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ABSTRACT 
During the summer of 2022, a University of Wyoming research team identified a significant coo-
king feature in a Late Pleistocene component of the Bachner Site, central Alaska. This compo-
nent, radiocarbon dated to approximately 13,100 cal BP, contains well-preserved fauna from 
various small and large game and fatty acids that can be used to refine dietary reconstructions 
of the first Alaskans. The feature, F22-9, contains fine-grained cryptocrystalline silicates that 
have evidence of heat treatment, identifiable plant remains, and fire-cracked schist and quartz. 
Research on the portion of the cooking feature that was excavated in 2022 strongly suggests 
that it is among the earliest hot rock cooking features in the Americas and offers molecular evi-
dence for fishing that would be the earliest documented in the region if not the continent. This 
has implications for subsistence, mobility, and social organization among the first Alaskans that 
may in turn provide insight into the origins and colonization routes of the first Americans. Addi-
tionally, the early importance of fish suggested by this feature has the potential to refine eco-
logical models and contemporary land management strategies. Future research at the site will 
build on these initial conclusions to provide additional hearth materials, micromorphology, and 
subsistence interpretations based on traditional knowledge. 
Keywords: Beringia, North America, Upper Paleolithic, zooarchaeology, isotopic analysis, fi-
shing, cooking traditions 

ZUSAMMENFASSUNG 
Im Sommer 2022 identifizierte ein Forschungsteam der University of Wyoming eine bedeutende 
Kochstelle in einer spätpleistozänen Ablagerung der Bachner-Site in Zentralalaska. Dieses Se-
diment, das mit der Radiokohlenstoffmethode auf ca. 13 100 cal BP datiert wurde, enthält gut 
erhaltene Fauna von verschiedenen Klein- und Großwildarten sowie Fettsäuren, die zu hoch-
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Did the first Americans fish? 
The question of what the first Americans ate and the technologies that they developed to meet 
their subsistence pursuits has been a significant topic of scholarship in North America since the 
discovery of the Folsom cultural tradition. After a projectile point was found embedded in a 
long-extinct species of bison, archaeologists have primarily conceived of the first Americans as 
large game specialists (Meltzer 2000; Pitblado 2021; Waguespack 2012). Some have gone even 
further, arguing that the first Americans caused a megafaunal blitzkrieg that led to the disappear-
ance of most charismatic megafauna from the Americas (Martin 1984; Surovell et al. 2016).  

The current picture of early American culture may be a result of research bias, however, as 
screen size, identification, and researcher interests may all drive an over-representation of large 
game hunting in the archaeological record (Lyman 1984; Partlow 2006; Speth 2010; Waguespack 
2005). Investigating subsistence using a combination of traditional and novel molecular methods 
informed by local traditional knowledge may help to better understand the diversity of early 
American diets (Gifford-Gonzalez 2018). In turn, this could help to refine our interpretations 
of early American subsistence and cultural traditions that may contribute to our understanding 
of the timing and routes of initial colonization. If fishing was more important to the first Amer-
icans than is currently understood, it could bolster arguments for a coastal origin and/or coastal 
migration route through the continent (Braje et al. 2017; Erlandson and Braje 2022).  

Fishing is a significant development in hunter-gatherer subsistence that conveys many behav-
ioral and technological innovations (Brinkhuizen and Clason 1986). Homo habilis and Homo 
erectus were the first hominins to fish according to evidence from Olduvai Gorge, indicating 
the great antiquity of this subsistence tradition (Stewart 1994). In many regions, fishing and 

auflösenden Ernährungsrekonstruktionen der ersten Menschen Alaskas verwendet werden 
können. Die Fundstelle F22-9 enthält feinkörnige kryptokristalline Silikate, die auf eine Wärme-
behandlung hindeuten, identifizierbare Pflanzenreste sowie durch Feuer gebrochene Schiefer- 
und Quarzstücke. Die Untersuchungen des 2022 ausgegrabenen Teils der Kochstelle deuten 
darauf hin, dass es sich um eine der frühesten Kochstellen auf heißem Stein in Nord- und Süd-
amerika handelt. Außerdem wurden molekulare Beweise für Fischfang geliefert, der in der Re-
gion, wenn nicht sogar auf dem gesamten Kontinent, am frühesten dokumentiert ist. Dies hat 
Auswirkungen auf den Lebensunterhalt, die Mobilität und die soziale Organisation der ersten 
Menschen Alaskas, was wiederum Aufschluss über die Ursprünge und Kolonisierungsrouten 
der ersten Amerikaner geben könnte. Darüber hinaus hat die frühe Bedeutung von Fischen, auf 
die dieser Fund hindeutet, das Potenzial, ökologische Modelle und zeitgenössische Land-
managementstrategien zu verfeinern. Zukünftige Forschungen an diesem Ort werden auf diesen 
ersten Schlussfolgerungen aufbauen, um zusätzliche Herdmaterialien, Mikromorphologie und 
Subsistenzinterpretationen auf der Grundlage traditionellen Wissens zu liefern. 
Schlagwörter: Beringia, Nordamerika, Jungpaläolithikum, Zooarchäologie, Isotopenanalyse, 
Fischfang, Kochtraditionen
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shellfishing are associated with sophisticated technologies and extensive knowledge of local re-
sources, but fishing can simply represent opportunistic use of abundant resources (Erlandson 
2001). Regardless, humans have pursued a wide range of aquatic resources with increasing in-
tensity and specialization since the Upper Paleolithic and certainly by 15,000 years ago across 
Europe and Asia (Conard et al. 2013; Morisaki et al. 2019; Straus 1990; Zhilin 2014). This tra-
dition certainly coincides with the arrival of the first Americans and indicates that fishing and 
aquatic resources may have been more important to them than current archaeological models 
allow. 

Central Alaska, as the most likely entryway to the Americas based on decades of investigations 
of genetic and material evidence (Meltzer 2021; Potter et al. 2017; Raff and Bolnick 2014), is an 
ideal place to consider early subsistence traditions and use of fish. This region represents the 
nucleus of American cultures, which likely gave rise to the first Americans’ behavior, organiza-
tion, and subsistence strategies. Considering subsistence traditions across the earliest occupa-
tions in this region can show the strategies that first Americans may have brought with them as 
they spread across the continent. 

Evidence for fishing in central Alaska 
The vast region between the Brooks and Alaska ranges that once extended across the Bering 
Strait to Siberia contains approximately 15,000 years of evidence pertaining to subsistence. De-
posits in this region are known for their stratigraphic integrity and excellent preservation due 
to relatively cold and dry climatic conditions. Deeply stratified loess preserves the earliest cul-
tural features and components better than any other region in the Americas (Surovell et al. 
2022). These conditions provide an excellent record of resource procurement and processing 
or hunting and cooking traditions. 

From 15,000 years ago until the arrival of the first Euro-Americans to the region approximately 
150 years ago, central Alaskans have maintained a highly mobile hunting and gathering strategy 
(Potter 2016; Smith 2022). This allows archaeologists to draw not only from the archaeological 
record but the ethnographic record to make inferences about past subsistence. Linguistic and 
toponym data can also be brought to bear on archaeological questions (Kari 2010). The con-
nections between the recent and deep past are valuable to our understanding of the region’s his-
tory and the history of the first Americans. 

In central Alaska, the earliest sites in the region tend to be ephemeral, open-air camps that 
contain evidence for a wide array of food resources, including large game, waterfowl, and po-
tentially fish (Goebel and Potter 2016; Holmes 2001; Yesner 1996). The first definitive evidence 
for salmon fishing is radiocarbon dated ca. 11,500 cal BP, at the site of Xaasaa Na’ (Halffman et 
al. 2015). This evidence is represented by burnt salmonid vertebrae as well as compound-specific 
isotopic evidence for fats attributable to anadromous, or migratory, salmonids that originated 
from the ocean (Choy et al. 2016). A paired methodology of traditional and molecular faunal 
analysis established through the analysis presented here might help to identify fishing during 
the late Pleistocene among the first Alaskans. 
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The importance of freshwater and anadromous (or migratory) fish resources to central Alas-
kans is well-documented in the present and recent past (Andrews 1988; Guedon 1971; Mishler 
1986; Shinkwin 1979). Indeed, the recent shortfall of these subsistence resources has led to a 
state of emergency in many remote village communities in Alaska (Carothers et al. 2021), em-
phasizing the need to improve our understanding of the traditional, long-term relationship be-
tween various fish and people of the region. Dene speakers have likely lived in the region for 
the last 10,000 years and provide a continuous record of culture and traditional knowledge that 
can be used to interpret the archaeological record (Kari 2010; Smith 2022). Unfortunately, the 
regional archaeological record of fishing is largely lacking aside from the extensive evidence for 
fishing recovered from two early Holocene occupations at Xaasaa Na’ and potentially physical 
remains from late Pleistocene components Broken Mammoth that have yet to be fully analyzed 
(Erlandson 2001; Halffman et al. 2020). Currently, archaeologists are faced with a discontinuous 
record of fishing that only hints at the ultimate importance of this tradition throughout the his-
tory of human occupation in the region, from its origins to potential connections with the pres-
ent. 

While archaeologists have successfully identified small game and avifauna at many of the ear-
liest sites in central Alaska (Goebel and Potter 2016), definitive evidence of fish has yet to be re-
covered in faunal assemblages dating to the late Pleistocene. This may be due in part to bias 
present in the deposition, preservation, and analysis of assemblages. In central Alaska in par-
ticular, bone recovered at sites from all cultural periods tends to be highly fragmentary, likely 
related to processes of cooking or cleaning that continued into the period following Euro-Amer-
ican contact (Potter 2007). This results in assemblages where only a small fraction of the total 
faunal material is identifiable to general taxonomic class, and the remains that are identifiable 
tend to be from larger game (Grayson 1984; Lyman 2019). Additionally, the cleaning of fish tra-
ditionally took place in bodies of water, where skeletal remains could be directly discarded in 
rivers or lakes before the cleaned fillets were transported to another location for cooking (Nelson 
1983).  

In the rare cases where identifiable fish remains were deposited, researchers may not have re-
covered or identified them. Alaskan and North American researchers have not consistently used 
screens or mesh small enough to capture the remains of smaller fauna, so some assemblages 
may not contain these small remains (Cook 1977; Holloway et al. 2018; Shaffer 1992). This prac-
tice would result in few deposited fish remains at residential sites. Research in the region has 
primarily focused on the analysis of stone tool technology rather than detailed faunal analyses 
(Goebel and Potter 2016). It is well-documented that technologies used in the harvest and prep-
aration of fish in Alaska and elsewhere are largely organic, not lithic (Erlandson 2001; Osgood 
1937). Zooarchaeological training and reference collections are focused on mammalian identi-
fication at many institutions (Betts et al. 2011), leaving North American analysts ill-prepared 
for fish identification (Lau and Kansa 2018; Peres 2010). This mammal-centric view of subsis-
tence may contribute to a biased picture of resource procurement in central Alaska from the 
late Pleistocene to the present.  
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Applying molecular faunal identification methods to other, earlier sites in the region can help 
to connect the dots between what we know from the most recent periods in the region’s history, 
the early Holocene, and the first Americans. Molecular methods can overcome the limited vis-
ibility of fish remains in faunal assemblages from late Pleistocene sites in central Alaska because 
they target residues from substrates like lipids, which are produced during food processing and 
preserve very well in central Alaska’s subarctic environment (Buonasera et al. 2019; Kedrowski 
et al. 2009; Taché and Craig 2015). The compound-specific isotopic analysis of specific fats, pal-
mitic acid (C16:0) and stearic acid (C18:0), can be used to distinguish between common local 
taxa to reconstruct past diets (Buonasera et al. 2015; Choy et al. 2016). These fats can be depos-
ited on cooking surfaces like pottery or in sediments related to hearth cooking features and can 
be extracted using solvents (Buonasera et al. 2019; Craig et al. 2007). Esterified fatty acids or 
fatty acid methyl esters (FAMEs) are then submitted for isotopic analysis of carbon, which can 
be used to discriminate between terrestrial, lacustrine, and marine/anadromous dietary sources 
(Choy et al. 2016; Taché and Craig 2015). Therefore, an analysis of sediment FAMEs can reveal 
dietary patterns in situations where bones may not be identifiable, may not have been deposited 
at the site, or may not have been collected under certain excavation protocols. 

Finding fishing through traditional and molecular Methods 
Through a mixed methods approach to dietary reconstruction, researchers can combine data 
from physical faunal remains to understand expected animal contributions to diet and pair them 
with molecular data that can reconstruct contributions of different dietary sources. Identifying 
physical faunal remains is a traditional approach to zooarchaeology that has been employed in 
the field for decades by both North American- and European-trained researchers (Gifford-Gon-
zalez 2018). Research institutions around the world prioritize specialists who can identify animal 
bones in hiring because it has long been recognized as an essential analytical contribution to 
the field (Trigger 2006). Many renowned institutions have reference collections of hundreds or 
thousands of animal skeletons to facilitate this comparative analysis. Despite the limitations of 
this analysis in central Alaska, it is still a very useful tool for ascertaining diet breadth at different 
periods in this region.  

Molecular methods have become more important in dietary reconstruction and zooarchae-
ology in the last two decades (Steele 2015). Isotopic dietary reconstruction is now commonplace 
in studies of human remains and is becoming more common as a tool for environmental re-
construction when applied to animal remains at archaeological sites (DeNiro and Epstein 1976; 
Halffman et al. 2020; Hoppe 2006; Schoeninger 1989). In recent years, molecular archaeologists 
have applied proteomic methods to identify bones and this technique, zoology by mass spec-
trometry or ZooMS, becomes more efficient and accurate every year (Buckley et al. 2009; Richter 
et al. 2022). Analysis of FAMEs via compound-specific isotopic analysis and gas chromatogra-
phy/mass spectrometry follows these trends as a way to indirectly reconstruct faunal assemblages 
through molecular components preserved at archaeological sites (Meier-Augenstein 2002). 
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Combining traditional and molecular analysis leverages the strengths of both methods. Tra-
ditional methods are excellent for understanding the animals processed on-site. Molecular 
methods can employ the results of this analysis to show how much of each resource was used 
(Buonasera et al. 2015; Taché and Craig 2015). Zooarchaeologists have long debated the corre-
spondence between aggregate measures like minimum number of individuals (MNI) and 
number of identifiable specimens (NISP) and diet (Grayson 1984; Lyman 2019; Marshall and 
Pilgram 1993; Morin et al. 2016). Molecular methods like the compound-specific isotopic anal-
ysis of FAMEs can overcome these limitations through Bayesian mixing models that show the 
expected contribution of different sources indicated by traditional analysis to the resulting iso-
topic signature (Choy et al. 2016). Researchers can easily compare these results across sites to 
elucidate regional dietary patterns. 

Bachner Site, Theech’el Menn’: Window into central Alaskan cooking 
The Bachner Site (XBD-155) provides an excellent opportunity to apply this mixed-methods 
approach because it offers multiple components spanning the late Pleistocene to the historic 
period, relatively well-preserved faunal remains, and several large cooking features with well-
preserved fatty acids. This site, located since at least the early Holocene on a large lake, is situated 
in the middle Tanana Valley and just south of the Shaw Creek Flats, both offering salmon-bear-
ing streams less than 2 km away (Fig. 1). It sits on a rise approximately 50 m above the lake 
today and likely overlooked a wetland during the late Pleistocene. Neighboring sites include 

Fig. 1: Location of the Bachner Site relative to other sites in central Alaska that have documented late Pleistocene 
hearth cooking remains. 

Abb. 1: Lage der Bachner-Site im Vergleich zu anderen Fundorten in Zentralalaska, aus denen Überreste von Herd-
stellen aus dem späten Pleistozän stammen.
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Swan Point (15 km), Broken Mammoth (16 km), Mead (15.5 km), and Holzman (15.5 km), 
each of which exhibits late Pleistocene cultural occupations that date to the earliest period of 
American history (Gilbert 2011; Holloway 2016; Lanoë and Holmes 2016; Wygal et al. 2018). 
These are all open-air sites; cave occupations are very rare in this region (Hoffecker and Fred-
erick 1996). 

The Bachner Site was first identified by Charles Holmes and Richard VanderHoek in 1990, 
who chose to visit the site based on its prominence on the north shore of the lake (Gelvin-Rey-
miller and Reuther 2010). Through surface collection and a 1 x 1 m test unit, they established 
that the site had multiple components in well-stratified loess. Carol Gelvin-Reymiller conducted 
additional testing at the site, including six shovel tests and a 1 x 2m unit that expanded on the 
original test unit. These results were incorporated in Reuther’s (2013) dissertation research and 
showed that the site had at least four distinct cultural occupations spanning the late Pleistocene 
to the present (Fig. 2). 

Fig. 2: Stratigraphy and Chronology at Bachner.  

Abb. 2: Stratigraphie und Chronologie von Bachner-Site.
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In 2021–2022, a team from the University of Wyoming undertook a comprehensive GPR and 
auger survey at the site to identify areas most likely to yield cooking features (Doering et al. in 
review). Three areas were targeted based on shifts in dielectric constant and high projected ar-
tifact density (Fig. 3). Excavations were carried out in 5 cm levels by 50 x 50 cm quad in 1 m2 
units. Features, diagnostic or large (> 5 cm) bones, and diagnostic or large (> 2 cm) lithic ma-
terial were collected in situ and piece-plotted using a Geomax Zoom 10 Total Station. All other 
material was screened through 1/8th inch hardware cloth and collected according to type, level, 
and quad. Materials were returned to the University of Wyoming for cataloging, curation, and 
analysis. 

Analysis of hearth sediments 
Sediments from hearth or cooking features were identified in the field by the presence of oxi-
dized or burnt sediment, ash, charcoal flecking, and/or burnt artifacts (Black and Thoms 2014). 
Feature sediments related to cooking were piece-plotted, photographed, and collected in bulk 
by quad and level. Bulked sediments from were screened through 150μm geologic screens and 
material > 150μm was reserved for faunal, lithic, and paleobotanical analysis. Paleobotanical 
specimens were analyzed by Katherine Puseman (PaleoWest) through a comparison to repre-
sentative regional samples to identify hearth fuels and possible cooked plant material (Carlquist 
2013; Delorit 1970; Hoadley 1990; Martin and Barkley 1961; Panshin and Zeeuw 1970). Puse-
man examined material under a Bausch and Lomb Stereozoom microscope at magnifications 
of 10-70x. 

Fig. 3: Excavated areas 2021-2022 at Bachner Site, including 1 x 1 m units and auger tests.  

Abb. 3: Ausgegrabene Bereiche 2021-2022 an der Bachner-Site, einschließlich 1 x 1 m-Einheiten und Auger Tests.
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Fatty acid methyl esters were extracted from sediments with dichloromethane using a mod-
ified Bligh-Dyer protocol (Buonasera et al. 2015; Choy et al.,2016; Doering et al. 2020; Kedrowski 
et al. 2009). For each sample, 2 g of hearth sediment was weighed out into a clean conical 15 
mL glass centrifuge tube and 5 μg internal standard was added (1000ppm nonadecanoate). Lip-
ids were extracted from sampled sediment with 10mL DCM:M (dichloromethane:methanol; 
v/v 1:1) through sonication (20 minutes) and centrifugation (15 minutes at 4,000 RPM). The 
supernatant was filtered through glass wool into a clean glass centrifuge tube. This process was 
repeated once, and the resulting supernatant was combined into one centrifuge tube which was 
centrifuged once more and filtered into 50mL glass scintillation vials. These were placed under 
a gentle stream of nitrogen until all solvent had evaporated and solvents were dried. The total 
lipid extract was weighed so that yields could be compared to expected values. 

Methyl esters were derivatized by adding 5 mL sulfuric acid (4%) in methanol and heating to 
85ºC for 60 minutes. After cooling for 20 minutes, 5 mL sodium bicarbonate solution was added 
to quench the reaction, and derivatized lipids were extracted with 3 mL of hexanes. Samples 
were then vortexed, and the supernatant was removed to a new 15 mL glass sample tube. Hexane 
addition, vortexing, and supernatant removal were repeated two more times. Vials containing 
derivatized lipids were placed on a heat block set to 30ºC and under a gentle stream of nitrogen 
for 30 minutes. Dried FAMEs were weighed, and 1 mL of dichloromethane was added to each. 
The diluted FAMEs were transferred to a new gas chromatography-mass spectrometry (GC/MS) 
autosampler vial and analyzed at the University of Wyoming on a Trace 1310-ISQ with a gas 
chromatographer with a DB5 column to confirm the presence of internal standard, C16:0, and 
C18:0.  Dried aliquots to the University of California, Davis for compound-specific isotopic 
analysis via gas chromatography-combustion-isotopic ratio mass spectrometry.  

Compounds were analyzed on a Trace 1310 gas chromatograph coupled to a Thermo MAT 
253 isotopic ration mass spectrometer through a GC IsoLink II combustion interface. Samples 
were injected, splitless, on a DB-5 ms column (60 m x 0.25 mm OD, 0.5 mm film thickness; 
constant flow 1.4 mL/min). Once separated, FAMEs were quantitatively converted to CO2 in 
with a NiO/CuO catalyst at 1000ºC, dried, and introduced to the isotopic ratio mass spectrom-
eter. Provisional isotopic ratio mass spectrometer values were corrected both based on working 
standards composed of FAMEs calibrated against NIST standard reference materials, and for 
the isotopic contribution of methanol, with a resulting standard deviation of ±0.11‰ or better. 
International standards are set for carbon and nitrogen isotopes: Vienna Pee Dee Belemnite 
(VPDB) and AIR, respectively. These standards represent the ratio of 13C to 12C and 15N to 14N, 
and this ratio is noted in delta units per mil (δ13C ‰ and δ15N ‰). 

Previous research has shown that the isotopic values of N, C16:0, and C18:0 in terrestrial and 
aquatic fauna are significantly different and suitable for stable isotope mixing models (Choy et 
al. 2016). Isotopic contributions of various fauna were estimated using δ13C isotopic values of 
C16:0 and C18:0 using background compound-specific isotope data collected from subarctic 
fauna and corrected post-industrial carbon (Taché and Craig 2015; Choy et al. 2016; Buonasera 
et al. 2015). An open-source package in R, simmr version 0.5.0.9000, was used to estimate rel-
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ative contributions of potential dietary contributions (Parnell and Govan 2023). Its Bayesian 
statistical framework incorporates uncertainty in modeling different food groups, making it 
ideal for estimating the relative contributions of dietary items in hearth remains. Following 
Choy et al. (2016), lacustrine resources represent values from both waterfowl and lake fish. 

Dietary and environmental data from the Late Pleistocene 
Three definitive hearth features were recovered during the 2022 season, including a significant 
ashy feature from the late Pleistocene component at the site (F22-9), approximately 165-180 cm 
below surface. This feature, identified in an auger test and excavated as a stand-alone 1 x 1 test 
unit, had burnt lithic material, fire-cracked rock related to cooking, hundreds of faunal frag-
ments, and charred plant remains including charcoal (Fig. 4). The feature is bowl-shaped, indi-
cating that it was excavated into the surrounding substrate, and approximately 10 cm deep at 
its thickest (Fig. 5). This feature was only partially excavated, and 2023 excavations expanded 
the area around the initial test to record the feature’s overall size and shape, revealing that it is 
approximately 1.5 m in overall diameter and 13 cm thick at the center. 

Molecular results 
Two contexts were sampled from F22-9 for molecular material. The first sample was taken from 
a bulk sediment sample collected from the first 5 cm of the feature excavation (FS 1901) and 
the second was collected from the second level, or middle 5 cm of the feature excavations (FS 
2009), which contained ashier sediments and possibly reflects the hotter parts of the hearth fea-
ture (Braadbaart et al. 2012; Thoms 2008). Both samples were duplicated and run in parallel 
with a sample blank. Results show average δ15N = 4.8 ±0.001, δ13CC16:0 = 29.90±0.52, and 
δ13CC18:0 = -29.84 ± 0.20 (Table 1). Compared to known values of animal resources in the area, 
the values appear to represent a mix of lacustrine and terrestrial fauna (Fig. 6). 

An unpaired t-test was conducted to compare the isotopic composition in the sampled sed-
iments. The feature sediment collected from the center of the feature exhibited significantly 
lower δ13C values in palmitic acid (C16:0, -0.895‰, p < 0.001). Results of t-tests on δ15N and 
δ13C of stearic acid (C18:0) did not show any significant differences (p = 1.0 and p = 0.25, re-
spectively). This suggests that lipids recovered from the center of the hearth, possibly the hottest 
part of the hearth, do exhibit differences in palmitic acid carbon isotopic composition but not 
stearic acid carbon or bulk nitrogen values. 

Applying a Bayesian mixing model to these data shows the relative estimated contributions 
of different dietary inputs to the measured bulk and compound-specific isotopic signatures from 
hearth sediments. These indicate that terrestrial fauna was the primary contributor to isotopic 
signatures, but aquatic fauna such as lacustrine fish and waterfowl also likely contributed to the 
fatty acids recovered from this feature (Fig. 7). Ongoing analysis of physical faunal remains in-
dicates that Lagopus spp. (grouse), Urocitellus parryii (arctic ground squirrel), and Bison priscus 
(steppe bison) were cooked in the hearth. No definitive bone from fish or waterfowl has been 
recovered and identified in contrast to mixing model results. 
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Fig. 4: Artifacts recovered from F22-9 including fauna (a), heat treated chalcedony debitage (b), and fire cracked  
rock (c).  

Abb. 4: Artefakte aus F22-9, einschließlich Fauna (a), wärmebehandelten Chalcedonabfällen (b) und Gestein, auf-
grund von Feuer gerissen (c).
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Fig. 5: Cooking feature F22-9 in plan (a) during excavation and profile (b) after excavation in south and west walls 
(image generated in Adobe Photoshop 2023 using Photomerge tool).  

Abb. 5: Kochstelle F22-9 in der Aufsicht (a) während der Ausgrabung und im Profil (b) nach der Ausgrabung in der 
Süd- und Westwand (das Bild wurde in Adobe Photoshop 2023 mit dem Photomerge-Tool erstellt).
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Fig. 6: Results of bulk and compound-specific isotopic analysis of F22-9 sediments.  

Abb. 6: Ergebnisse der Massen- und verbindungsspezifischen Isotopenanalyse der Sedimente von F22-9.

Feature δ15NAIR δ13CC16:0, VPDB δ13CC18:0, VPDB FS

F22-9, level 27 4.8 -29.39 -29.75 1901

F22-9, level 27 4.8 -29.51 -29.66 1901

F22-9, level 28 4.8 -30.30 -29.86 2009

F22-9, level 28 4.8 -30.39 -30.12 2009

Table 1: Results of bulk and compound-specific isotopic analysis of late Pleistocene hearth sediments given in permil 
(‰) or parts per thousand.  

Tabelle 1: Ergebnisse der Massen- und verbindungsspezifischen Isotopenanalyse von spätpleistozänen Herdsedi-
menten, angegeben in Permil (‰) oder Teilen pro Tausend.

Paleobotanical results 
Four samples of floated light fraction were analyzed by Katherine Puseman at Paleoscapes. These 
were each separated into 1 mm and 0.5 mm fractions. Approximately 9.8 g of paleobotanical 
material was recovered in 2022 (Table 2). Salicacae (willow or cottonwood) was the most com-
mon burnt plant remain identified, comprising 22% of the total assemblage by weight. Other 
possible fuels included Betula spp. (birch), but this only represented 1% of the total assemblage 
by weight. Salicacae provided the bulk of the fuels for the cooking feature. 
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Fig. 7: Relative contributions of dietary inputs estimated through Bayesian mixing models generated in simmr.  

Abb. 7: Relative Beiträge der Nahrungseinträge, geschätzt durch Bayes’sche Mischverteilung, die in simmr generiert 
wurden.

Edible plant materials were also recovered, including four charred seeds of knickiknick or 
bearberry (Arctostaphylos spp.), which typically fruits in the late summer, and processed edible 
tissue of a likely fruit or berry (Stenholm et al., 1994). One geophyte was also identified and re-
covered and could relate to several local edible plants with underground storage organs. These 
might include Eskimo potato (Hedysarum alpinum), wild onion (Allium schoenoprasum), or 
cattails (Typha latifolia) (Holloway 2016; Kari 1987). Finally, one seed of the Fabacaea family 
was identified, possibly belonging to Nootka lupine (Lupinus nootkatensis), which has edible 
roots (Holloway 2016: 185). These results indicate that plants were also cooked in F22-9. 

What was cooking during the late Pleistocene? 
Research at the Bachner Site is ongoing, and analysis of materials will be incomplete until the 
late Pleistocene feature (F22-9) is fully excavated. However, several important trends are already 
apparent in the molecular and paleobotanical data presented above. Macrobotanical and zoo-
archaeological evidence provides a proxy for past environment at the site, suggesting that the 
local ecology matches broader regional trends that have been reconstructed through pollen and 
isotopic studies (Bigelow and Powers 2001; Kaufman et al. 2016). Woody taxa identified in the 
hearth feature include shrubby species associated with the drier, colder late Pleistocene subarctic 
environment. A fragment of an arctic ground squirrel mandible recovered in the feature along 
with a femoral head from a now-extinct Bison priscus also reflect a treeless, shrub tundra envi-
ronment. Isotopic signatures suggest that the local environment was marshy, with waterfowl 
and/or fish species present in the area.   

The resources preserved in F22-9 also provide evidence for subsistence and cooking tech-
niques employed by early Alaskans. Late Pleistocene residents at the site were cooking a wide 
range of fauna and flora, including small game, large game, late summer berries, and starchy 
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Table 2: Results of paleobotanical analysis of F22-9 sediments.  

Tabelle 2: Ergebnisse der paläobotanischen Analyse von F22-9-Sedimenten.

Count Weight (g)

Floral Remains

Arctostaphylos spp. seed 4 0.005

Fabaceae seed 1 <0.001

Processed edible tissues 14 0.044

Unidentified seed 1 <0.001

Geophyte tissue 1 0.005

Vitrified tissue 11 0.017

Total 0.071

Charcoal

Betula spp. 19 0.077

Salicaceae 187 2.122

Unidentified 7.523

Total 9.722

plants. Molecular results also strongly suggest that aquatic resources such as lake fish were 
cooked in this feature. The people who inhabited the site used available woody taxa, including 
willow or cottonwood and birch, likely dwarf birch (Betula glandulosa), to cook the food in this 
feature. Salicacae are soft hardwoods that do not produce as much heat as hardwoods such as 
spruce (Picea spp.) or paper birch (Betula neoalaskana). Nevertheless, with a heating value of 
19.8 MJ/od kg, these species could have efficiently fueled a subterranean cooking feature that 
gradually cooked a diverse array of plant and animal taxa (Black and Thoms 2014). Willow and 
cottonwood are also commonly used in many fish preparation techniques in the ethnographic 
present (Holloway and Alexander 1990, 222), and their near ubiquity in the charcoal of F22-9 
provides another line of evidence suggesting that this feature was used to prepare fish. 

Reconstructing cooking techniques and implications for social organization 
Experimental and ethnographic research has demonstrated that hearths and cooking features 
vary morphologically in ways that can be used to identify different culinary traditions (Thoms 
2008). Open air cooking facilities, such as cook stone grills and spit roasting, represent expedient 
cooking techniques that process food over a high-temperature fire relatively quickly with rel-
atively little material and temporal investment (Thoms 2009). Earth oven and pit features, in 
contrast, represent greater material and temporal investments that can be more effective in pro-
cessing certain plants and animals (Black and Thoms 2014), particularly starchy plants. The 
greater investment required by these features is typically associated with communal activities, 
such as feasting, and longer occupations. 

In contrast with other documented hearths in the region, this feature is notably large and con-
tains large fragments of burnt rock unrelated to lithic production (Fig. 4c). Schist and coarse-
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grained volcanic material show characteristic indicators of heat treatment (Neubauer 2018), in-
dicating that these were employed in hot rock cooking (Black and Thoms 2014).  While unpub-
lished hearth features may contain similar materials (Graf et al., 2023), F22-9 is the only feature 
from this period documented to date that exhibits examples of fire cracked rock that likely per-
tained to cooking. Moose Creek possibly contains a rock-lined feature in a cultural component 
radiocarbon dated to 13,100 cal BP (Pearson 1999), but excavation, recording, and collection 
methods at this site provide only equivocal evidence for hot rock cooking. Therefore, the Bach-
ner Site’s F22-9 currently represents the only evidence of hot rock cookery from the late Pleis-
tocene. In combination with the wide range of fauna and flora recovered in this large feature, 
this strongly suggests that this feature represents an early roasting pit that combined terrestrial, 
lacustrine, and vegetable resources (Carney et al. 2022, 130). 

Where late Pleistocene features in central Alaska typically resemble expedient open-air cook-
ing facilities, the feature at Bachner appears to represent a closed cooking feature used to steam 
or slow cook many types of food over a longer period of time (Thoms 2009). Current concep-
tions of the first Alaskans revolve around ephemeral hunting camps, indicating small groups 
who exercised a strategy of high residential mobility. Molecular and material evidence from the 
Bachner Site points to a greater diversity of mobility strategies, with occasional logistical mobility 
and group aggregations. This research shows the benefit of looking beyond fragmentary faunal 
remains to reconstruct past dietary and culinary patterns and may help to refine conceptions of 
subsistence among the first Americans. 

Directions for future cooking research 
Additional research at the Bachner Site can show how the overall site size, subsistence evidence, 
and record of exchanged raw materials compares to other late Pleistocene sites in the region. 
Micromorphological sampling of the feature in profile took place in 2023 and reconstruction 
of depositional sequences is ongoing. If the feature was utilized more than once, the micromor-
phology should reflect this, and it could explain differences in isotopic composition documented 
above. Future isotopic sampling could target different morphological levels to show how re-
sources were used at different times during the late Pleistocene. Additionally, comparing these 
results to other features recovered from subsequent occupations (mid- and late Holocene) may 
help to illustrate broader trends in environment and diet. A diachronic and regional comparison 
may show that subsistence and mobility were more variable than current archaeological recon-
structions indicate. 

This study represents a successful integration of isotopic and traditional dietary reconstruction 
techniques and shows several areas where this method can be advanced. Isotopic sampling is 
not new in archaeology, but applications of compound-specific sampling are relatively recent. 
Methods and reference datasets are still being refined. Plant signatures represent one of the big-
gest gaps in current analyses, and these have yet to be incorporated into archaeological mixing 
models. Lacustrine species should be further tested to determine how to better distinguish wa-
terfowl and fish taxa signatures. More experimentation is needed to determine how fatty acids 
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and other residues change in different cooking conditions, which could have also led to the sig-
nificant difference in the carbon isotopic composition of palmitic acids documented above (Doe-
ring 2017). Researchers are also investigating how mass spectrometry may be used to distinguish 
between different cooked foods (Buonasera et al. 2019; Kedrowski et al. 2009). As references 
are added, techniques are standardized, and experiments continue, previous results can be re-
interpreted. 

Future research that combines bulk and compound-specific isotopic analysis of fatty acids 
from hearth sediments across the region and spanning human history can improve our under-
standing of past diets, cooking traditions, and environmental history. Working with local In-
digenous communities to understand how traditional cooking practices may appear in the 
archaeological record would also help archaeologists to identify and document culinary tradi-
tions in the past. Improved recording and collection strategies may help to identify a greater di-
versity of hot rock cooking techniques. Together, ethnographic and archaeological lines of 
evidence would shed light on intersections between subsistence traditions and ecology. Previous 
research in regions near and far has shown how similar lines of evidence can be mobilized to 
improve ecological management strategies (Armstrong et al. 2023; Ellis et al. 2021; Lepofsky 
and Armstrong 2018; Moss et al. 2016; Snitker et al. 2022). Using the same line of inquiry, sus-
tainable plans for aquatic resources can be refined in central Alaska. 

Conclusions 
Returning to the original question, evidence for fishing during the late Pleistocene is still equiv-
ocal but results from the Bachner site strongly suggest that fish were part of the broad subsistence 
round of the first Americans. Molecular and paleoethnobotanical evidence both point to fish 
and fish preparation. Parallels between the hot rock cooking feature identified at the Bachner 
Site and similar features across the northwest coast strongly suggest a feature that was built to 
cook several food resources, frequently including fish. This suggests that the diet of the first 
Americans living in central Alaska was more varied than has previously been considered. Com-
bining traditional and molecular results is indeed an effective way to overcome possible tapho-
nomic bias and develop our understanding of the past.  

The broader subsistence system reflected by data from the Bachner Site as well as other sites 
in the middle Tanana Valley strongly suggests that researchers of Clovis and possible pre-Clovis 
culture in North America should expand their view of dietary diversity. Rather than a narrow 
focus on big game, all zooarchaeological evidence suggests that the first Americans ate a broad 
diet that incorporated a range of fauna and flora. Moreover, the late Pleistocene cooking feature 
at the Bachner Site suggests the variety of cooking traditions that archaeologists should look for 
in association with early American subsistence pursuits. Not only were central Alaskans cooking 
through direct fire, but it also appears that they were intentionally constructing roasting pits 
that could effectively slow-cook a variety of resources simultaneously. This would have required 
a significant investment in time and resources and a level of social organization as yet undoc-
umented in this region at this time.  
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The archaeological data presented here pertain to the distant past but do have salience for 
central Alaskan communities in the present. Documenting the legacy of fishing traditions in 
the region allows land managers to understand the antiquity of fish subsistence, which can refine 
ecological models. Identifying the origins of roasting pits, smoking, fermentation, and other 
culinary traditions now common throughout the region can show how resource use changed 
through time. A greater understanding of subsistence, including cooking traditions, can promote 
ecological and heritage management. Appreciating the wide range of preparation techniques 
and foods processed throughout the subarctic past will help us to preserve these important tra-
ditions for many years into the future. 
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