rather than excavated, and they appear 
during the early Russian occupation of the region in the 
late ad 1700s and early ad 1800s (Veltre and McCartney 
1988). The topmost and most recent levels of the similarly 
bisected Feature 9 in RAT-00081 included trade beads 
and dated to the ad mid-1700s (Funk 2011), and Veltre 
and McCartney (1988) confidently link this shape to the 
colonial time period.

Several linear features are clustered among the round, 
oval, and rectangular features on the mound area of the 
site (Fig. 2). The linear features range in size from 1 to 2 m 
long and are approximately 50 cm wide and 75 cm deep. 
The dense site vegetation prevented precision mapping of 
the linear features during our abbreviated time on the site. 
Occasionally linear features form natural drainage gullies 
near the edge of eroding sites. When this occurs, they are 
oriented toward the terrace or bluff edge, and usually ex-
tend to the edge with no clear ending. The linear features 
on the mound have distinct ends and are not truncated by 
the bluff edge. These may be sulfur extraction areas, linear 
diggings to access the pure sulfur present just below the 
surface vegetation and shallow peat levels.

Features 10–18 extend across 45 m of the bluff edge 
southeast of the low mound area (Fig. 2). These fea-
tures range from 2.5 m to 4 m in length and width; like 
Features 1–9, they are small but large enough for occupa-
tion. Three are truncated by bluff-edge erosion (Features 
16, 17, and 18), and it is possible that others were pres-
ent beyond Feature 18 but are now gone. We recovered 
a chalcedony scraper from the eroded edge of Feature 16 
(UA2014-78-8), indicating that this area of the site was 
occupied while traditional technologies were in use.

Beyond the truncated depressions, which end at Feature 
18, we identified 15 small, roughly circular pits in a cluster 
(Feature 19 cluster and Feature 20; Fig. 2, center). Each pit 
is less than 1 m by 60 cm wide and about 60 cm deep. We 
hypothesize that these are sulfur extraction pits, because 
they are very small, steeply deep, and placed directly above 
the sulfur deposit. The linear features described above are 
longer versions of these small, circular pits.

Table 1. RAT-00162 feature attributes.

Feature or 
feature cluster Size (m) Depth (m) Shape

1 1.9 x 1 0.7 rectangular
2 1 x 1.5 0.7 rectangular
3 1.5 x 1.5 0.4 round
4 1.6 x 1.1 0.5 unclear
5* 6 x 3.8 0.6 rectangular
6 4 x 2.3 0.7 unclear
7 4 (truncated) x 4 0.7 rectangular
8 4 x 3.5 1.5 rectangular
9 2.5 x 2.5 0.8 round
10 2.8 x 2.5 0.8 round
11 2.5 x 2.5 0.7 oval
12 4 x 3.5 0.8 round
13 2 x 2 0.8 round
14 5.5 x 2.1 1 rectangular
15 3.5 x 2.5 1 rectangular
16 3.5 (truncated) x 2 0.8 oval
17 3.5 (truncated) x 2 0.8 oval
18 1.5 (truncated) x 1.5 0.5 oval
19 0.8 x .6 0.6 round
20 0.9 x .6 0.6 round
21a 6.5 x 4 1.5 rectangular
21b 1 x 1 1 square
21c 1 x 1 1 square
21d 1 x 1 1 square
21e 1 x 1 1 square
21f 1 x 1 1 square
21g 2 x 1.5 (truncated) 0.7 oval
22 2 x 1.8 1 square

*Feature 5 was tested.



86 qax̂un settlement on a sulfur deposit (rat-00162), little sitkin island, western aleutians

Features 21a through 21f are grouped in a clearly non-
traditional orientation (Figs. 2 and 3); instead, they are 
similar to the rectangular features described by Veltre and 
McCartney (1988) as constructed during the colonial pe-
riod. Feature 21a is a large, 6.5 x 4 m steeply bermed de-
pression about 1.5 m deep. It is strongly rectangular (Fig. 
2). Smaller square and steeply bermed depressions (1 x 1 m 
and 1 m deep) are located surrounding Features 21a. Two 
traditionally shaped features are nearby, closer to the bluff 
edge (Feature 21g, which is truncated, and Feature 22).

We mapped an 18 x 13 m tamped earth oval 100 m 
south of the Feature 21 cluster. The purpose and origin of 
the tamped area remain unknown, but it was unique in 
our experience in the western Aleutians. The slope approx-
imately 50 m south of the tamped earth circle includes 
chalcedony-bearing outcrops.

TEsT ExcavaTiOn

We placed a 30 x 30 cm by 45 cm deep test unit in Feature 
5, a well-defined depression feature on the low mound. 
The test excavation was troweled and followed strati-

graphic levels. Excavated materials were not screened, but 
all observed materials were collected. The test unit re-
vealed clear occupational stratigraphy. Deposits included 
lithic flakes, lithic tool fragments, charcoal, and extreme-
ly  poorly  preserved faunal remains (Table 2). Cultural de-
posits appeared to end at 45 cm below the surface (Figs. 
4 and 5).

A charcoal sample (UA2014-78-3) from Level 4, 
28  cm below the surface, was subjected to AMS dat-
ing. The sample at two sigma variation has a 100 percent 
probability of originating at cal 551–654 bp (Calib 7.0.4; 
Stuiver et al. 2015; UCIAMS 151547: 615 ± 25 rcybp 
wood charcoal D14C = –73.6 ± 2.4). All levels included 
flakes, with one completed projectile point in Level 3. The 
soils range from sandy to silty to greasy loam. The sandy 
loam includes volcanic ash, particularly notable in the 
lighter fine sandy loam of Level 3, clearly visible in Fig. 5. 
Occupation was sporadic, as indicated by a series of greasy 
black levels caused by periods of higher-intensity activity 
in the feature. Occupation was also episodic, with gaps 
in use sufficiently long to allow soil and ash deposition 
between uses.

Figure 3. RAT-00162 Feature 21a, looking south. The smoking sulfur is visible on the slope behind the person on the 
right. The chalcedony outcropping is visible on the rearmost landscape. Photo by B. Hoffman, 2014.
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Figure 5. Northwest wall profile of 
test excavation. Note the lighter- 
colored potential tephra deposit. 
Photo by C. Funk, 2014.

Table 2. Materials catalog for the RAT-00162 test unit.

Catalog number Object Material Material type Count Field tag

UA2014-078-0001 Charcoal Charcoal Carbon sample 1 470538
UA2014-078-0002 Charcoal Charcoal Carbon sample 1 470541
UA2014-078-0003 Charcoal Charcoal Carbon sample 1 470544
UA2014-078-0004 Soil Soil sample Soil 2 470546
UA2014-078-0005 Faunal Animal Bird bone 2 470172
UA2014-078-0006 Patterned hafted biface Lithic Basalt 1 470540
UA2014-078-0007 Retouched slab Lithic Basalt 1 470543
UA2014-078-0010 Waste flake Lithic Basalt 1 470536
UA2014-078-0011 Waste flake Lithic Basalt 2 470537
UA2014-078-0012 Waste flake Lithic Basalt 3 470542
UA2014-078-0014 Waste flake Lithic Basalt 25 470548
UA2014-078-0015 Bipolar core/tool Lithic Basalt 1 470548
UA2014-078-0016 Waste flake Lithic Basalt 10 470539
UA2014-078-0017 Waste flake Lithic Basalt 5 470545
UA2014-078-0018 Biface fragment Lithic Basalt 1 470545
UA2014-078-0019 Biface fragment Lithic Basalt 1 470545

Figure 4. Southwest wall profile 
of test unit.
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discussiOn

sulfuR in unangam hERiTagE and  
in Russian cOlOnial cOnTExTs

RAT-00162 is located on a frankly dangerous volcanic 
island, on an unstable landform, and above noxiously 
smoking but easily accessible elemental sulfur. It stretches 
credulity to believe that the location was occupied without 
consideration of the risks and rewards. The rich sulfur de-
posit would have been a valuable mineral resource.

We can speculate that sulfur served similar diverse 
purposes as described above in ancestral Unangax̂ activi-
ties. The most important documented use was as a fire 
starter (Kul’kov [1762] in Dmytryshyn et al. 1988:227; 
Langsdorff 1993:3; Ocheridin [1765] in Coxe 1780). 
European explorers documented that people obtained rock-
sized pieces of sulfur in the mountains, scraped them onto 
dry grass and bird down, and struck sparks from quartz 
(Kul’kov [1762] in Dmytryshyn et al. 1988:227; Lisenkov 
[1761] in Black 1984; Merck 1980:77; Ponomarev [1759] 
in Andreev 1948a:72; Sarychev 1806:72; Sauer 1802:124). 
Hanging on the wall of each house was a fire-starting box 
that held flints, sulfur, and dried grass (Sauer 1802:203). 
We can also document that it was used in weapons:

In the evening, after reaching Ilaaĝanaax̂’s settle-
ment, they filled two baidarka frames with sulfur 
balls and went toward Ilaaĝanaax̂’s house and were 
about to light the sulfur balls in one of the baidarka 
frames. Ilaaĝanaax̂ came out carrying his wife on 
his back, and when she asked her brother not to 
touch her, he told her to get away from him. And 
having lighted the [frame with] sulfur balls they 
let it into the house, but the people in the house 
extinguished it. And they lifted the other [frame 
with] sulfur balls and let it in, and the people in the 
house tried to extinguish it but were unable to and 
so died from it, so the story goes. (Bergsland and 
Dirks 1990:673 Narrative 85, Attuan)

Narratives 68 and 73 also directly mention the use of 
sulfur as weaponry, and two other tales indirectly refer-
ence it (Bergsland and Dirks 1990), making sulfur a not-
uncommon topic in the narratives.

Qax̂un used this location from at least 600 years ago, 
three centuries prior to Russian arrival in the Aleutian 
Islands in the ad mid-1740s. Several traditional fea-
tures present in a cluster on a low occupation mound 
are entirely typical for coastal sites throughout the re-
gion. However, other site features provide evidence that 

the location was not simply residential but was also ex-
cavated. The location was also used during the Russian 
era. The similarity of Feature 8 to other colonial-era fea-
tures in the Rat Islands and the clearly non-Unangam-
style Feature 21 feature cluster likely result from combined 
Russian-Qax̂un activity (Feature 8) and possibly entirely 
Russian activity (Feature 21).

Sulfur was in high demand as firearms became more 
prevalent in Europe (Mehler 2015), and Russian govern-
ment instructions to merchants and government explor-
ers required attention to potential mineral resources in 
newly discovered lands. As a result, Russian commercial 
and government reports occasionally mentioned sulfur de-
posits. The Cossack Vasiutinsky mentioned sulfur extrac-
tion by ancestors of Unangax̂ from Kanaga volcano in the 
early 1760s (Andreev 1948b:25; Coxe 1780:85). The mer-
chant Kul’kov mentioned sulfur from Unalaska in 1762 
(Dmytryshyn et al. 1988:227). Government expeditions 
in the 1760s, 1790s, and early 1800s all mention Unangax̂ 
use of sulfur in Unalaska (Glushankov 1973; Langsdorff 
1993:145; Sarychev 1806:57, 60). Despite an interest in 
mineral resources, mining in Russian America was ne-
glected and undeveloped, and no commercial mining of 
sulfur is recorded (Black 2004; Dilliplane 1990; Fedorova 
1973; Khlebnikov 1994).

The region-wide distribution of sulfur and cross- 
cultural interest in acquiring it may allow for opportuni-
ties in examining trade and travel through the archipel-
ago. Pure elemental sulfur cannot be sourced. However, 
sulfur containing mineral impurities theoretically could 
be sourced to particular deposits, and ownership and dis-
tribution networks could be identified. Pan-Aleutian sul-
fur sources remain unmapped and unanalyzed, and such 
archaeological finds are rare, making such studies infea-
sible at this time.

sulfuR PROcEssing fEaTuREs and TOOls

Medieval solfatara sulfur mining and processing in Iceland, 
another subarctic context, offers useful insight for inter-
preting several of the site features and for opportunities for 
future investigation (see Mehler 2015). Sulfur itself does 
not preserve well in archaeological contexts (Mehler 2015), 
so identifying areas of exploitation must rely on identifying 
the tools and features related to extraction and processing.

Sulfur processing and refining in Iceland included 
washing, drying, and melting phases to increase purity. 
Elemental sulfur processing in medieval Iceland is de-
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scribed as occurring in a multifeature context, which in-
cludes a turf-built washing and melting works (approx. 4 
x 6 m, cf. Feature 21a), storage houses for raw and unre-
fined sulfur, and living areas (Mehler 2015:198). Features 
21a–f are constructed in a uniquely non-Unangam style, 
are evocatively the same size as the Icelandic sulfur works, 
and include distinctly separate but clearly associated sub-
features. These features should be tested for evidence of 
sulfur refining tools and slag, and time period of use, 
although their temporal placement in the colonial era is 
not in question, based on feature shape and configuration 
(Veltre and McCartney 1988).

The refining process would have required a water 
washing apparatus and/or an abundance of oil for the 
melting part of the process (see Mehler 2015 for a com-
plete description of medieval Icelandic sulfur refining pro-
cesses). If sulfur is water-washed, a water source and a dry-
ing phase are absolutely required. Springs east of the site 
would have provided a clean water source. Drying any-
thing in the Aleutian Islands is uncertain at best, but this 
does pose an interesting possibility for the large stamped 
area on the south end of the site. Could this have been a 
sulfur drying platform? The use of oil in the final (but not 
always necessary) refinement phase would have required 
an abundance of fish oil or other imported oil. This of-
fers opportunities for testing for fish processing or trade 
materials at the site.

Sulfur processing tasks in medieval Iceland required 
only two to six people, whether washing or melting 
(Mehler 2015). We assume that sulfur mining and pro-
cessing in the Aleutian Islands would have been analogous 
or even smaller in scale. This means that associated domes-
tic spaces could be quite small, with a limited number of 
families present or small groups of special task collabora-
tors camping together to mine and process the sulfur. If it 
is a Russian-era sulfur processing feature, Features 21a–g 
would not have demanded a large mining and process-
ing crew to be a fairly productive endeavor. Perhaps the 
Russian-era crew lived in Feature 8 on the mound.

We know that Qax̂un were present prior to the 
Russian colonial era features and sulfur extraction. The 
traditional features at RAT-00162 should be tested for tra-
ditional Unangam sulfur processing tools, including heat-
ing or simple water-washing process tools (as in Mehler 
2015). If they used sulfur without further refinement, we 
expect that digging tools and stratigraphic evidence for 
mining would be present.

cOnclusiOn

We interpret RAT-00162 as a long-term sulfur exploita-
tion site first used by Qax̂un and then by Russian colo-
nizers. We suggest that both groups exploited the sulfur 
for personal use and trade opportunities. Regrettably, the 
site was eroding rapidly in June 2014, with many features 
truncated by the active bluff face. We visited this site on 
our final afternoon in the field, and we had just four hours 
to map and test it. Two days after we left the Rat Islands, 
an Mw 7.9 earthquake struck the area, the epicenter just 
39 km southeast of Little Sitkin Island. Such potentially 
damaging events are common in the region. This unique 
site should be tested further before it is gone.

The probability that other sulfur mining occupations 
existed on Little Sitkin’s stable fulmarolic fields and other 
shallow sulfur deposits in the archipelago is high. Little 
Sitkin Island should be more thoroughly investigated, 
particularly in the surrounding fulmarolic fields, to learn 
more about this little-defined aspect of ancestral Unangam 
knowledge. Other known sulfur deposits in the region also 
may prove to have been exploited by Unangax̂ in the past.
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thesis and dissertation abstracts

Monty Rogers
Cultural Alaska, P.O. Box 221262, Anchorage, AK 99522; culturalalaska@gmail.com

This section consists of abstracts of newly finished theses and dissertations on Aarctic anthropologi-
cal research relevant to Alaska. The goal of this section is to highlight new circumpolar research by 
students. In this issue, there are eight dissertation and thesis abstracts addressing archaeological and 
cultural anthropological research topics from Portland State University, University of Alaska Anchor-
age, University at Buffalo, University of California Davis, and the University of Michigan. Doering’s 
dissertation explores the roots of the ancestral Athabascan migration from Alaska to the American 
Southwest. In his thesis, Erickson examines the relationship between the Iñupiat of Utqiaġvik and 
scientists who conduct research in the community. Harmston experimented on historic caribou teeth 
from Northwest Alaska using chemical processes to identify extinct caribou herds in his research. For 
her dissertation, Hornbeck archaeologically investigates earthen mounds on Rat Island to determine 
whether they’re the result of cultural or natural processes. Miszaniec employs zooarchaeological meth-
ods to examine ancestral fishing over the last 2,400 years in Norton Sound. Parson’s thesis research 
assesses the use of portable three-dimensional (3D) modeling techniques for archaeological site docu-
mentation. Reed’s thesis explores the capabilities of geochemical analysis to assess whether features 
at Cape Krusenstern are a result of natural or cultural processes. In the last dissertation, Taivalkoski 
examines the role of birds in the diets of ancestral Unangan of the Rat Islands through zooarchaeo-
logical methods. 
 On another note, it is time to hand off the Dissertations and Theses section of the AJA to a new 
editor. It’s time for a new perspective to grow and continue developing the section. It’s been an honor 
to hunt for and gather abstracts across the Internet’s fruited plains since the founding of this section 
in 2014. I feel this section has been a great venue for getting student research out to a broader audi-
ence and an opportunity for students to get their research into an academic journal. I look forward to 
working with and reading the efforts of the new editor for this section. If you’re interested in editing 
this section (students I encourage you to apply, because you’ll get experience with editing an academic 
journal), please contact Ken Pratt and Brian Wygal. Thank you for reading.
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evaluating the social and 
environmental process of the  

dene/athabascan migration from 
the subarctic

Briana N. Doering
PhD dissertation, 2020, Department of Anthropology,  

University of Michigan

abstract

Approximately 1,500 years ago, Dene/Athabascans radi-
cally altered their lifestyle in central Alaska and Yukon, 
and many ultimately left this region entirely. In my dis-
sertation, I evaluate the causes of this drastic transition 
using a multiscalar archaeological dataset that draws 
from excavation, geospatial, and ethnographic data. 
Specifically, I consider whether either a massive volcanic 
eruption or population change led to a sudden, wide-scale 
shift in Subarctic technology, diet, and trade, and an ul-
timate southward migration. The results of technological, 
isotopic, and geospatial analysis presented here strongly 
suggest that Dene/Athabascans responded to a regional 
population increase, likely driven by a shift in group 
organization predicated by the Dene/Athabascan kin-
ship structure. In response, Dene/Athabascans became 
increasingly specialized and territorial until some Dene/
Athabascans began a southward migration that finally ter-
minated in the American Southwest over 500 years ago. 
The diachronic nature of my multiscalar research allows 
me to model this transition as a process, rather than an 
event, that can be compared to similar cultural processes 
to provide a comprehensive understanding of resilience, 
adaptation, and migration at different periods of history 
and around the world. 

successful engagement between 
iñupiat and scientists in utqiaġvik, 
alaska: a sociocultural perspective

Kaare Ray Sikuaq Erickson
Master’s thesis, 2020, Department of Anthropology, 

University of Alaska Anchorage 
Online at https://dissexpress.proquest.com/dxweb/

doc/2404340221.html?FMT=AI&desc=Successful+Engageme
nt+between+I%C3%B1upiat+and+Scientists+in+Utqia%C4%

A1vik%2C+Alaska%3A+A+Sociocultural+Perspective

abstract

Climate change has become a global threat that the world 
is struggling to grasp. At the frontlines of these changes, 
the Arctic warms at an amplified rate. U.S. research fund-
ing agencies have taken unprecedented and aggressive 
measures to steer Arctic sciences to not only consider its 
impacts on Indigenous communities in the Arctic, but to 
work with those communities in producing research that 
benefits locals in the Arctic. Barriers have prevented posi-
tive engagement between scientists and Indigenous com-
munities, including the irrelevancy of research to locals’ 
daily lives and wide cultural and geographical gaps be-
tween research institutions and Indigenous entities. There 
are few models of successful and mutually beneficial rela-
tions between Indigenous communities and scientists in 
the Arctic. This project focuses on the extremely unique 
and historic example of relations between local Iñupiat 
and Arctic scientists in Utqiaġvik, Alaska. This thesis 
provides both a detailed history of the relations between 
Iñupiat and scientists in Utqiaġvik and a snapshot of how 
Indigenous science specialists and Arctic researchers in 
Utqiaġvik view cross-cultural knowledge exchange as they 
experience it in 2020. Three primary findings of this re-
search include: first, that multiple forms of successful en-
gagement exist between Iñupiat and academic scientists in 
Utqiaġvik, two of which include co-production of knowl-
edge and contractual logistical service; second, relevancy 
of research is an extremely important precursor to success-
ful engagement between scientists and communities; and 
third, both Iñupiat science specialists and Arctic research-
ers must possess unique sets of skills for long-term suc-
cess in working together. This research has the potential to 
have broad implications for how Indigenous contributions 
are acknowledged, compensated for, measured, and valued 
in the face of increasing scientific research in the Arctic.



Alaska Journal of Anthropology vol. 18, no. 2 (2020) 95

caribou teeth, stable isotope 
analysis, and archaeological 

caribou herd identity: evidence for 
persistence of the western arctic 

caribou herd, alaska 
Nathan Isaac Harmston

Master’s thesis, 2020, Department of Anthropology,  
University of Alaska Anchorage 

abstract

Caribou (Rangifer tarandus) is a keystone species in the 
Arctic and Subarctic. Caribou have played an essential role 
in human life in the far North for millennia as a source 
of hides, meat, and tool materials. Without a scientific 
method to identify a herd in an archaeological context 
herd identity is not addressed or assumed based on a site’s 
proximity to extant herds leaving gaps in archaeological 
site location models. Thousands of years of data on cari-
bou herd distribution and responses to climatic and eco-
logical changes are contained within archaeological and 
paleontological specimens.

Two experiments were conducted on caribou teeth. 
The first was an examination of how stable carbon and 
nitrogen isotopes in dental tissues of modern caribou were 
affected by being embedded in polymethyl-methacrylate 
(PMMA), an organic polymer often used to stabilize frag-
ile archaeological specimens for histological examination. 
Two methods for mitigating those effects were tested. 
PMMA embedding increased carbon consecration and 
δC13. It did not affect the nitrogen. Sequential acetone 
baths and sequential acetone baths combined with Longin 
collagen extraction were both found to mitigate the ef-
fect PMMA has on carbon. Sequential acetone baths with 
Longin collagen extraction was the more effective of the 
two methods. In the second experiment, the herd iden-
tity of five 200±30 year old archaeological caribou teeth 
from northwestern Alaska, stabilized in PMMA, was 
determined by sampling them for stable strontium, in-
cluding samples taken from the neonatal line (NNL), a 
pathological marker of birth found in the first permanent 
molar. The author compared testing results to a strontium 
isoscape of Alaska to identify caribou herds.

The effects PMMA embedding has on carbon in den-
tal tissues can be mitigated, though the effects it has on ox-
ygen and hydrogen need to be examined. Archaeological 
caribou herds can be identified via stable strontium analy-

sis. The NNL strontium signature needs to be contextual-
ized by the signatures of the other permanent molars. The 
antiquity of extant caribou herds can now be established 
and the calving grounds of now-disbanded herds can be 
determined. This carries implications for human land use 
models and wildlife management.

unangan monumentality:  
hunter-fisher-gatherer 

transformations of the rat islands, 
alaska, c. 4,000 bp–1,000 bp

Bobbi Hornbeck
PhD dissertation, 2020, Department of Anthropology,  

University at Buffalo

abstract

This dissertation research project tested hypotheses about 
the relationships between hunter-fisher-gatherers and the 
landscape through an archaeological investigation of earth 
mounds in the western Aleutian Islands. These mounds 
were historically believed to be natural places of plant 
overgrowth that occurred in response to accumulations of 
bird guano. This project was developed after preliminary 
studies indicated that these earth mounds had cultural 
origins and that at least one earth mound was construct-
ed by humans rather than birds. The goal of this project 
was to further explore the depositional history of the 
earth mounds and to investigate their relationship with 
known monumental construction in the eastern Aleutian 
Islands. The research focused on an investigation of how 
monumental earth mound constructions can signal and 
reinforce expressions of group-identity among prehistoric 
hunter-fisher-gatherer communities. 

The project combined archival, field, and laboratory 
research to investigate the cultural Rat Islands landscape. 
Field research occurred on Kiska and Amchitka over 18 
days in June 2019. Four earth mound clusters were archae-
ologically tested with a soil probing auger, shovel tests, and 
trench excavations. Two earth mound soil columns were 
collected for soil chemistry analysis. Stratigraphic analysis 
and radiometric dating were employed in the investigation 
of the depositional history of 18 earth mounds. The spatial 
and temporal relationships between prehistoric occupation 
sites and earth mound clusters were examined through 
GIS based mapping. Comparative and statistical  analyses 
were utilized to investigate the regional  differences in 
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mound deposition to provide insight to Unangan expres-
sions of group-identity. 

Five new cultural earth mound sites were defined 
in the Rat Islands. Unprecedented high-resolution aeri-
al imagery was captured at two of these sites by drone. 
Archaeological subsurface testing confirmed a cultural 
origin for at least three additional earth mounds. Organic 
materials were sent to the KECKS-CCAMS facility for 
radiocarbon dating, which resulted in a project contribu-
tion of five new noncontemporaneous radiocarbon dates 
for the Rat Islands. Soil columns were sent to the Rutgers 
Soil Testing Laboratory and analyzed for available nutri-
ents. The results revealed significant spikes in phosphorus 
that potentially aligns with the stratigraphic and material 
evidence of human activity. 

Results indicate that monumental earth mound con-
struction is a pan-Aleutian tradition dating back to at least 
3,700 years ago. The distribution of internal materials 
and the overall size and shape of the earth mounds were 
compared with data from eastern Aleutian monumental 
mounds. This comparative analysis highlighted regional 
trends in mound variation that align with the known 
proto-historic territorial boundaries of distinct identity-
groups. The variations in earth mound style across the 
Aleutians are reflective of localized expressions of a broad 
trend. Broad but variable monumental earth mound con-
struction is a well-known Indigenous American practice 
that spans the United States. This project extends the 
discussion of socionatural theories about hunter-fisher-
gatherer impacts and monumental manipulations of the 
landscape into the western Aleutian Islands.

an economic classification of pre-
industrial fisheries and subsistence 
economies in norton sound, alaska: 
a faunal analysis of intensification

Jason Ian Miszaniec
PhD dissertation, 2020, Department of Anthropology, 

University of California, Davis

abstract 

This dissertation investigates the development of inten-
sive fishing-based economies in Norton Sound, Alaska, 
over the past 2,400 years. Previous archaeological stud-
ies of Indigenous Arctic fisheries have been based largely 
on inferences using artifacts and site-settlement locations 

rather than on the animal remains themselves. Data are 
derived from over 40,000 specimens of animal bone and 
shell recovered during archaeological test excavations at 
two large village sites located near the Native Village of 
Shaktoolik in 2014–2017: Difchahak (49-NOB-005) and 
the Shaktoolik Airport Site (49-NOB-072). Faunal re-
mains were recovered using a combination of ¼-inch field 
screening and collection of bulk sediment samples for lab-
oratory flotation. The assemblages are organized into four 
periods based on radiocarbon age, stratigraphy, and tem-
porally sensitive artifact styles: (1) Norton (400‒40 bc), 
(2) Nukleet (ad 1100‒1400), (3) Yup’ik (ad 1450‒1840), 
and (4) Inupiat (ad 1850‒1900). Changes in resource spe-
cialization and diversification over time are analyzed us-
ing taxonomic abundance indices and various measures of 
species richness, evenness, and heterogeneity.

Faunal remains from these two sites demonstrate that 
Indigenous subsistence in the Shaktoolik Bay area was 
highly varied but focused on salmon and saffron cod, 
mass-capture of Pacific salmon in the spring and summer, 
and the pursuit of saffron cod during fall and winter. Early 
use of high-investment, net-based technology on non-
salmon fish resources has enabled year-round occupation 
of this region since the early Norton period. In addition 
to fish, netting would have improved the capture of sea-
sonally available waterfowl as well as ptarmigan and hare. 
Fish diversity, specifically flatfish and herring, increased 
around ad 1550–1650 and coincides with the expansion 
of dog traction. Additional calories required by large dog 
teams were offset by improved logistical mobility, which 
resulted in a shift from a specialized to a diversified econo-
my. Fur-bearing animals appear in much higher numbers 
after ad 1800 and coincide with colonial trading activi-
ties. Analysis of zooarchaeological remains has highlight-
ed the resilience and flexibility of Indigenous peoples in 
the Shaktoolik region who have adapted their subsistence 
to external stressors by modifying their technology, settle-
ment patterns, and prey sources over the past 2,400 years.
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abstract

This thesis assesses the use of portable three- dimensional 
(3D) modeling techniques including PhotoScan/
Metashape Structure from Motion (SfM) photogram-
metry, short-range laser scanning, and infrared (IR) 
depth mapping. Chapters 2 and 3 are articles already 
submitted for publication in academic journals. 

The first article reports on a case where low-cost, 
highly portable, three-dimensional modeling techniques 
documented surface and subterranean sites in a rugged 
and remote landscape in Hawai‘i. Photogrammetry and 
IR depth mapping were used. Final drawings prepared 
from 3D models were more aesthetically pleasing and ac-
curate than those produced with traditional field record-
ing techniques. 

The second article tested 3D techniques in a con-
trolled outdoor setting, adding a NextEngine short-range 
desktop laser scanner with color imaging capability to 
SfM and IR depth mapping. Evaluation criteria included 
suitability for transport and use in rugged settings, subjec-
tive model appraisal, and several comparative quantitative 
measurements. 

All three methods met a generally accepted mea-
surement error-standard for site documentation. The 
NextEngine produced high-quality models but required 
significant in-field support, including a heavy battery 
pack. IR depth mapping, in the form of a repurposed 
Microsoft Kinect for Xbox 360 video game controller, 
created lower-quality models but worked very quickly, 
producing models in near-real-time. SfM scored best for 
mobility and overall model quality, while requiring sig-
nificant computing resources.

archaeological feature 
identification through geochemical 

analysis of arctic sediments from 
the cape krusenstern national 
monument, northwest alaska

Patrick William Reed
Master’s thesis, 2020, Department of Anthropology,  

Portland State University 

abstract

Identification and interpretation of archaeological phe-
nomena is typically based on visual cues and the physical 
presence of “something archaeological,” such as diagnos-
tic artifacts, landscape modification, or structural ele-
ment. Yet many archaeological features, i.e., the discrete 
archaeological deposits related to past human behavior, 
lack clear indicators of human activity that provides clues 
to the feature’s origin. At the Cape Krusenstern beach 
ridge complex, located in northwest Alaska, ambiguous 
features, that could be natural or anthropogenic (vegeta-
tion anomalies), or are of unknown cultural function (in-
determinate), comprise 60% of the identified features at 
the complex. These ambiguous features represent a large 
gap in our understanding and interpretations of the oc-
cupation history of Cape Krusenstern and the Arctic. My 
goal was to identify anthropogenic features and interpret 
the original human behaviors that contributed to their 
formation, through soil geochemical analysis. I sought to 
identify (1) which features are natural and which are an-
thropogenic, and (2) what behaviors created the cultural 
features (e.g., occupation of houses or caching of marine 
versus terrestrial food resources). I used photometric phos-
phates spot tests and inductively coupled plasma mass 
spectrometry (ICP-MS) to geochemically characterize 
bulk sediment samples from ambiguous features. I then 
used a variety of statistics, including principal component 
and discriminant function analysis, to identify pattern-
ing in elemental compositional data. I compared results 
to geochemical expectations for different types of cultural 
features based on prior research and my own analysis of 
cultural and non-cultural control samples.

Analysis indicated that a single feature is natural, 
and the other tested features are anthropogenic features. 
However, the analysis did not aid in definitely identifying 
specific human behaviors (i.e., house/occupation versus 
storage activities) that could have created the ambiguous 
anthropogenic features. Broadly, food storage features 
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showed slightly greater enrichment levels and less overall 
variation than house/occupation feature samples. In addi-
tion, food storage features showed very low variation be-
tween one another for several elements (Cr, Al, Ni, K, Co, 
Mg, and -Fe). My analysis did indicate that between 10 
to 13 of the tested ambiguous (or indeterminate) features 
may be house features, and between four and 15 may be 
some form of storage feature. Analysis to identify caching 
of marine versus terrestrial resources, using the ratios of 
Ba/Ca, Sr/Ca, and Ba/Sr, suggest that potentially six fea-
tures may have held marine resources, while the remain-
ing either held terrestrial resources or had their contents 
emptied prior to abandonment.

Overall, this thesis indicates that there are likely more 
house (7.9 to 10.2% increase) and food storage features 
(1.5 to 5.2% increase) present at the Cape Krusenstern 
than previously thought. Increasing the number of house 
and food storage features suggests that the occupation his-
tory at the complex is potentially more intense than previ-
ously established. These results also suggest that geochem-
ical analysis has potential use for feature identification 
at a broader landscape scale than previously performed 
in other archaeological applications of soil geochemistry. 
Last, this thesis shows there is potential in using previ-
ously collected bulk samples to gain in-depth information 
that can guide future work at the complex.

technological choice and human-
animal relationships: a bird’s eye 
view from the rat islands, alaska 
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University at Buffalo

abstract 

Human groups have used birds in a variety of ways, from 
food, to raw material for tools, to clothing. In addition 
to their more practical usages birds often play a signifi-
cant role in cosmologies and myths. However, due to 
poor preservation and excavation bias (many bird bones 
are small enough to slip through even ¼-in screens) bird 
remains have only recently begun to be studied in depth. 
The archaeological sites of the Aleutian Islands have very 
large avian bone assemblages due to excellent taphonomic 
conditions. The large size and excellent preservation of 
these assemblages allows rigorous study from which we 
can study not only local relationships with birds but also 

develop models for other times and places. Comparing 
the patterns of skeletal part representation with oral his-
tories and ethnographies will reveal the interplay of the 
symbolic and ‘material’ aspects of the relationship be-
tween birds and the residents of the Aleutian Islands. 

The relationship between the prehistoric inhabitants 
of the Rat Islands, the Unangan, and birds was main-
tained by a suite of continual and often daily practices,  
from hunting, to story-telling, to subsistence acts. The re-
sulting artifacts of these day-to-day activities, in this case 
the avian bone assemblage, play a significant role in the 
reproduction of social and cultural values. By studying the 
technological choices that the Unangan made regarding 
birds we can begin to examine the more social and even 
symbolic aspects of the Unangan-bird relationship. This 
can be accomplished by comparing the skeletal part repre-
sentation, i.e., which species/families were used for which 
technology, which parts of the birds were exploited, etc., to 
the expected patterns of usage based on oral histories and 
ethnographies. Technological acts are a medium “through 
which social relationships, power structures, worldviews, 
and social production and reproduction are expressed and 
defined.” Thus, in order to understand the complex rela-
tionship of the Unangan with birds, we must incorporate 
not only a discussion of human-animal relationships via 
social zooarchaeology but also a discussion of practice and 
technological choice.




