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Abstract. Human settlement of eastern Beringia appears to have been a gradual process starting in the Bglling-Allergd in-
terstadial. Settlement of the upland Alaska Range did not occur until 1,300 years later, possibly linked to the emergence of a
highly mobile settlement system during the Younger Dryas and early Holocene. However, evaluating the timing of upland set-
tlement has been hampered by a primarily surficial upland archaeological record. This study tests landscape use models with
new data from the buried early Holocene component 1 at Susitna River 3 in the upper Susitna River basin, central Alaska Range.
The Susitna River 3 assemblage indicates that initial use of the upper Susitna River basin consisted of long-distance logistical
forays from residential camps outside of the study area by highly mobile individuals provisioned with formal lithic toolkits. This
data supports a shift to a highly mobile land-use system during the early Holocene. Initial settlement may be tied to the spread
of boreal forest in the interior lowland and foothills regions, coupled with the emergence of upland caribou herd populations as
an important resource.
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MOCENEHUE PAHHEFOMIOLLEHOBOIO BO3PACTA B BEPXHEN YACTU BACCEMHA
P. CACUTHA, LEHTPA/IbHAA ANACKA
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AHHoOTauums. MNoceneHne Nioaei B BOCTOYHOM YacT BepuHrum 6bIN10 NOCTENEHHBIM NMPOLECCOM, HaYaBLIMMCA B MEPUOL,
WHTepcTaguana bennuur-annepes. MoceneHve B ropHom xpebte Anacku npousowno Ha 1300 neT noske M, BO3MOXKHO, CBA3a-
HO C MOSB/IEHUEM CUCTEM BbICOKOMODOUNBHOTO 0BUTaHWA BO Bpems MO3AHEro ApMaca M PaHHEro rosoueHa. Tem He meHee
OLLeHKa XPOHO/IOTUM 3aceNeHus Haropba bbina 3aTpyAHEeHa Tem, YTo 60/Ibluas YacTb aPXE0NOTUYECKMX MAMATHUKOB Haropbs
npeAacTasieHbl B NOBEPXHOCTHOM 3a/eraHUMW. B 3TOM MCcCNeL0BaHUM U3Y4aOTCA MOLEN NaHAWAGTHOMO UCMONb30BAHMA C HO-
BbIMM AaHHbIMMK OT NOTrPebEHHOr0 PAaHHEro roJIoLEHOBOTO Ky/NbTYPHOTO cnos (KomnoHeHTa) 1 Ha cTosiHKe Peka CacutHa 3 B
b6acceitiHe pekn CacuTHa, LeHTpasbHOM ANACKMHCKOM XxpebTe. AHcambb Peka CacuTHa 3 yKasblBaeT, YTO MepBOHAYaNbHOE
UCMo/Ib30BaHWE BepxHero 6acceiiHa peku CacUTHa COCTOANO U3 AasZIbHWX JIOTUCTUYECKMX BbINA30K M3 KUAbIX Narepeit 3a npe-
[enammn paioHa uccnepoBaHMA BbICOKOMOBUAbHBIMM rpynnamu aoaen, CHabKeHHbIX HABOPOM TUMONOTMYECKM BbIPAXKEHHbIX
KaMeHHbIX OPYAMUI. ITW AaHHble NOAAEPKUBAKOT NEPEXOS, K BbICOKOMOBUABHOM CUCTEME 3EMIENO/Ib30BAHUA B PAHHEM r0J10-
LeHe. MepBOHaYasbHOe 3aceneHne MOXKET ObiTb CBA3aHO C PAacmpocTpaHeHUeM BopeasbHbIX /1eCOB BO BHYTPEHHMX PaioHax
HU3MEHHOCTM U NPEArOPMIA B COYETAHWM C NOABNEHMEM MOMYAALMI FOPHOTO Kapuby B KaYECTBE BAXKHOTO MULLEBOT O pecypca.

Knrouvesslie cnosa: 3aceneHue BocmoyHoli bepuHau, doucmopuyeckoe UCnosb308aHUe AaHOWagma, AAICKUHCKUl xpe-
bem, mexHOM02U4eCKas OP2aHU3ALUS KAMEHHO20 NPoU3800Ccmad.
dopmar uutuposanus: bnoxr Ix.C. MoceneHve paHHEroNOLEHOBOrO BO3pacTa B BepXHeil yacTu bacceiiHa p. CacutHa, Llen-
TpanbHasa Anscka // M3sectus JlabopaTtopum apesHux TexHoormit. 2017. T. 13. Ne 4. C. 27-50. DOI: 10.21285/2415-8739-2017-
4-27-50

Introduction ess, occurring over thousands of years beginning as
The archaeological record of Alaska suggests that climate ameliorated during the Bglling Allergd inter-
human settlement of the region was a gradual proc- stadial. The earliest widely accepted evidence for hu-
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man settlement of Alaska is in the Tanana River basin
at Swan Point (14,200 cal BP) and Little John (14,000
cal BP) (Figure 1) (Easton et al. 2011; Holmes 2001,
2011). Humans spread from the Tanana basin into the
foothills of the Nenana and Teklanika river drainages
during the Allergd interstadial, represented by Dry
Creek component 1 (13,500 cal BP) (Graf et al. 2015;
Powers and Hoffecker 1989) and Walker Road com-
ponent 1 (13,100 cal BP) (Goebel et al. 1991). There
are a total of 13 cultural components dating between
14,000-13,000 cal BP in central Alaska, suggesting
that this region was continuously occupied after initial
settlement (see reviews in Graf and Bigelow 2011;
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Potter et al. 2013). Northwest Alaska was initially set-
tled during the late Allergd period, represented by the
Tuluaqg Hill site in the Noatak River Basin (13,100 cal
BP) (Rasic 2011; Rasic and Gal 2000); by the Younger
Dryas settlers had spread throughout the Brooks
Range, represented by cultural components from
seven sites dating between 12,900-11,200 cal BP (see
reviews in Rasic 2011; Smith et al. 2013).

Settlement of the central Alaska Range occurred
by the Allergd/Younger Dryas transition, represented
by cultural components at Teklanika West (12,900 cal
BP) in the upper Teklanika River valley, Eroadaway
(12,750 cal BP) in the upper Nenana River valley, and
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Figure 1. Overview map of Alaska showing the location of sites mentioned in text: 1, Tuluaq Hill; 2, Swan Point;
3, Walker Road; 4, Dry Creek; 5, Teklanika West; 6, Eroadaway; 7, Little John; 8, Bull River II; 9, Susitna River 3;

10, Phipps, Sparks Point, Whitmore Ridge; 11, Jay Creek Ridge; 12, Trapper Creek Overlook; 13, Susitna River Overlook;
14, Lime Hills Cave; 15, Beluga Point; 16, Spein Mountain; 17, Ugashik Narrows; 18, Hidden Falls; 19, On Your
Knees Cave. Glacial extent 13 cal BP from Dyke et al. (2003)

Puc. 1. 0630pHaa kapma AAACKU ¢ NaMAMHUKamu, yrnomuHaemelmu 8 mekcme: 1 — Tunyak Xunn; 2 — CeaH MouHm;

3 —Yonkep Poyo; 4 - ipaii Kpuk; 5 — TeknaHuka; 6 — 3poadyali; 7 — /lumman [xcoH; 8 — byan Pusep Il; 9 — CacumHa Pusep;
10 - @unnc, Cnapkc MoliHm, Yummop Pudxc; 11 — Axcal Kpuk Pudxc; 12 — Tpannep Kpuk Osepnayk; 13 — CycmuHa Pusep
Osepnyk; 14 — Jlaiim Xunnac Kalie; 15 — benyaa MoliHm, 16 — Cnelin MayHmaliH; 17 — Y2awuk Happoys; 18 — XuddeH Panc;
19 - OH E Huuc Kelis. IpaHuusl nedHuka u3s Dyke et al. (2003)
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Bull River Il (12,460 cal BP) in the Broad Pass region of
the Susitna basin (Coffman 2011; Coffman and Potter
2011; Holmes et al. 2010; Wygal 2009, 2010). Humans
continued to spread throughout the central Alaska
Range in the Younger Dryas and early Holocene, rep-
resented by cultural components from seven sites
dating between 12,460-7800 cal BP (see review in
Graf and Bigelow 2011), including important upland
sites Phipps, Sparks Point, and Whitmore Ridge in the
Tangle Lakes region (West et al. 1996a, 1996b, 1996c).
The first evidence for human occupation of
southwest Alaska comes from Lime Hills Cave (12,350
cal BP) and Spein Mountain (11,600 cal BP) (Ackerman
2001, 2011), indicating initial settlement of this region
during the Younger Dryas. Southcentral Alaska was
settled by the early Holocene, represented by cultural
components at Susitna River Overlook and Trapper
Creek Overlook (both occupied by 9100 cal BP) (Wygal
and Goebel 2012), and possibly at Jay Creek Ridge,
where the earliest component is associated with ra-
diocarbon dates ranging between 11,200 and 7800 cal
BP (Dixon 1993; Dixon et al. 1985; Reuther 2000). Set-
tlement of the southern coast of Alaska also occurred
by the early Holocene, represented by On Your Knees
Cave (10,300 cal BP) on Prince of Wales Island, Hidden
Falls (10,200 cal BP) on Baranof Island, and Ugashik
Narrows (10,100 cal BP) on the Alaska Peninsula
(Davis 1996; Henn 1978; Kemp et al. 2007). Lithic raw
material provenance and patterns in lithic technology
suggest that the initial settlers of the southern coast
moved there from the interior of Alaska (Reger and
Wygal 2016; Wygal and Goebel 2012; Yesner 2001).
Researchers are still working to understand how
the settlement of eastern Beringia unfolded, and the
environmental and cultural context for this process
(Dixon 2011; Dumond 2011; Graf and Bigelow 2011;
Potter et al. 2017; Wygal and Goebel 2012; Wygal
2017; Yesner 1998, 2001). This study is part of the
Alaska Range Uplands Project, focused on understand-
ing the process of settlement as it pertains to the up-
lands of the central Alaska Range and southcentral
Alaska, in particular the record of initial human set-
tlement of the upper Susitna River basin on the
southern flank of the central Alaska Range (Figure 2).
Several studies provide evidence for a shift to a highly
mobile subsistence-settlement system and corre-

sponding range expansion in central Alaska accompa-
nying climate shifts in the Younger Dryas and early
Holocene (Graf and Bigelow 2011; Mason et al. 2001;
Potter et al. 2013). Cooler, dryer conditions in the
Younger Dryas may have supported increased grass
and forb biomes across interior Alaska, providing a
landscape more favorable for mobile herd animals.
During this time the archaeological record supports an
increased focus on mobile herd populations of bison
(Bison sp.), wapiti (Cervus canadensis), and caribou
(Rangifer tarandus) for human subsistence, and in-
creased range mobility including use of upland land-
scapes (Graf and Bigelow 2011). The early Holocene
brought warmer temperatures to the region, yet there
is evidence for periodic climactic instability including
drought and cooler temperatures, and the early Holo-
cene archaeological record supports a continued focus
on mobile herd animals for subsistence (Mason et al.
2001). The highly mobile Younger Dryas/early Holo-
cene hunting strategy included provisioning individu-
als with formalized toolkits (e.g., microblades) primar-
ily made on non-local lithic raw material (Graf and
Bigelow 2011; Graf and Goebel 2009; Mason et al.
2001). Increased range mobility into the uplands in
the Younger Dryas/early Holocene is supported by
occupations at Eroadaway, Bull River II, and the Tangle
Lakes region (Graf and Bigelow 2011).

Fully evaluating upland landscape use in the
Younger Dryas and early Holocene has been ham-
pered by a primarily surface or near-surface archaeo-
logical record that is often difficult to radiocarbon
date (Thorson 1990). The Alaska Range Uplands Pro-
ject focused on archaeological survey and testing in
the Alaska Range to identify areas with buried, datable
cultural deposits to test models of landscape use with
new archaeological data (Blong 2016). This paper pre-
sents the lithic assemblage from the early Holocene
component 1 at Susitna River 3 in the upper Susitna
basin. This assemblage was recovered from a buried
context and is used investigate early Holocene lithic
technological organization in the upper Susitna basin
and to test settlement models for the Alaska Range
and southcentral Alaska. The goal of this paper is to
use the Susitna River 3 component 1 lithic assemblage
to test the model that the initial settlement of the
upper Susitna basin was by highly mobile individuals
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Figure 2. Upper Susitna River study area showing the 28 previously undocumented and two previously
recorded archaeological sites investigated during the Alaska Range Uplands Project
Puc. 2. Uccnedyeman meppumopusa BepxHeli CacumHbli ¢ 28, npexcde HeOOKyMeHMuUpo8aHHbIMU, U 08yms, npexcde
30(hUKCUPOBAHHBIMU, APXe0sa02U4eCKUMU NaMAMHUKaMU, uccaedosaswiumucs 8 pamkax lMpoekma Hazopesa Ansacku

provisioned with formal lithic toolkits. This study pre-
sents the conclusion that this model is supported, and
that initial early Holocene use of the upper Susitna
River basin consisted of long-distance logistical forays
from residential camps outside of the study area. Ini-
tial movement of hunter-gatherers into the study area
may be tied to the spread of boreal forest biomes in
the interior lowland and foothills regions, coupled
with the emergence of upland caribou herd popula-
tions as an important resource.

Upper Susitna River Basin Study Area

The Susitna River is a glacial-fed stream originat-
ing in the southern Alaska Range and braiding across
the broad, glacially-carved upper Susitna basin. The
upper Susitna basin study area is geographically di-

verse, including peaks as high as 1900 masl in the
Clearwater and northeastern Talkeetna mountains,
kettle and kame topography on the broad, glacially
carved Monahan Flat, and channeled glacial outwash
and braided floodplains in the Susitna River valley bot-
tom (Kachadoorian et al. 1954; Wahrhaftig 1960,
1965). Unconsolidated Quaternary surficial deposits
dominate elevations below 1000 masl consisting pri-
marily of glacial drift, often reworked and deposited
as alluvium along rivers and streams (Smith 1981;
Smith et al. 1988; Wahrhaftig 1960, 1965). The upper
Susitna basin was completely covered by glacial ice
during the Last Glacial Maximum, but was likely degla-
ciated by 14,000 ka (Dortch et al. 2010).

Vegetation in the study area is primarily Betula
(birch) shrub tundra, with Picea sp. (spruce) and Popu-
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lus (cottonwood/aspen) trees in the valley bottom,
and alpine tundra in upper elevations; modern
treeline is approximately 850 masl (Rohr 2001). Pale-
ovegetation research in the upper Susitna basin indi-
cates that modern vegetation patterns were estab-
lished by 6400 cal BP, and possibly as early as 7600 cal
BP (Blong 2016; Rohr 2001). The paleovegetation re-
cord for the upper Susitna study area do not extend
past 7600 cal BP; however, recent paleoecological
research in the middle Susitna River basin indicates
that vegetation from 14,000 to 12,000 cal BP con-
sisted of birch shrub tundra, followed by an expansion
of Populus sp. between 12,000 to 9,000 cal BP to an
elevation of 870 masl, then by expansion of Picea sp.
and subsequent establishment of modern vegetation
patterns by 6000 cal BP (University of Alaska Fair-
banks, United States Geological Service, URS Corpora-
tion 2016).

Fauna in the study area today include black bear
(Ursus americanus), brown bear (Ursus arctos), cari-
bou (Rangifer tarandus), Dall sheep (Ovis dalli), moose
(Alces alces), several species of ptarmigan (Lagopus
sp.), snowshoe hare (Lepus americanus), seasonally
available waterfowl, and many species of freshwater
fish in lakes, rivers, and streams. The upper Susitna
basin is an ideal laboratory for addressing upland lithic
technological organization and land use because it
exhibits a wide range of topographic, floral, and faunal
variability, potentially reflecting the full range of up-
land adaptation.

Lithic Landscape

This study assessed the lithic landscape in the
upper Susitna basin by documenting and sampling
knappable lithic raw materials present in drainages
throughout the study area (see summary in Blong
2016). The upper Susitna lithic landscape consists of
relatively abundant amounts of knappable lithic raw
material including metavolcanic, metabasalt, basalt,
metasedimentary, quartzite, chert, metachert, chal-
cedony, argillite, and tuffaceous argillite rock types.
The most common types of lithic raw material found
in the study area are chalcedony, argillite, and basalt;
these materials are available in large package sizes,
but are often coarser-grained and/or weakly meta-
morphosed, affecting knapping quality.

Knappable lithic raw material from the study
area is primarily microcrystalline to macrocrystalline
texture, and is of moderate overall quality. Lithic raw
materials are typically found in cobble- to boulder-
sized nodules suitable for knapping. The majority of
lithic raw material appears to be from the Amphithea-
tre Group formation that comprises a significant por-
tion of the southern Clearwater Mountains and north-
eastern Talkeetna Mountains in the study area (Smith
1981). The Amphitheatre Group formation lies along
the Talkeetna Fault, and the knappable lithic raw ma-
terials in this formation typically show signs of having
undergone weak metamorphism. Several additional
knappable raw materials collected in the study area
appear to have been affected by weak metamor-
phism, likely also a result of proximity to the Talkeetna
Fault (Mooney 2010; Smith 1981). As a result, much of
the knappable-quality raw material in the study area is
of variable quality from one nodule to the next and
from one location to the other. Despite several geo-
logic reference sources identifying various cherts as
occurring in geologic formations in the study area, our
survey found little evidence for abundant chert lithic
raw material resources, and the minor amounts of
chert we collected were typically poorer quality as a
result of weak metamorphism.

Susitna River 3

From the period of 2010-2012 the Alaska Range
Uplands Project documented 28 previously unre-
corded archaeological sites in the Susitna study area.
We conducted test excavations at 14 of these sites,
and recovered cultural material from primary subsur-
face contexts at 12 of these. In addition, we con-
ducted test excavations at two previously recorded
sites. We observed three tephra horizons at most test-
ing locations, and we found evidence for a possible
fourth tephra at some locations. The three most ubig-
uitous tephras were correlated to the Devil, Watana,
and Oshetna tephras described in the middle Susitna
basin (Dixon and Smith 1990), based on color, weath-
ering characteristics, texture, relative stratigraphic
positioning, and glass geochemistry, while the fourth
tephra has not been securely correlated to any previ-
ously studied tephra (Blong 2016).
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Susitna River 3 is located at 860 masl on a promi-
nent bedrock knoll overlooking Monahan Flat to the
north and the Susitna River to the east. Vegetation at
the site is shrub tundra; shrub birch is abundant, and
willow (Salix spp.), blueberry, dwarf Labrador tea, and
graminoids (Poaceae) are common. The site has a
broad surface lithic scatter with concentrations of cal-
cined and burned faunal remains covering an area of
~200 m x 80 m, primarily exposed in an off-highway
vehicle (OHV) trail. Lithic tools collected from the sur-
face include notched and lanceolate projectile point
forms, microblades, and scrapers.

We excavated four 1-m® and four 50-cm’ test
units across the site (Figure 3), and identified three
cultural components. The lithostratigraphy at the site
is typical for most settings in the study area, consisting
of glacial drift capped with a sequence of three tephra
deposits (from oldest to youngest the Oshetna, Wa-
tana, and Devil tephras) and aeolian silt (Figure 4). The
pedostratigraphy at the site is also typical for the
study area, consisting of a series of organic soils un-
derlain by elluvial and illuvial horizons formed primar-
ily on tephra sediments (Figure 5). There are three
cultural components represented at Susitna River 3
(Table 1). Component 1 (C1) consists of 706 lithics and
5 highly fragmented faunal remains recovered from an
early Holocene context (10,690-10,300 cal BP), Com-
ponent 2 (C2) consists of consists of approximately
600 highly fragmented faunal remains and 3433 lithics
primarily recovered from a charcoal-rich paleosol in a
MH context (5711-3984 cal BP), and Component 3
(C3) consists of approximately 160 highly fragmented
faunal remains and 1456 lithics recovered from a LH
context (2682-2329 cal BP) (Blong 2016; Mueller
2015).

Lithic Analysis Methods

This paper presents the results of analysis of the
early Holocene Component 1 lithic assemblage at
Susitna River 3. There are four goals of this analysis:
(1) to present the lithic assemblage from the early
Holocene Component 1 at Susitna River 3, (2) to ex-
plore early Holocene lithic technological activities and
raw material procurement patterns at Susitna River 3,
(3) to use these data to assess early Holocene settle-
ment organization and landscape use in the upper

Susitna basin, and (4) to compare patterns of land use
in the upper Susitna River basin to the broader central
Alaska Range and southcentral Alaska. Component 1
represents the earliest substantial evidence for human
occupation of the upper Susitna study area and thus
the most relevant for investigating the process of set-
tling the Alaska Range uplands.

The component 1 debitage and tool analyses use
metric and non-metric technological and typological
attributes designed to reconstruct lithic raw material
procurement patterns, lithic reduction activities, and
tool use-life histories. Local vs. non-local lithic raw
material procurement is assessed by comparing lithic
raw material types in archaeological assemblages with
lithic raw material types collected during lithic raw
material survey of the study area. In addition, the
amount of cortex in lithic raw material types is used as
a measure of locally available lithic raw materials. This
study considers toolstone procurement, primary re-
duction technologies, secondary reduction technolo-
gies, and tool production and use to help delineate
organization of technological activities and ultimately
to understand provisioning and mobility strategies.
Primary reduction refers to core preparation and tool-
blank manufacture, and is used to assess the relative
amount and formality of core reduction at each site.
Secondary reduction refers to tool sharpening and re-
sharpening, and is used to assess the relative amount
and type of tool maintenance at each site. Tool pro-
duction describes the types of tools produced at each
site, focusing on whether the tool production is expe-
dient or formal, and whether tools are specialized or
multifunctional. Tool analysis also focuses on the in-
tensity of tool retouch and state of discard. Additional
details of the methods used for lithic analysis can be
found in Blong (2016).

This study considers variation in lithic assem-
blages (technological and typological) from an adap-
tive, technological-organization perspective, and is
focused on understanding human strategies employed
during stone-tool manufacture, use, transport, and
discard, as well as strategies used to obtain toolstone
(Nelson 1991; Shott 1986). Lithic technological studies
grounded in ethnographic research, actualistic studies,
and controlled archaeological case studies have de-
lineated expectations for lithic artifact assemblages
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Figure 3. Susitna River 3 site map showing the location of test excavations and lithic artifacts collected on the surface
Puc. 3. Kapma cmosHKu CacumHa Pugep 3, 0eMOHCMpUpyouas A0KAAU3AYUI0 PA36e00YHbIX PACKOMOK U KAMEHHbIX
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Figure 4. Color photograph of N179 E107 east wall profile showing a typical stratigraphic sequence
in the upper Susitna study area
Puc. 4. LisemHasa pomozpagpus N179 E107 npogpunsa 80CcmoYHOI CmeHKU, MOKA3bI8AoW,as Munu4Hyo
cmpamuzpadghuyeckyto nocnedosamensHocme 6 npedenax uccnedyemoii meppumopuu eepxHeli CacumHol
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Figure 5. Stratigraphic section for N179 E107 east wall showing the lithostratigraphy and pedostratigraphy

at Susitna River 3
Puc. 5. Cmpamuzpadpuyeckuii pazpe3 N179 E107 socmoyHoii cmeHKu, demoHcmpupyroujuli nedocmpamuzpacguro
CacumHei Pusep 3
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Table 1
Radiocarbon dates from Susitna River 3
Tabauya 1
PapguoyrnepoaHble gatbl CactuHbl Pusep 3
Lab # Material Com- Context 8C(%) |"“CB.P. CalB.P.  [Population
Na6opa- |(wood ID)'  |ponent  |KoHTeKct “Cnh. (20)*? mean
TOpHbI  |Matepuan Kynbtypo- Kanu6pos. [cal B.P.>*
Homep (npesecuHa  |copepi. n.H. (20)*® |Cpepnee 3Ha-
onpeaeneH.) |ropuUsoHT yeHue Kanub-
pos. an>?
Beta- Charcoal 3 Feature 1, shallow |-23.9 2370+ 40 2682-2329 |2427
284747  |Yronb basin-shaped char-
coal feature
Komnnekc 1, TOHKO-
AmncnepcHas KoTo-
BUAHaA dopma
YrONbHOW NNH3bI
0S-101611 |Charcoal 2 Feature 2, dense -26.29 3740+ 30 4224-3984 (4089
Yronb hearth associated
(Picea sp.) w/notched points,
bone
Komnnekc 2, nnot-
HbliA 04ar, CBA3aH-
HbIiA C OCTPMAMM C
BbIEMKaMM, KOCTb
05-101612 |Charcoal 2 Dispersed charcoal |-26.02 4890 £ 35 5711-5585 |5626
Yronb from paleosol at
(Picea sp.) contact of Oshetna
and Watana tephras
PaccesHHbIit yronb
13 NaneonoyBbl Ha
KOHTaKTe C nensiom
OceTHbl 1 BaTtaHbl
0S5-101613 |Charcoal 1 Dispersed charcoal |-26.71 9320+ 60 10,690- 10,520
Yronb from Ab2 paleosol 10,300
(Salix sp.) capping bedrock
soils
[peBecHbli yronb 13
ropusoHta Ab2 na-
NleonoyBbl, NOKPbI-
BalOLLEW LLOKO/Ib
! Wood taxa identified by Dr. David Rhode (Desert Research Institute, Reno, Nevada).
TaKCoHbI ApeBecuHbl onpeaeneHsl Ap. Jasuaom Pogom (MHCTUTYT uccneaoBaHus nycTbiHu, PeHo, HeBapa).
? Radiocarbon dates calibrated using IntCal 2013 in Oxcal 4.2.
PaguoyrnepogHble Aatbl KaanbposaHbl ¢ Mcnoab3osaHmem IntCal 2013 B Oxcal 4.2.
*Radiocarbon dates with standard errors 50-1000 have been rounded to the nearest decade.
PagmokapboHoBble AaTbl CO CTaHAAPTHbIMM ownbKammn 50—-1000 oKkpyraeHbl 40 6AUKaANLWErO AECATUNETHA.
ISSN 2415-8739 (print) U3BecTna Jlabopatopum apeBHUX TexHonoruii Tom 13 Ne 4 2017 35

ISSN 2500-1566 (online) Journal of Ancient Technology Laboratory Vol. 13 No. 4 2017



Apxeonorus [/ Archaeology

produced within highly mobile versus low mobility
land-use systems (Kelly 1992, 2001; Kuhn 1995; Parry
and Kelly 1987). The lithic assemblage expectations
used for this study are described in detail in Blong
(2016). At the core of these expectations is the idea
that hunter-gatherers make technological decisions
balancing cost (time to procure lithic raw material,
manufacture time) and utility (efficiency of a tool to
perform a task).

The archaeological expectations for hunter-
gatherers occupying the upper Susitna study area in a
high residentially mobile or long-distance logistically
mobile settlement system are very similar. These sites
should have lithic assemblages representing use by
individuals provisioned with lithic raw material and
tools in anticipation of future use (Kuhn 1995; Tor-
rence 1983). Lithic assemblages should have formal
cores prepared in advance to maximize the number of
flakes available from toolstone, and lithic reduction
activities should focus on secondary maintenance of
bifacial and unifacial tools. Primary reduction, while
limited, should focus on producing and maintaining
formal cores and producing formal tool blanks and
formal tools. Tools should come in both specialized
and multi-purpose forms, and be maintained, heavily
reworked, and transported. Overall the toolkit in a
system that provisions individuals is lightweight, port-
able, durable, and generalized enough to serve many
purposes. This technological strategy is typically util-
ized by groups with a high number of residential
moves, shorter occupation span, and unpredictable
tool and toolstone needs (Kelly 1988, 2001; Kuhn
1995).

In a settlement system with low residential mo-
bility (provisioning place), lithic technology should be
focused on equipping the location where tools will be
used (Kuhn 1995; Parry and Kelly 1987). Archaeologi-
cal assemblages should be made on locally available
lithic raw material. Lithic assemblages should have
informal cores, with little investment in design to pro-
vide flexibility to make tools with a wider range of
functions. Primary reduction should be common and
focus on producing and reducing informal cores and
producing informal tool blanks and tools. Secondary
reduction should be relatively limited and focused
more on unifacial tool maintenance. Tools should

come in specialized forms, be infrequently main-
tained, and discarded on-site. Overall the toolkit in a
system that provisions place is heavier, less durable,
less portable, expedient, and specialized, with a vari-
ety of tool types. This system is geared towards
groups with a low number of residential moves and
longer occupational spans (or frequent reoccupation),
with predictable tool and toolstone needs (Kelly 1988,
2001; Kuhn 1995).

Using the lithic assemblage expectations outlined
above, lithic technological activities at Susitna River 3
are presented here to assess whether hunter-
gatherers occupying the Susitna basin in the early
Holocene exploited the uplands in a pattern of high
residential mobility or long-distance logistical forays
from lowland camps, provisioning themselves with
lithic raw materials, or in a pattern of low residential
mobility from camps in the uplands, provisioning base
camps with lithic raw material.

Results

The lithic assemblage from Susitna River 3 C1
consists of 673 debitage and 33 tools. There are five
classes of lithic raw material in the assemblage. The
assemblage is dominated by chert, with lesser
amounts of chalcedony, and minor amounts of basalt,
rhyolite, and argillite (Table 2). The C1 debitage as-
semblage consists primarily of retouch chip fragments,
retouch chips, and flake fragments, with lesser
amounts of biface thinning flakes, core reduction
flakes, and burin spalls, and few cortical spalls (Ta-
ble 3).

Debitage in the C1 assemblage is predominantly
very small, with lesser amounts of small debitage, and
just one piece of medium debitage (Figure 6). Platform
types for proximal flakes in the C1 assemblage are
primarily smooth and complex, with lesser amounts of
crushed and very few lipped (Figure 7). When as-
sessed by debitage size, platform types on very small
proximal flakes are predominantly smooth, with lesser
amounts of complex and crushed types, and very few
lipped. Platform types on small proximal flakes are
predominantly complex, with lesser amounts of
crushed and smooth types, and very few lipped plat-
forms. The single medium proximal flake has a
crushed platform (Figure 8).
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Table 2

Toolstone types represented in the Susitna River 3 component 1 lithic assemblage

CacTtuHbl Pusep 3

Tabauya 2
Tunbl OpyAMIAHOro maTtepuana, NpeAcTaBaeHHble B MUHAYCTPUM 1 KyNbTypoCoAEpIKaLLero ypoBHA

Raw material type Debitage Tools Total Local raw material

Tun cbipba Debutax Opyaus Bcero MecTHbIi1 MaTepuan cbipba
n(%) n(%) n(%) n(%)

Chert / KpemeHb 388 (57.7) 31(93.9) 419 (59.4) 0(0)

Basalt / basanbT 37 (5.5) - 37(5.2) 37 (100)

Rhyolite / Puonnt 21(3.1) - 21(3.0) 0(0)

Chalcedony / XanuenoH 222 (33.0) 2(6.1) 224 (31.7) 209 (93.3)

Argillite / Aprunaut 5(0.7) - 5(0.7) 5(100)

Total / Bceao 673 (100) 33(100) 706 (100) 356

Table 3

Debitage frequencies by toolstone type in the Susitna River 3 component 1 lithic assemblage
Tabauya 3
Donn gebutaxka B TMNaX NOAEN0YHOrO KAMHA B KyAbTypocogeprkawiem cnoe 1 CactuHbl Pusep 3

Debitage type Chert Basalt Rhyolite  |Chalcedony |Argillite Total

Tunbl gebutaxa KpemeHb |bazanbt Puonut XanuepoH |Aprunnut |Bcero
n(%) n(%) n(%) n(%) n(%) n(%)

Flake fragment 51(13.1) [8(21.6) 6(28.6) 63(28.4) (2(40) 130(19.3)

OparmeHT oTwena

Core reduction flake 20(5.2) 6(16.2) 4(19.0) 22 (9.9) 2 (40) 54 (8.0)

OTwen peayKuMmM Hykneyca

Primary cortical spall - - - 1(0.5) - 1(0.1)

MepBUYHBIA KOPKOBLIN CKO

Secondary cortical spall - - - 1(0.5) - 1(0.1)

BTOPMYHbIN KOPKOBbIA CKON

Cortical spall fragment - - - 1(0.5) - 1(0.5)

dparmeHT KOPKOBOTO CKONA

Retouch chip fragment 158 (40.7) |10(27.0) |6(28.6) 61(27.5) |- 235(34.9)

OparmeHT YeLynKu peTyLum

Retouch chip 115(29.6) |6(16.2) 4(19.0) 48 (21.6) |1(20) 174 (25.9)

Yewwyika peTyLim

Biface thinning flake 28(7.2) 7(18.9) 1(4.8) 25(11.3) |- 61(9.1)

OTwen yToHYeHus budaca

Burin spall 16 (4.1) - - - - 16 (2.4)

Pe3uoBblii ckon

Total / Bcero 388 37 21 222 5 673
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Figure 6. Debitage size classes in the Susitna River 3 component 1 lithic assemblage
Puc. 6. Knaccobl pasmepoe debumadca KameHH020 aHcambas 1 Kynemypocodepxrcawe2o ypoeHs CacmuHel Pusep 3
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Figure 7. Proximal flake platform type in the Susitna River 3 component 1 debitage assemblage
Puc. 7. Tunel yoapHbix naoujadox omuwenoe KameHHo20 aHcambasa 1 Kynbmypocodepicauje20 yposHsa CacmuHel Pusep 3
(cortical — kopkoeas, smooth — anadkas, complex — cnoxcHas, crushed — cmamas, lipped — ¢ Hocukom)
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Figure 8. Proximal flake platform type within each debitage size class in the Susitna River 3 component 1 lithic assemblage
Puc. 8. Tunbl PpazmeHmMoe ydapHbix naoujadok omujenos 8 KAXAom pasmepHoOM Kadcce debumaxca KAMeHH020
aHcambna 1 kynemypocodepicauje20 yposHa CacmuHel Pugep 3
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There are 33 tools in the C1 assemblage (Ta-
ble 4). Tools are predominantly made on chert, and
tool forms consist primarily of informal types (78.9 %
of tool assemblage) such as retouched burin spalls and
flakes, but also formal types (18.1 % of tool assem-
blage) such as burins and a small scraper-like tool with
invasive retouch and a steep edge angle (Figure 9).
The most common tool blank is flake, with lesser
amounts of burin spall and bladelet blanks, and few
microblade and biface thinning flake blanks (Fig-
ure 10). The majority of tools in the assemblage are
broken, and complete tools have a low mean weight
(Table 4). None of the tools in the C1 assemblage bear
cortex. Chert tools in the C1 assemblage were re-
touched on 52.6 % of available margins, while chal-
cedony tools were retouched on 40 % of available
margins (Table 5). Similarly, chert tools have a higher
retouch index (0.54) than chalcedony tools (0.28).
There are no cores in the C1 assemblage.

Lithic Raw Material Procurement

Only 35.6 % of the lithics in the C1 assemblage
are made on lithic raw material types collected during
our raw material survey of the study area. There is
little diversity within the C1 raw material classes:
there are nine types of chalcedony, three types each
of chert and rhyolite, two types of argillite, and one
type of basalt. The assemblage is dominated by one
type of chert in particular, a fine-grained grayish or-
ange (10YR 7/4) to moderate yellowish brown (10YR
5/4) material that was occasionally banded with very
pale orange (10YR 8/2). The majority of the lithics in
the C1 assemblage (53.7 %) are made on this material,
followed by a medium light gray (N6) to medium gray
(N5) chalcedony with black (N1) speckles (28.2 % of
assemblage). Tools in the assemblage are made pri-
marily on a distinct, fine-grained grayish red (5R 4/2,
10R 4/2) material (n=13, 52 %), as well as the grayish-
orange chert (n=10, 40 %). Neither of the chert types
described here were collected during our raw material
survey of the study area, but we did collect samples of
the gray chalcedony in the Butte Creek drainage ap-
proximately 13 km to the south of the site. Local pro-
curement of chalcedony is supported by the presence
of cortex on two chalcedony flakes; this cortex has the
appearance of being from a bedrock geologic source.

In addition, the basalt and argillite in the assemblage
is similar to the material we collected from multiple
locations within 15-20 km of the site.

The chert and rhyolite lithic raw material that
dominates the C1 assemblage was likely transported
to the study area from a more distant source. The
chalcedony, argillite, and basalt in the assemblage
were likely procured locally. This suggests that lithic
raw material procurement during the C1 occupation
focused primarily on non-local, high-quality cherts,
supplemented by locally-available chalcedony, basalt,
and argillite, most of which was available within 13 km
of the site.

Primary Reduction

Primary reduction was a minor component of
lithic technological activities during the C1 occupation
(27.8 % of debitage assemblage). This is supported by
the low frequency of core-reduction flakes and corti-
cal spalls in the debitage assemblage, the low fre-
quency of large and medium debitage, and the low
frequency of smooth platforms on small and medium
debitage. The lack of cortical debitage for most lithic
raw material classes suggests that raw materials were
initially reduced elsewhere. The exception to this is
chalcedony, which is locally available and appears to
have undergone some primary reduction onsite. There
are higher than expected amounts of argillite, basalt,
chalcedony, and rhyolite primary reduction debitage
in the assemblage, suggesting that primary reduction
focused on these materials; differences in the propor-
tion of these materials is significant (x* = 45.463,
df =4, p<.0001).

The high frequency of chalcedony flake frag-
ments supports chalcedony core production and re-
duction, and suggests that chalcedony was reduced
informally. In addition, the frequency of chert flake
fragments could also represent informal chert core
production and reduction, but flake fragments repre-
sent a small percentage of chert debitage at the site,
so this was a minor component of chert reduction.
Mean argillite debitage weight (Wilcoxon each pair:
7=13.83831, p = 0.0001), chalcedony debitage weight
(z = 852888, p < .0001), basalt debitage weight
(z2=6.75048, p < .0001) and rhyolite debitage weight
(z = 2.23866, p = 0.252) are significantly higher that
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Table 4
Tool frequencies by toolstone type in the Susitna River 3 component 1 lithic assemblage
Tabauya 4
[Lonn opyauii B TMNaX NOAENOYHOIO KaMHA B KyNbTypocoaepKalyem cnoe 1 CactuHbl Pusep 3
Tool type Chert / Kpemenb | Chalcedony / Xanuegox | Total / Bcero
Tunbl opyguii n (%) n (%) n (%)
Retouched flake fragment 9(29.0) - 9(27.3)
(dparmeHT PeTyLLMPOBAHHOTO OTILENa
Retouched flake 3(9.7) 2 (100) 5(15.2)
PeTylIMpOBaHHbIN OTLLEN
Retouched microblade fragment 1(3.2) - 1(3.0)
dparmeHT peTyLlMPOBaHHON MUKPOMAACTUHDI
Retouched bladelet 1(3.2) - 1(3.0)
PeTyluMpoBaHHasA NaacTUHa
Retouched bladelet fragment 2(6.5) - 2(6.1)
dparmMeHT peTyLNPOBaHHOM NAACTUHDI
Retouched burin spall 2(6.5) - 2(6.1)
PeTyLuMpoBaHHbIN PE3LLOBbINA CKON
Retouched burin spall fragment 6(19.4) - 6(18.2)
(dparmeHT peTyLLMPOBaHHOTO PE3L,0BOro CKO/a
Scraper on flake fragment 1(3.2) - 1(3.0)
dparmeHT cKpebKa Ha oTuiene
Burin fragment / ®parmeHT pesua 1(3.2) - 1(3.0)
Burin on snap / Pesel, Ha oCKo/Ke 2(6.5) - 2(6.1)
Burin on snap fragment 1(3.2) - 1(3.0)
Pe3ell Ha GpparmeHTe cKona
Angle burin fragment 1(3.2) - 1(3.0)
®parmeHT yrnoBsoro pesiia
Burin on notch fragment 1(3.2) - 1(3.0)
Pe3ell Ha BbleMYaTOM GparmeHTe
Tool subtotal 31 2 33(100)
Opydus, ece2o
Formal: informal count | 7:24 0:2 7:26
Ratio|0.3 0 0.3
dopmasbHble: HehpopmanbHble KOJIMYeCTBO
pauuo
Complete: broken count|9:22 2:0 11:22
Ratio |0.4 - 0.5
Llenble: cnomaHHble KO/JIMYeCTBO
pauuo
Mean complete tool weight (g) 0.4 0.4 0.4
CpeAHuit BeC Lienbix opyAauii (r)
Tool: debitage count |31:388 2:222 0.05
Ratio|0.08 0.01
Opyaus: pebutax KONIMYecTBO
pauuo
U3BecTua Jlabopatopum apeBHUX TexHonoruii Tom 13 Ne 4 2017 ISSN 2415-8739 (print)
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Figure 9. Lithic tools from Susitna River 3 component 1 assemblage:
a—1 —retouched flakes; j—o — burins; p — scraper-like tool; g—x — retouched burin spalls
Puc. 9. KameHHble opydus ancambaa CacmuHbl Pueep 3 Kynemypocodeprauje2o yposHs 1:
a—i — pemywiuposaHHble omujensi; j—0 — pe3ysl; p — ckpebaosudHoe opyoue; q—x — pemyuwupo8aHHbIe Pe3yosble CKObi
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Figure 10. Tool blank type for tools in the Susitna River 3 component 1 assemblage
Puc. 10. Tunbi 3a20moeoK opyduii uz CacmuHbi Pusep 3 Kynbmypocodepxcauje2o yposHa 1: omuwen, omujen
ymoHYyeHus bughaca, MUKponAacmuHa, NAacmuHa, pe3uossili CKos, Heonpedenumeie
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Table 5

Unifacial tool retouch data for Susitna River 3 component 1

Tabauya 5

[aHHble no peTywm yHudacmanbHbix opyamni CacTUHbI 3 KyNbTypoCoAepIKaLLero yposHa 1

Raw Material Class Retouched unifacial tool edge units Unifacial tool retouch index
Knacc cbipbs KonnuecTBo peTyLumpoBaHHbIX NHAEKC peTywm yHupacuanbHbIX

OPYANIHbIX NE3BUIA opYANiA

(n=27)
Chert Used 100 n 16
KpemeHb Mcnonb3oBsaH.

Available 190 Mean Rl 0.54

JoctynHble CpepgHee Rl

% 52.6 o 0.52
Chalcedony Used 8 n 2
XanuepnoH Mcnonb3oBaH.

Available 20 Mean Rl 0.27

JocTynHble CpepgHee Rl

% 40.0 o 0.28
Total Used 108 n 18
Bcero Mcnonb3osaH.

Available 210 Mean Rl 0.51

JocTynHble CpepgHee Rl

% 514 o 0.50

mean chert debitage weight. This supports primary
reduction of locally available argillite, chalcedony, and
basalt, and also non-local rhyolite. Primary reduction
of non-local rhyolite could represent informal rhyolite
cores entering the site. Tools in the assemblage are
primarily made on informal flake blanks, but there is
evidence for formal core reduction in bladelet, micro-
blade, and biface thinning flake tool blanks. There is
no evidence for bipolar knapping or scavenging in the
assemblage. Taken together, the debitage and tool
blank data suggest that primary reduction was a minor
component of lithic reduction activities, but focused
on informal reduction of locally available raw material,
with some formal reduction of non-local cherts.

Secondary Reduction

Secondary reduction was a significant compo-
nent of lithic technological activities during the C1
occupation (72.2% of debitage assemblage), sup-
ported by the frequency of small and very small debi-
tage. There are higher than expected amounts of

chert secondary reduction debitage in the assem-
blage, suggesting a focus on secondary reduction of
chert lithic raw materials. Differences in the propor-
tions of reduction for raw materials are significant
(x*= 45.463, df = 4, p < .0001). Secondary reduction
likely focused on biface production, supported by the
high frequency of complex platforms on small debi-
tage, despite the relatively small number of distinct
biface thinning flake types. The high frequency of re-
touch chips supports a focus on tool maintenance, and
the high frequency of smooth platforms on very small
debitage supports a focus on unifacial tool mainte-
nance. However, the presence of complex platforms
on small debitage indicates bifacial tool maintenance
also occurred.

Tools in the C1 assemblage are primarily informal
tool types, are lightweight, and show overall moder-
ate amounts of retouch. Most of the tools were made
on non-local, high-quality chert. Chert tools exhibit
retouch on a moderate percentage of edge units and
were discarded with a moderate amount of utility re-
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maining. Chert tools were retouched on a higher per-
centage of edge units and discarded with less utility
remaining than chalcedony tools. Both chert and chal-
cedony tools were frequently discarded broken, sug-
gesting conservation of lithic raw material. Given the
frequency of retouch chips at the site, it is possible
that additional formal chert tools (e.g., bifaces) were
carried onto the site, resharpened, then carried away,
and only more expedient tool types were discarded as
they broke. The relatively high chert tool-to-debitage
ratio also suggests that chert tools were carried onto
the site, while chalcedony tools were probably made
onsite and discarded after minimal use.

The relatively high number of burin spalls in the
assemblage suggests that tool resharpening by burina-
tion occurred frequently. In several cases chert burin
spalls were utilized as tools after removal, suggesting
that chert lithic raw material was being used to the
last amount of utility. The presence of burins suggests
a specialized toolkit for working osseous or wood ma-
terials (Guthrie 1983). These data suggest that lithic
activities during the C1 occupation focused on infor-
mal chert tool production, secondary reduction of
chert bifaces and chert biface and unifacial tool main-
tenance.

Discussion

The Susitna River 3 site has only been initially
tested, so it is possible that the lithic assemblage pre-
sented here represents a relatively small sample of
lithic reduction and tool use at the site. Further exca-
vation could reveal more diversity in the lithic assem-
blages, as assemblage diversity is strongly correlated
with sample size (Kintigh 1984), and archaeological
deposits are often spatially variable (Binford 1978).
The episodic depositional sequence in the study area
may have resulted in a palimpsest early Holocene as-
semblage at Susitna River 3 representing repeated site
use over hundreds or thousands of years, however,
the fact that the assemblage shows relatively little
lithic raw material diversity suggests that it may repre-
sent a single occupation. This discussion works under
the assumption that the Susitna River Component 1
assemblage represents a single occupation and is an
accurate approximation of early Holocene lithic tech-
nological organization in the study area.

Early Holocene Lithic Technological Organization in
the Upper Susitna Basin

Here | use toolstone procurement, primary re-
duction, secondary reduction, and tool production and
discard patterns from Susitna River 3 Component 1 to
reconstruct early Holocene lithic technological organi-
zation in the upper Susitna River basin (Table 6). The
C1 lithic assemblage has a high percentage of non-
local lithic raw materials. Lithic raw materials are pri-
marily high-quality chert, presumably procured from
at least two source locations outside of the study
area. Locally available lithic raw material was used to
supplement lithic technological activities during this
occupation, primarily poorer-quality chalcedony avail-
able within 13 km of the site. There small amount of
cortical debitage in the assemblage is all on locally
available chalcedony, suggesting that primary reduc-
tion of lithic materials occurred elsewhere, and raw
materials entered the site as tools and/or cores.

Primary reduction was a minor component of
lithic reduction activities at Susitna River 3, and fo-
cused on informally reducing locally available chal-
cedony and minor amounts of non-local chert. There
are no cores in the assemblage, suggesting that raw
materials carried onto the site in core form left with
the site’s occupants. Tool production focused on bu-
rins, as well as small tools made on flakes, bladelets,
and microblades. Tools were made on both informal
and formal flake blanks, including bladelet, micro-
blade, and biface thinning flake blanks. Formal tool
blanks made on chert suggest that formally prepared
chert cores were carried onto the site, reduced, and
carried away. These assemblage attributes suggest
raw material economization. Secondary reduction was
the dominant technological activity at Susitna River 3,
and focused on unifacial tool maintenance, with lesser
amounts of biface production. The C1 toolkit is light-
weight, consisting mostly of informal retouched flakes
made on non-local, high quality cherts, as well as bu-
rins, a formal, specialized tool type typically associated
with bone or woodworking. There are no bifaces in
the C1 assemblage, although debitage indicates that
some biface production and maintenance occurred.

Tools in the C1 assemblage show overall moder-
ate amounts of edge retouch, and tools were dis-
carded with moderate remaining utility. Non-local

ISSN 2415-8739 (print)
ISSN 2500-1566 (online)

U3BecTna Jlabopatopum apeBHUX TexHonoruii Tom 13 Ne 4 2017

Journal of Ancient Technology Laboratory Vol. 13 No. 4 2017



Apxeonorus [/ Archaeology

Table 6

Lithic technological organization characteristics of the Susitna River 3 component 1 assemblage

Tabauya 6

XapaKTepuCTUKM KaMeHHOM TEXHONOrMYEeCKOi opraHu3aumm CactuHbl Pusep 3
KY/IbTYpOCOAEep»KaLLero yposHsa 1

Technological activity
TeXHoNornYecKan akTMBHOCTb

C1 assemblage
C1 aHcambnb

dopmanbHas opyAniiHas 3aroToBKa

Toolstone procurement
Mpouzsodcmeo opyduli
Local / MecTHoe 36%
Non-local / HemecTHoe 64%
Cortical debitage/tools / FaneuHblit aebutask/opyamna 0.004%
Primary reduction
MepsuyHoe pacujenneHue
Primary reduction debitage 28%
[lebuTax nepBMYHOro paclienneHus
Formal tool blank 41%

Secondary reduction, tool production and use
BmopuyHoe pacujenneHue, npou3so0cmeo U Ucnoab3osaHue opyouli

Secondary reduction debitage 72%
BTopuyHoe npon3BoacTBO AebuTaxa
Formal: informal tool ratio count |7:26
ratio|0.3

NHAeke dopmanbHOTo: HedopManbHOro OpyAns KOJIMYECTBO

paumo (MHAEKC)
Mean retouched edge unit 51%
CpesiHas [ONA PETYLWMPOBAHHbIX 1E3BUI
Mean retouch index 0.51
CpefiHUI MHAEKC PETYLIMN
Tool: debitage ratio 0.05
NHAeKe opyama: pebutax
Complete: broken tool ratio count |11:22

ratio|0.5

NHAEKC Lenbix: OPOLIEHHBIX OpYauil KOJIMYECTBO

paumo (MHAEKC)
Raw material selection Yes
N36upaTenbHOCTb MaTepuana CbipbAa [a
Inferred mobility High
Mpesnonaraemas MoGUAbLHOCTb Bbicokas

chert tools were more intensively reduced than local
chalcedony tools. The frequency of burin spalls in the
assemblage suggests that burins made on non-local
chert were heavily retouched. Many chert burin spalls
exhibit retouch, and chert tools were primarily dis-

carded broken. There is raw material selection occur-
ring at the site; primary reduction focused on locally
available raw materials and non-local rhyolite, while
secondary reduction focused on non-local, high qual-
ity cherts, suggesting economization of non-local
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chert. Site density is relatively low compared to later
occupations at Susitna River 3 (Blong 2016).

There are patterns in the Susitna River 3 Compo-
nent 1 assemblage that can be used to infer early
Holocene mobility and provisioning strategies. The
Susitna River 3 C1 assemblage meets several expecta-
tions of high mobility including lithic raw material pro-
curement focused on high-quality non-local material,
economization of non-local raw material, few artifacts
bearing cortex, technological activities focused on tool
maintenance, high tool-to-debitage ratio, evidence for
raw material selection, lightweight tools that are both
multipurpose (retouched flakes) and specialized (re-
touched bladelets, burins), and low artifact density.
Interestingly, while tool blank data suggests that both
formal and informal cores were reduced onsite, there
is no technical debitage representing formal core re-
duction and maintenance, but this may be explained
by the limited testing conducted at the site. Tools in
the assemblage are mostly moderately retouched in-
formal types, and complete tools were discarded on-
site. These characteristics of the assemblage do not fit
a high mobility pattern, but it could be that formal
tools were maintained onsite and carried away, while
informal tools were moderately retouched, and dis-
carded onsite. This would explain the apparent infor-
mal aspects of the lithic technology, but cannot be
proven with the current dataset.

In sum, the lithic technological characteristics of
Susitna River 3 C1 suggest that this site represents a
short-term camp occupied by a highly mobile group,
traveling to the study area provisioned with the lithic
raw material required for subsistence activities. The
C1 occupants of the site created small, lightweight,
informal and functionally specific tools on the material
they carried with them, as well as informal tools on
locally available lithic raw material. There are indica-
tions of a formalized, economized technology, but a
significant portion of the technology was also infor-
mal, possibly to maintain a flexible component of the
toolkit that can be used for a variety of activities (Nel-
son 1991). Burins—presumably used for bone and/or
woodworking—suggests that organic material may
have been incorporated with lithic technology into a
complex gear system.

The preparation apparent in carrying high-quality
lithic raw material in formal cores may be due to un-
certainty about raw material resources in the study
area, or knowledge that raw material resources in the
study area were poor. Artifact density is relatively low
in Susitna River 3 C1, and there is very little primary
reduction, suggesting a short-term camp. The informal
bladelet tools appear to have been produced for a
single purpose, and not designed for long use-life and
multiple functions. The presence of burins and tiny
retouched bladelets and burin spalls in the toolkit
suggests specialized activity at the site. These data
suggest that Susitna River 3 C1 represents a long-
distance logistical resource extraction camp, and not a
residential forager camp.

What is the Nature of Upland Use in the Early
Holocene?

The early Holocene C1 assemblage at Susitna
River 3 has characteristics of a highly mobile land-use
system. It is difficult to interpret broad patterns of
landscape use from one site, but the C1 lithic assem-
blage suggests that early Holocene occupants of the
site entered the study area on a long-distance logisti-
cal foray from a base camp outside of the study area.
It is possible that the C1 occupation represents a long-
distance logistical resource extraction camp tied to a
base camp in the lowlands. A similar pattern of long-
distance logistical forays into the uplands from low-
land camps appears to have emerged in the Younger
Dryas, characterize by the production and mainte-
nance of formalized toolkits (e.g., microblades) by
individuals provisioned primarily with non-local lithic
raw materials (Graf and Bigelow 2011; Graf and
Goebel 2009; Wygal 2017). This land use strategy is
hypothesized to represent the spread of mobile
groups hunting bison, wapiti, and caribou in the foot-
hills and uplands of the Alaska Range, and may have
been an adaptation to cooler and dryer conditions and
accompanying increase in grass and forb vegetation
favorable for mobile herd animals (Graf and Bigelow
2011). A highly-mobile logistical subsistence strategy
appears to have continued into the early Holocene,
again characterized by use of the uplands of the
Alaska Range by hunter-gatherers targeting herd ani-
mals and carrying small, portable toolkits made on
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high quality non-local lithic raw material. While the
early Holocene was warmer than the Younger Dryas,
there is evidence for periods of drought, as well as
period of cooler temperatures from 8500-8000 cal BP,
suggesting that this highly mobile adaptation was a
response to early Holocene climate instability (Mason
et al. 2001). The early Holocene Susitna River 3 C1
assemblage supports an early Holocene highly mobile
land use strategy in the central Alaska Range.

Previous research suggests that in the early
Holocene hunter-gatherers abandoned the foothills
and uplands of the central Alaska Range as climate
warmed and became more mesic, re-focusing subsis-
tence in the Tanana lowlands (Graf and Bigelow 2011),
or even abandoning large parts of interior Alaska in
response to the spread of boreal forest and accompa-
nying lower carrying capacity (Potter 2008a). The ini-
tial occupation of the upper Susitna basin dates to the
hypothesized period of abandonment in interior
Alaska, and there may be a link between the dramatic
ecological shift in interior Alaska and the initial set-
tlement of the upper Susitna basin and surrounding
regions (Wygal and Goebel 2012; Yesner 1998). Pa-
leoecological data from the middle Susitna basin sug-
gest an early Holocene expansion of cotton-
wood/aspen deciduous woodland (UAF, USGS, URS
2016). Perhaps this was the case in the upper Susitna
as well, but Cervidae faunal remains recovered from
an early Holocene context in the upper Susitna study
area (Blong 2011) suggest that shrub and herbaceous
vegetation persisted here in the early Holocene. It is
possible that the upper Susitna basin offered a refu-
gium for faunal species pushed out of the greater
Tanana basin by spreading spruce forests; however,
further paleoecological research is needed to deter-
mine the local sequence of terminal Pleistocene and
early Holocene vegetation change.

Following deglaciation of southcentral Alaska,
genetic evidence indicates that caribou populated
southcentral Alaska from the north, from a larger Ber-
ingian population that persisted through the glacial
period (Flagstad and Roed 2003; Hoffecker and Elias
2007). The modern-day Nelchina caribou herd ranges
over 51,800 km? of caribou habitat across southcen-
tral Alaska, moving great distances during its seasonal
rounds through spring calving, summer and early fall

range, fall rut, and winter range. The nature and loca-
tion of seasonal movement can vary annually, but
generally follow an east to west seasonal pattern
(Hemming 1971; Skoog 1968). The earliest sites in
southcentral Alaska are all situated near important
seasonal Nelchina herd caribou locations; the Tangle
Lakes sites are nearby historically known spring and
fall caribou migration routes, Jay Creek Ridge is lo-
cated in the eastern Talkeetna Mountains nearby his-
torically known spring calving grounds, and the upper
Susitna Basin is within the historically known summer
range of the herd (Skoog 1968). While speculative, the
connection between the earliest archaeology in the
region and key historic caribou migration routes sug-
gest that caribou may have been a significant subsis-
tence resource here, and may have motivated in-
creased use of the region by logistical parties (Robin-
son 2008; West 1974). The Susitna River 3 early Holo-
cene component 1 data presented here offers support
for the hypothesis that hunter-gatherers operated in a
highly-mobile logistically oriented settlement pattern
in the Younger Dryas and early Holocene, possibly
moving through the Alaska Range in search of gregari-
ous large mammals.

Understanding what motivated humans to move
into the Alaska Range and southcentral Alaska sets up
interesting questions that are beyond the reach of the
lithic assemblage data from one site, or even the few
sites we currently have marking the first appearance
of humans in the Alaska Range and southcentral
Alaska. Did terminal Pleistocene and early Holocene
climate change drive changes in landscape use in cen-
tral Alaska? Where did the initial settlers of southcen-
tral Alaska come from, and what routes did they take
to get there? What role, if any, did demographic pres-
sure play in human range expansion? What opportuni-
ties did the recently deglaciated regions of the Alaska
Range and southcentral Alaska offer early settlers of
the region, and what were the constraints of these
landscapes? Of critical importance to understanding
human settlement of southcentral Alaska the timing
of post-glacial landscape recovery. We currently have
little paleoecological data that extends back to the
period of initial settlement of this region (UAF, USGS,
URS 2016). What evidence we do have suggests that
there was a productive landscape in the region for
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thousands of years prior to initial settlement, so de-
layed landscape recovery does not appear to have
been a factor limiting human settlement of this region
(Blong 2016; UAF, USGS, URS 2016). The Alaska Range
Uplands project has shown that with focused research
in the uplands of the central Alaska Range we can
make strides towards answering these questions.

Conclusions

The early Holocene Susitna River 3 Component 1
lithic assemblage offers a first take on early Holocene
lithic technological organization in the upper Susitna
basin. While more early Holocene sites need to be
documented to expand our understanding of settle-
ment of this region, the Susitna River 3 C1 assemblage
provides insight into early Holocene settlement or-
ganization, landscape use, and the initial settlement of
southcentral Alaska. The data presented here suggest
that early Holocene settlers in the upper Susitna River
basin were operating in a highly mobile logistical land-
use system, where individuals occupied short-term
camps and arrived provisioned with the lithic raw ma-

Article was received in November, 03, 2017

terials they needed for subsistence activities. Initial
movement of hunter-gatherers into the study area
may be tied to the spread of boreal forest biomes in
the interior lowland and foothills regions, coupled
with the emergence of upland caribou herd popula-
tions as an important resource.
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Kputepuu aBTopcTea
[k.C. BAOHT BbINOAHWA WUCCNELOBATENLCKYID PaboTy,
Ha OCHOBaHMM NONYYEHHbIX Pe3ynbTaToB NpoBen 0606uye-
HUe, NoAroTtoBMa PyKONUCb U UANKOCTPALUMU K nevyaTn, ume-
€T Ha CTaTblo aBTOPCKME MpaBa M HeceT MONHYH OTBETCT-
BEHHOCTb 33 €e OPUrMHAIbHOCTb.

KoHpnuKT uHtepecos
ABTop 3aABnAeT 06 OTCYTCTBMM KOHOAMKTA WHTepe-
COB.
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