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Abstract 
 Archaeologists working in Mexico have recently claimed evidence for pre-Last Glacial 
Maximum human occupation in the Americas, based on lithic items excavated from Chiquihuite 
Cave, Zacatecas. Although they provide an extensive array of ancillary studies on the 
chronostratigraphic and paleoenvironmental record at the cave, the data they present do not 
adequately support the central argument of the paper, that these lithic items are anthropogenic 
and represent a unique lithic industry produced by early human occupants of the cave. They give 
limited consideration to the most plausible alternative explanation: that the assemblage is a 
product of natural processes of disintegration, roof fall, and mass movement of the cave fill, and 
thus the lithic materials are best explained as geofacts. We assess the evidence by considering the 
alternative hypotheses (1) that the observed phenomena are artifacts or (2) that they are the 
products of natural processes. We conclude that hypothesis 2 is more strongly supported and that 
Chiquihuite Cave does not represent evidence for the earliest Americans.  
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1. INTRODUCTION 
 

Over the past few decades, we have witnessed two disparate trends in the literature on the 
initial colonization of the Americas that directly conflict with each other. The first trend is the 
increasing coalescence of archaeological and genetic analyses towards a consensus: 
differentiation of ancestral First Americans (FAM) around 26,000 years ago in Asia, admixture 
with Ancient North Eurasians around 24-20,000 years ago, likely in southern Siberia, genetic 
isolation from 20-16,000 years ago, followed by rapid, star-like radiation/expansion after 16,000 
years ago associated with the colonization of the Americas (Llamas et al 2016; Pinotti et al. 
2019 ; Wei et al. 2018). The human genomic record is mirrored by that of dogs (Perri et al. 2021; 
de Silva et al. 2021). These records are consistent with early archaeological sites containing 
unmistakable human-made artifacts, which also postdate 16,000 cal yr BP containing (Waters 
2019; Waters and Stafford 2013; Prates et al. 2020), such as Wally’s Beach (Waters et al. 2015), 
Page Ladson (Halligan et al. 2016), Deborah L. Friedkin (Waters 2019), the Firelands 
Megalonyx (Redmond et al. 2012) and possibly Campo Laborde (Politis et al. 2019).  

The second trend stands in contrast to the first: a series of highly-publicized purported 
human occupations well before 16,000 years ago, each with problems of attribution of human 
agency to the materials and/or association of radiometric ages with the materials. Numerous 
claimed early sites that have been offered over the last half century have failed to persuade 
archaeologists for various reasons. Most of these, including notably Calico Hills (Leakey 1968), 
Topper (Goodyear 2013), Pedra Furada (Guidon 1986; 2002), Coats-Hines-Litchy (Breitburg et 
al 1996), Old Crow (Bonnichsen 1979; Morlan and Cinq-Mars 1983), and the Cerutti Mastodon 
(Holen et al 2018) are now considered to be products of non-human agents of modification or 
accumulation (Braje et al. 2017; Borrero 2016; Guthrie 1984; Haynes 1973, G. Haynes 2017; 
Holiday et al 2017; Kraskinsky and Blong 2020; Meltzer et al. 1994; Tune et al. 2018; Waters et 
al 2009). Others, like some actual tools found in the Old Crow Basin have proven to represent 
post-Clovis occupations (Morlan et al. 1990; Nelson et al. 1986). A few remaining, very ancient 
examples that retain a few adherents, such as Monte Verde I (e.g. Dillehay 1997; 2020), Pedra 
Furada and other nearby sites in Brazil’s Sierra de Capivara National Park (Boëda et al 2014, 
2020; Parenti et al. 2018), and Bluefish Caves (Cinq Mars 1979; Bourgeon et al. 2017) exhibit 
disparate technologies that neither relate to each other nor do most exhibit any link to earlier 
Siberian Upper Paleolithic or later Paleoindian industries. 

A recent paper published in Nature is the latest example of this second trend and reports a 
find with some of the same characteristics as other purportedly early sites. Excavators of the 
Chiquihuite Cave site in Zacatecas, Mexico claim discovery of evidence for human presence in 
the Americas starting before the Last Glacial Maximum (LGM) (Ardelean et al. 2020). Here we 
consider the evidence these authors present by following the approach we recommend for all 
who in the future may believe they have come upon extremely ancient evidence for human 
occupancy in the Americas. From our perspective, such proponents must view their suspected 
evidence in the light of two competing hypotheses. 

 
H1, the observed manifestations are of anthropogenic origin, as inferred by Ardelean et al. 
(2020) in the case of Chiquihuite cave, or  
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H2, the observed manifestations are the product of natural geologic processes (geofacts, 
e.g., Haynes 1973). 
 
H2 should be considered the null hypothesis. Particularly in cases where contexts are 

ambiguous, it must be evaluated and rejected in order for human agency to be inferred. Ardelean 
et al. (2020) take no steps to evaluate their own claim by investigating the null hypothesis. 

We take that essential step here, evaluating the two competing hypotheses for the 
phenomena reported for Chiquihuite Cave—discerning whether they are anthropogenic or 
natural in origin. We do this by evaluating the geologic, lithic, thin-section, spatial, genetic, 
botanical, and faunal data presented by Ardelean et al. (2020) and Ardelean (2013), as well as 
human behavioral expectations in general. In the spirit of constructive criticism, we suggest 
avenues for the authors to follow in order to strengthen their case.  

We take these steps for three reasons. The first is a desire that the public perception of the 
record of human dispersal into the Western Hemisphere not be significantly divorced from the 
actual empirical evidence. The second is that a companion article in Nature by Becera-Valdivia 
and Higham (2020) used Chiquihuite Cave in developing a new model that countenances a pre-
LGM peopling of the Americas, further reifying it. While we do not reject such ideas a-priori, 
they should not be based on unsubstantiated claims. Finally, these articles, like the Cerutti 
mastodon paper (Holen et al. 2017) before them, appeared in the prestigious journal Nature, 
which is influential in forming both public and professional opinion (e.g. Boëda et al 2020; but 
see Prates et al. 2020 for a contrary position). Thus, if the claim is false, these papers have 
potentially distorted perceptions of the archaeological record of the Americas.  
 
2. CHIQUIHUITE CAVE: GEOFACTS OR ARTIFACTS? 
 
2.1 Summary of the Claims and Evidence used to Support Them 
 

Chiquihuite Cave, located in central-northern Mexico, is purported to be an early human 
occupation site, with stratified deposits dated as early as 33,150 cal yr BP. If human presence in 
the earliest strata is demonstrated, these dates would place the site ~17,000 years earlier than 
unequivocal early sites in the Americas, all of which postdate 16,000 cal yr BP (Chatters 2015; 
Waters 2019; Waters and Stafford 2013). Two late Pleistocene stratigraphic components (SC-B 
and SC-C) were delineated using 46 radiocarbon dates and 6 optically stimulated luminescence 
(OSL) dates (summarized in Table 1). The record extends from 33,150-12,200 cal yr BP but with 
a notable 8,000-year gap between 24,080 and 16,605 cal yr BP.  

Ardelean et al. (2020) contend that 1,930 fractured limestone pieces, recovered from all 
excavated strata, are stone tools representing substantial human occupations at the site. A 
multidisciplinary effort including eDNA and chemical residue studies on sediments, phytolith 
analysis, radiocarbon and OSL dating, minimal sediment micromorphology, and minimal faunal 
analysis informed reconstruction of paleoenvironments at the cave. The authors conclude that 
humans occupied the site “on a relatively constant basis” between the LGM and the Younger 
Dryas. Although they do not elaborate on all of the extraordinary implications of such an early 
occupation, we posit that this would mean humans were present in northern Mexico at a time 
prior to the initial divergence of ancestral Native Americans and East Asians, which occurred in 
eastern Asia (Moreno Mayar et al. 2018). Thus, the hypothetical inhabitants of Chiquihuite Cave  
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Table 1. Component delineation at Chiquihuite Cave based on radiocarbon dates (Ardelean 2013; 
Ardelean et al. 2020). 

Component Strata Radiocarbon dates 
(14C yr BP) 

Calibrated ages 
(cal yr BP) 

N artifacts 

SC-A Surface (bone) 237±35 430 to 0  ? 

? Surface (burned wood—hearth?) 5934±32 6850-6670 ? 

SC-B 1204, 1206-1207, 1209 13,630±55 to 
10,513±50 

16,605-12,200  1,684 

SC-C 1217-1219, 1220, 1222-1223 27,929±82 to 
20,220±80 

33,150-24,080  239 

 

would represent a population of the Western Hemisphere which has remained undetected in any 
genetic study, and which contributed no genes to ancestral Native Americans who entered the 
Americas after 16,000 cal yr BP (Llamas et al. 2016; Posth et al. 2018; Wei et al. 2018). This 
extraordinary claim requires substantial evidence to support it. 

The primary evidence offered for the early human occupation of the cave is the 
identification of the limestone fragments as artifacts. The authors support their conclusion with 
photographs of 91 artifacts, 15 of which are associated with the lower pre-LGM component, SC-
C (Ardelean et al. 2020: Fig. 3, 7; Extended Data (ED) Fig. 5, 6). These were techno-
typologically classified as cores, scrapers, bifacial preforms, bifacial and transverse points, 
microliths, blades, flakes, and geometric items. Illustrated items from SC-C are: 4 flakes, 2 
blades, 3 transversal points, 4 “points and point-like shapes”, 1 “other point”, and 1 “geometric 
point-like shape on calcite sheet.” 
 These descriptions are supported by high-resolution, color photographs (Ardelean et al. 
2020: Fig. 3, ED Figs. 5, 6) and one table (Table S6) of length, width, thickness, and weight 
measurements. No exogenous lithic raw materials or any high-quality materials were found; 
most of the lithics were green or blackish limestone that crops out in the site vicinity. The 
authors note petrographic results indicating that “these particular limestones do not belong to the 
petrology of the cave, being morphologically different from the rock conforming the walls and 
roof as well as from the dominant grey clastic material,” (Ardelean et al. 2020: 2, SI 1.7 and Fig. 
28). They conclude that these artifacts are unlike any known American technological tradition, 
and that the technology remained mostly unchanged for 20,000 years, the period of SC-C and 
SC-B deposition. 
 

2.2 Evaluation of Data 

The geological context of Chiquihuite Cave sediments suggests two alternate hypotheses 
for the origin of the broken limestone pieces:  

H1: The broken pieces are of anthropogenic origin, as inferred by Ardelean et al. (2020), 
or  
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H2: The broken pieces are the product of natural geologic processes (the null hypothesis, 
they are geofacts, e.g., Haynes 1973). 

These expectations for both hypotheses and which expectations are met at Chiquihuite Cave are 
summarized in Table 2. In looking at the purported artifacts, we did not inspect the collection 
first-hand but instead relied strictly on the evidence provided in the original article and 
supporting documentation.  First-hand inspection of the materials and the site site itself would of 
course have been preferable, but we followed the course we did for two reasons: (1) the 
(presumably best) examples illustrated in text and supplementary figures are high-quality, high-
resolution digital images suitable for the task and, (2) Covid-19 restrictions limited travel for 
such a purpose. The argument for the cultural origin of the cave materials should stand or fall on 
the evidence its proponents provided. 

 

Table 2. General expectations for human and non-human assemblages and tests at Chiquihuite 
Cave. 

Human expectations 

H1 

Natural expectations 

H2 

Chiquihuite Cave data 

Lithic Fracture Patterns 

Patterned flake scars, dominated by 
scalar flaking 

Unpatterned scalar, hinge, step, 
lunate fractures 

Unpatterned scalar, hinge, step, 
lunate fractures 

Multiple overlapping flake scars 
common 

Random flake scars Random flake scars 

Interior flakes dominate Cortical flakes dominate Cortical flakes dominate 
Conchoidal flake scars common Conchoidal flake scars often 

entirely absent. Most pieces show 
incidental fracturing 

Conchoidal flake scars often 
entirely absent. Most pieces show 
incidental fracturing 

Cores have negative bulbs of 
percussion 

Cores lack negative bulbs of 
percussion 

Cores lack negative bulbs of 
percussion 

Dorsal flake scars common Few dorsal flake scars on flakes Few dorsal flake scars on flakes 
Flakes with clear bulbar scars and 
numerous conchoidal fractures 

Flakes with diffuse bulbar scars or 
without any indicators of 
conchoidal fracture 

Flakes with diffuse bulbar scars or 
without any indicators of 
conchoidal fracture 

Secondary retouch is common and 
patterned 

Secondary retouch is rare and 
unpatterned 

Secondary retouch is rare and 
unpatterned 

Systematically produced blades 
and/or flakes from specially 
prepared cores 

No systematically produced flakes 
and no specially prepared cores 

No systematically produced flakes 
and no specially prepared cores 

Systematic bifacial retouch with 
overlapping flake scars 

No systematic bifacial retouch Approximate point-like outlines 
with no systematic bifacial retouch 

Projectile points have lenticular 
cross-sections with sharpened edges 
and points 

Edges vary, with lunate scars, 
unsharpened edges and points 

Edges vary, with lunate scars, 
unsharpened edges and points 

Projectile points have impact 
damage (distal impact fractures and 
lateral snaps across mid-sections) 

Pieces will not have this distinctive 
impact damage and there will be no 
evidence of resharpening or 

Pieces do not have this distinctive 
impact damage and there is no 
evidence of rehafting 
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and evidence of resharpening or 
rehafting 

rehafting 

Many distinctive tools, with 
different shapes relating to function 
and hafting 

Generic shapes based on nodule / 
fragment sizes and damage 

Few forms 

Human Behavior 
Both local and non-local lithic 
materials present as a result of 
logistical and/or residential 
mobility 

Onsite/local raw material; no 
nonlocal material present 

Onsite/local raw material; no 
nonlocal material present 

Horizontal and vertical 
concentrations of lithics (activity 
areas) 

Random spatial distribution of 
geofacts 

Random spatial distribution of 
rocks 

Preferential use of stable surfaces Random distribution, but more 
associated with higher amounts of 
broken rock (more active) 

Random distribution, more 
associated with higher amounts of 
broken rock (more active) 

Generally flat surfaces Any slope 25-35° degree slope 
Cultural features (hearths) common No hearths No hearths 
Activity areas (faunal 
concentrations, etc.) common 

No activity areas No activity areas 

Preferential selection of high 
ranked fauna 

Fauna naturally inhabiting local 
environment or introduced by 
resident predators 

Typical cave fauna (chiropterans, 
carnivorans and prey) 

Cutmarks, impact marks, burning 
and other processing damage 
common 

No evidence of human processing 
of the fauna 

No evidence of human processing 
of the fauna 

Faunal elements (%MAU) should 
reflect disarticulation, marrow 
extraction, cooking 

Faunal elements consistent with in 
situ death of local fauna or 
carnivore-produced accumulation 

Unknown, but no evidence of 
marrow extraction or cooking. 

Preferentially use higher quality 
toolstone (predictable fracture 
mechanics) 

Raw material variable but mostly 
poor quality, depending on location 

“Challenging” raw material, 
recrystallized limestone, despite 
higher quality quartzite, agate, 
chert, etc. in the area 

Technology changes through time 
as humans adapt to environmental 
change 

No change through time. No change through 20,000 years 

Technology influenced by social 
environment as people interact with 
different cultures (e.g., diffusion, 
trade, exchange), and styles and 
techniques change over time via 
intra-cultural transmission 
processes 

No change through time No change even with 1200 years 
overlap with Paleoindian groups 

 

Geological context and expectations 

The site is located 2740 meters (~9000 ft) above sea level at the foot of a high cliff, 1000 
meters above the valley floor. The cave deposits are largely a continuation of steep debris flows 
(talus slope) and colluvium at the base of an immense limestone outcrop that certainly includes 
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strata with a variety of characteristics (Ardelean et al 2020: ED Fig. 1; Ardelean 2013: Fig. 208). 
A steep talus slope of limestone clasts cascades past the cave mouth and, along with weathering 
products from the outcrop above, is the probable source of the 25-35°-angled debris flows that 
make up most of the cave sediments. This is a high-energy environment where clasts dislodged 
from the bedrock cliff will impact stones on the talus and strike multiple additional stones before 
coming to rest. Further, clasts within the debris flows are expected to be subjected to great 
pressure from overlying deposits and gravitational processes, leading to additional chipping and 
fracturing along their edges. The cave itself is an immense, high chamber with a rockfall-strewn 
floor. Such high-energy contexts are expected to produce conchoidal fractures manifesting on 
flakes and as unifacial and bifacial flake scars on nodules (including multiple negative flake 
scars) as clasts tumble down the cliff face or fall from the ceiling, strike the debris flow and 
move on downslope . Additional falling clasts inflict further conchoidal damage on previously 
fallen talus. Although most products of this process will be cortical flakes, a few will be interior 
fragments and objects with flake scars on multiple faces (resembling bifaces or cores). The 
purported artifacts Ardelean et al. illustrate display characteristics consistent with this process, 
i.e., unpatterned flaking, and could very likely have been produced from blocks tumbling down 
the face of the cliff and as they moved down the debris flow or by spalling from the roof or walls 
of the cave. Therefore, in the context of Chiquihuite Cave, it is plausible that most if not all the 
fragments that make up the reported tool industry are not artifacts but geofacts.  

 

Lithic expectations, analytical methods and observations 

Ninety items are illustrated and identified as cores, flakes, blades, preforms, scrapers, 
burins, points, point preforms, and geometric objects made of calcite sheet. The items 
categorized as flakes, blades, and core-like objects, at first glance, resemble products of human 
behavior, but given the location of the cave below a cliff and inferred alluvial and colluvial 
formation processes, they could very likely be byproducts of mechanical processes unrelated to 
human activity. We also note that blade technology relates to serial production from specialized 
cores, and since the raw materials are nearby/onsite, we might expect to see blade cores 
represented in the assemblage – but we do not. Their absence does not negate the possibility of a 
blade technology, since cores and blades are not always found together, but it certainly does not 
strengthen the case. 

The literature on distinguishing lithic artifacts from geofacts provides expectations for 
each (Table 2). Human-produced lithic artifacts exhibit patterned, overlapping flake scars 
dominated by scalar flaking (Gillespie et al. 2004). Interior flakes should dominate assemblages 
(Patterson 1983; Peacock 1991). In contrast, chipping produced by uncontrolled impacts is 
dominated by unpatterned scalar, hinge, step, and lunate fractures (Odell 1991). Impacts often 
produce multiple flakes with diffuse bulbar scars or without any indicators of conchoidal fracture 
(Haynes 1973; Lubinski et al. 2014). Cortical flakes are expected to dominate (Peacock 1991). 
Such geofacts have been observed in talus slopes and other high-energy environments elsewhere 
in the Americas (Prentiss et al. 2015; Tune et al. 2018). The sorts of step and lunate fractures we 
observe on many of the Chiquihuite items are characteristic of such settings.  
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In the photographs of the lithics from the site, conchoidal flake scars are often entirely 
absent. Most of the facets on the “cores” lack negative bulbs of percussion. Among the 91 
representative artifacts illustrated by Ardelean et al. (2020: Figs 3, S5, S6), presumably the most 
convincing examples out of an unspecified but surely much larger population of limestone debris 
(potentially millions of clasts), 14 flakes and 17 blades are illustrated, of which we could 
characterize all but two of each. 75% of the categorized flakes and 87% of the blades are cortical. 
No more than 4 of the 17 illustrated “blades” have dorsal flake scars. The secondary retouch 
illustrated is not systematic enough to permit a conclusion of human agency. The blade-like 
flakes with cortical surfaces occur in talus contexts like those surrounding the cave mouth, and 
the assemblage contains no blade cores, systematically produced flakes, or systematic unifacial 
or bifacial retouch with overlapping flake scars (e.g., parallel, comedial). The items listed as 
bifacial preforms appear to be objects selected from the large pool of collected stones for their 
approximate projectile-point outlines. These exhibit high frequencies of non-conchoidal 
fracturing. Tertiary flakes should dominate in human-produced assemblages, but most materials 
in both SC-B and SC-C have cortex. One of the two items from SC-C shown in the main text is a 
simple cortical flake that could easily be the result of roof-fall (Ardelean et al. 2020: Fig. 3d).  

The diagnostic artifact of the Chiquihuite Industry is the “transversal point” produced by 
marginally retouching transversal flakes after removal of the proximal end of the flake. Of the 38 
“points” illustrated, 11 have identified lateral bulbs of percussion and can be called transversal 
flakes. Most of the rest exhibit no features characteristic of conchoidal fracture. Only 3 exhibit 
any secondary flaking (Ardelean et al. 2020: Fig 3n, ED Fig. 5n, ED Fig. 6b): one flake each off 
the face of 3n and S6b, and lunate fracturing in S5n. At least 8 have squared lateral edges and/or 
tips, leading us to question how they might have functioned (we further note that none of the 
functional categories were supported by any use-wear analysis). None of the illustrated items 
exhibits patterned scalar flaking. In the few cases where secondary flake scars occur, even 
among “cores,” random hinge, step and lunate fractures dominate. Points and “point-like shapes” 
are variable in form and surface characteristics and account for 31% of the assemblage. Ardelean 
et al. (2020: 3) identify “repeated failed blows and error repairs” on artifacts that they interpret as 
signs of “expert guiding and learning.” We note, however, that repeated “failed blows” could 
result from tumbling and battering against other natural gravels in high-energy alluvial/colluvial 
pulses. Not one of the points resembles any bifacial points of the types ubiquitous throughout the 
Americas, Beringia, and Northeast Asia. The argument put forward by Ardelean et al. 2020:4) 
that this is a “lithic industry with no evident similarities to any of the other cultural complexes of 
the Pleistocene or Early Holocene epochs known in the Americas” is conjectural and 
unconvincing. The claim is not only that evidence for such an anomalously early human 
occupation exists in the cave, but that a unique lithic industry that lasted for some twenty 
millennia has thus-far gone undetected in North America.  

We also note that none of the “points” show evidence for actual use as projectile points in 
the form of clear distal impact fractures and lateral snaps across mid-sections. Further, we see no 
signs of proximal breakage as is typical in re-hafting contexts. Even short-term occupation sites 
where lithic projectile tips are refurbished will have this kind of evidence. Impact fractures are 
present in flake-based projectile point assemblages (e.g. Odell 1981) and in tool assemblages 
produced from coarse grade raw material (Prentiss et al. 2015). 
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The analytical methods used to investigate the lithics are described very briefly by the 
authors in the supplemental information: 

Many artefacts could be recognized as such while excavating; others were identified only in the laboratory. 
Items suggestive of a cultural origin were bagged as lithics. Over 200 kg of lithic material was taken to the 
laboratory, where 1,930 items were defined as cultural after five rounds of careful study. All pieces 
discarded as noncultural were kept available for assessment… In the analysis, we looked for repeated 
patterns and shapes, systematic flaking, overlapping scars, prepared platforms and repeated or failed blows, 
using technological and morphological criteria for the definition of taxa. Inductive references to known 
Paleoamerican typologies were avoided (Ardelean et al. 2020: ED: Lithic Analysis, p. 7). 

No analytical protocols are described in this brief paragraph. The analysis thus seems to have 
been impressionistically done, based largely on outline and similarity to human-made artifacts 
(i.e., “items suggestive of cultural origin”). The authors state that while “many artefacts could be 
recognized as such while excavating; others were identified only in the laboratory” (Ardelean et 
al.: 3). What, we wonder, were the criteria for bagging materials to be checked later? Was it 
color, hardness, size, grain-size? What were the proportions of “artifacts” to non-artifacts? The 
illustrated artifacts weighed a total of 766 g, giving an average weight of 8.4 g. If the rejected un-
illustrated items and the rejected pieces in the 200 kg of collected material were of similar sizes 
(not an unwarranted assumption), then about 23,800 items were brought to the laboratory. Of 
these, only ~8% of the collected objects were ultimately deemed to be cultural. This is probably 
an underrepresentation of the total broken clasts encountered since the 200 kg sample must have 
been selected from rocks that, given the stratigraphic makeup and size of the excavations, must 
have numbered in the millions. 

 The lack of detail given for the lithic analysis methods and the low proportion of 
suspected cultural items that were considered artifacts suggests that bias may have been 
introduced in selecting those stone clasts that most-closely resembled human-made artifacts. 
With such a large sample of broken rocks, inevitably one will find some fortuitously broken in 
ways that resemble stone tools. Ardelean et al. did not demonstrate any patterns among the 
selected stone objects beyond picking out groups of clasts with similar shapes from the millions 
of clasts that must have made up the deposits excavated from the 18 m by 5 m by up to 3-m deep 
excavation. There is no detailed description or a table summarizing the lithic assemblage; only 
maximum dimensions and weights are presented (Ardelean et al. 2020: Table S6). Similar 
studies frequently include some type of analysis to determine presence/absence of technological 
traits associated with human agency (e.g., percent cortex, striking platform type, angle, number 
of facets, preparation technique, bulb of force, eraillure scars, flake termination type (Andrefsky 
1998; Lubinski et al. 2014; Tune et al. 2018; Wisniewski et al. 2014)). Without providing any 
meaningful data to support their argument, Ardelean et al.’s (2020) interpretation of the 
purported lithic assemblage appears purely subjective.  

Much more supporting documentation of the evidence is necessary if this extraordinary 
claim is to be warranted. The key data that would have helped the analysts test between the 
hypotheses for the origin of these stone objects are not presented. These are: 

1) Standard quantitative and qualitative lithic analyses showing raw material (type, 
Munsell color, quality, etc.) and platform preparation; for debitage: flake type (e.g., decortication, 
bipolar, bifacial thinning, shatter), cortex percent, dorsal scar count, platform characteristics, 
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termination, etc. For tools the attributes would also include: edge angles, secondary retouch type 
and location, damage, and for bifaces, standard bifacial attributes: (e.g., plan, cross-section, 
flaking patterns, dorsal flake scar extent, condition, grinding/polish) and comparisons of these 
attributes between SC-B and SC-C components. Such an analysis would be required to 
demonstrate human agency, elucidate reduction strategies, and allow comparisons of lithic 
behaviors between components.  

2) Data on direct comparisons of edge damage of materials considered artifacts and non-
artifacts from the 200 kg of collected specimens, and (if possible) representative samples of 
uncollected limestone clasts, ideally from debris flows on the slopes near the cave mouth. 

3) Detailed illustrations and microphotographs showing technical attributes (e.g., 
platform preparation, secondary retouch, patterned flake scar removals). High quality 
photographs and paired drawings of prepared platforms and other key attributes should have 
been included. 

4) Usewear analysis to determine if any of the purported artifacts were in fact utilized as 
tools. This may be difficult because limestone is so low on the Mohs scale that edge damage may 
be almost impossible to discern. However, intensively used items should still have developed 
indicators of abrasion, especially rounding, polish, and striations. 

5) Photographs showing artifacts in situ, allowing for direct comparisons of the artifacts 
with the surrounding gravel matrices. 

6) More detail on how artifacts were distinguished from the gravel matrices. How many 
artifacts were recognized in situ? What specific criteria were used in delineating artifacts from 
geofacts at this stage? Comparison of raw material assignment, dimensions and weight on 
artifacts vs. geofacts would be informative. 

7) Frequency of artifacts (and artifact size) by strata to identify trends or differences in 
artifact deposition. In addition, artifact size distributions for comparison to naturally occurring 
particle size distributions by strata. 

8) Refits and spatial analysis to identify patterned lithic-reduction behavior. 

9) While the authors conducted chemical residue analyses of sediments, they did not 
analyze potential residues on the stone pieces. This might be useful to support the idea that these 
tools were made and used by people. 

10) Experiments with flaking the recrystallized limestone, like those conducted by 
Andrefsky (2013) with chert and obsidian, in order to determine which characteristics are most 
distinctive of anthropogenic and natural flake assemblages in this material. The geologic sources 
for this material need to be located to know the level of mechanic force that could be acting on 
falling stones, and a very large experimental sample size would be needed since the 1930 
artifacts were selected from an excavated population of thousands, if not millions of clasts. 

Without these basic data, it is not possible to confidently distinguish artifacts from 
geofacts in the context of this cave. The absence of these standard data prevents the replication 
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of Ardelean et al.’s (2020) results. Furthermore, most of the lithic data that are presented support 
H2 and contradict H1. 

 
 

Lithic petrographic analysis 

Ardelean et al. (2020) state specifically that "No exogenous lithic raw materials or any 
high-quality materials were found; most of the lithics were green or blackish limestone that 
crops out in the site vicinity” and that the limestone’s that comprise their artifacts “do not belong 
to the petrology of the cave, being morphologically different from the rock conforming the walls 
and roof as well as from the dominant grey clastic material" (emphasis added).  They attempt to 
distinguish artifactual from non-artifactual local/onsite stone materials using a thin-section 
analysis (Section 7 of the supplemental information). They collected 15 samples of artifacts and 
non-artifactual stone, prepared thin sections, characterized each rock type, and subjected the 
resulting data to cluster analysis (summarized in Table 3 below). They conclude that the black 
and green weakly recrystallized limestones more common among the artifacts are not derived 
from the cave nor do they match rocks found in strata of angular gravel. The authors need to find 
the source(s) of the green-black recrystallized limestone they claim to be in the cave vicinity to 
evaluate the possibility that many of the purported artifacts are washing or simply tumbling in 
from the outside. More data are also needed on the configuration of the cave’s mouth and how it 
changed through time. 

Ardelean et al. (2020) do not provide information about sampling protocols. How were 
these artifacts and other samples chosen? Was it through visual inspection? What were the 
criteria? A larger, random sample with more systematic collection protocols is required to 
evaluate the interpretations. No attempt was apparently made to sample from materials in the 
cave chimney, outside the cave mouth, or from the cliff face, all distinctly possible sources for 
materials that ultimately tumbled into the cave. No geochemical protocols were used in source 
identification – these analyses, such as portable x-ray fluorescence, could be useful to distinguish 
the possible sources of these materials.  

A hierarchical cluster analysis, such as Ardelean et al. (2020) implemented to support 
their claim the materials were exogenous to the cave, will always result in group formation, 
regardless of how closely the items are actually related. If we do accept this cluster analysis as a 
valid approach, however, we arrive at conclusions from that which they reached. No cluster is 
composed of artifacts alone, and each artifact sampled belongs to a cluster that also includes 
onsite gravels or material from the cave walls (Table 3). This point is key.  The statement by 
Ardelean et al (2020) that artifacts derive from sources different from those in the cave walls and 
roof, or the debris in the cave floor, is not corroborated by the authors’ own analysis. As noted 
under Site Context, gravel layers that reportedly contained purported artifacts likely washed or 
tumbled into the cave or derived from rockfall. The cluster analysis shows that the artifact 
materials cannot be distinguished from naturally broken rock in the onsite environment, 
contradicting H1 and supporting H2. 
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Table 3. Thin Section Analysis Summary, grouped by cluster membership1.  

Sample Description (% = grade of recrystallization) Cluster 

M1 Cave floor (limestone) gravels Not analyzed 
M8 Greenish limestone from slope (Pelspatite-Pelmicrite) (50%) I 
M10 Greenish limestone artifact (Pelspatite-Pelmicrite) (70%) I 
M11 Greenish limestone artifact (Pelspatite-Pelmicrite) (50%) I 
M12 Greenish limestone artifact (Pelspatite-Pelmicrite) (50%) I 
M3 Loose gravels (limestone) (Pelmicrite-Pelspatite) (20%) II 
M7 Dark gray gravel (limestone) (Pelspatite-Pelmicrite) (30%) II 
M5 Loose gravels (limestone) (Pelspatite-Pelmicrite) (90%) III 
M13 Gray artifact (Pelspatite-Pelmicrite) (90%) III 
M14 Rock fragment from roof (limestone) (Pelspatite-Pelmicrite) 

(80%) 
III 

M15 Sample from eastern wall (limestone) (Pelspatite-Pelmicrite) 
(80%) 

III 

M16 Sample from ceiling (limestone) (Pelspatite-Pelmicrite) (90%) III 
M6 Cobble from gravels (limestone) (Pelspatite-Pelmicrite) (95%) IV 
M9 Dark limestone artifact (Pelspatite-Pelmicrite) (90%) IV 
M2 Loose gravels (limestone) (Pelmicrite) (90%) V 
M4 Loose gravels (limestone) (Pelmicrite) (70%) V 

1 Data summarized from (Ardelean et al. 2020) using their terms: Supplementary Information Section 7 and Fig. 
S27. 

To support H1 with respect to raw material selection, we recommend a more 
comprehensive and systematic, unbiased survey of stone materials from a) within the cave, b) 
outside the cave, especially on the cliff face, c) other possible sources of cave deposits, and d) 
the full suite of variation found within the artifact assemblage. Geochemical methods should be 
applied, with statistical methods (e.g., ANOVA) employed to support assignment of materials to 
sources. 
 

Vertical distribution of cultural materials 

If the cave was sporadically or episodically occupied by humans (H1) then clear 
occupation surfaces, or at least zones of higher artifact concentration ought to be visible in the 
vertical distribution of anthropogenic materials, represented (at least) by higher concentrations of 
artifacts. Strata are described as (and can be seen to consist of) clast and matrix supported gravel, 
which tends to alternate in the stratigraphic sequence. The most likely explanation for this is that 
climatic conditions promoted brief periods of rapid rockfall from the cliff face followed by 
relatively prolonged deposition of eolian or fine alluvial/colluvial particles. Thus, the upper, 
matrix-supported substratum represents a longer interval of time and should, assuming the 
continuous use of the cave by people, have experienced a greater buildup of artifacts than the 
clast-supported material beneath. In fact, the authors state that the opposite is true. In their 
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illustration of artifact distributions (ED Fig. 3), the artifacts essentially appear randomly 
distributed through the strata, as expected if they were comprised of roof-fall or talus, 
contradicting H1 and supporting H2. This may be more apparent than real, however, because the 
illustrated distribution is collapsed into one dimension, despite the fact that the stratigraphic 
cross-section indicates distinctly sloping strata. 

Ardelean et al. (2020) contend that periods of human occupation correspond to the 
periods of greatest sedimentation rate. Nonetheless, based on the data presented, the cave floor 
appears to have been stable between the end of the LGM and the Younger Dryas, which they 
argue was the most intensive period of human occupation. Thus it is reasonable to ask “why is 
there not an artifact concentration on that surface?” After all, the authors offer trace-element 
concentrations there as evidence of human occupation (see Section 3.6 below). This is 
problematic when artifacts are found in gravelly, high-energy debris flows, a clear indication that 
the materials are in disturbed contexts. Furthermore, in this high-energy geomorphic setting, at 
the base of a 35-50 m-long >25° hillslope with substantial amounts of angular limestone gravel, 
we should expect to find naturally fractured lithic debris.  

The Chiquihuite excavations have been concentrated deep within the cave, but humans 
are more likely to use the area near the mouth, where natural light is available.  If Ardelean and 
his team are to find intact archaeological features or living surfaces, they are better served to 
excavate around the mouth of the cave, where human activities are more likely to occur and trash 
to be discarded. We realize from the photos that boulders in that location will pose challenges, 
but this may be the only way to encounter features or intact living floors. 
 

Faunal analysis 

 The faunal analysis consists of a single table with a list of taxa and a series of photos, but 
no quantification (e.g., NISP), quantitative data tables, or strata associations were presented 
(Section 5 of the supplemental information). It is difficult to fully evaluate, because no text 
describes faunal analysis methods, collection protocols, quantification, element representation, 
taphonomy, examination for cut-marks and other butchery proxies, burning, or other human 
processing. Apparently, the faunal material described and illustrated in the article came only 
from a test pit and, according to Ardelean (2013) the assemblage came from just one stratum 
(then called Stratum 1009 XIII). It does not represent the entire period of presumed site 
occupancy. 

Taken at face value, the taxa present in the faunal list are carnivores (e.g., canids, 
condors), taxa accumulated by carnivores (e.g., rabbits, passerines), and other cave users (bears, 
bats). This assemblage is inconsistent with human-accumulated fauna, which typically would 
include more high-ranked prey (e.g., large herbivores) and prey less likely to use caves, along 
with evidence of processing. Long-term human occupations, or the many recurrent occupations 
asserted by the authors, should include associated faunal remains. This is particularly true given 
the cave’s location at high elevation and the calcareous, high pH environment of the sediments. 
Organic preservation appears sufficient to allow survival of fragile low-density elements like 
passerine beaks and delicate bat and rodent bones, and collagen was found to be intact in the few 
bone samples analyzed for radiocarbon dating. Thus, if humans accumulated any of the faunal 
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assemblage, we should see evidence of typical human prey animals, which are nearly absent. We 
should also see a bias towards high-utility elements and modifications to bone resulting from 
disarticulation, marrow extraction, and/or cooking. Instead, there are no reported cutmarks, 
patterned breakage, thermal alteration, or other evidence of processing. The authors do identify a 
single element as showing “possible human modification” with no justification given (Ardelean 
et al. 2020: Fig. S7d). The general absence of these features, along with presence of typical cave-
dwelling fauna and carnivoran-derived assemblages, strongly supports H2 over H1.  

To allow others to fully evaluate the faunal assemblage of Chiquihuite Cave, we 
recommend publication of data per taxon including quantification (NISP, MNE, MNI), element 
representation (MAU, %MAU), data on any anthropogenic modification (burning, cutmarks, 
impacts, flaking), with evaluation of taphonomic processes and assessment of accumulators (e.g., 
carnivores, humans), along with provenience data documenting the relationship between faunal 
remains and lithic artifacts. 
 

Chemical residues and plant remains  

Ardelean et al. (2020) conducted an analysis of chemical residues at the interface of strata 
1210 and 1212, which they conclude remained largely stable throughout the LGM. They suggest 
that the presence of sulfur, phosphorus, and zinc, as well as fatty acids, protein, and other organic 
compounds is evidence of human agency, thus supporting the interpretation of the stone 
“artifacts” as anthropogenic. This conclusion is problematic for several reasons. First, this 
contact is described as containing few artifacts relative to strata above and below it, making it an 
odd choice. Second, they conducted no controls outside this stratum in an area without artifacts 
to rule out nonhuman sources for these elements. Last, and particularly troublesome, they did not 
consider the possibility that other animals, such as the bats and carnivores whose presence in the 
cave is indicated by both DNA and faunal material, might account for the observed chemical 
values. Coyotes, and bears for example—both represented in eDNA at the site (Pedersen et al. 
2021)—are omnivores, like humans, and are likely to leave organic compounds and trace 
elements in their scat. The phosphorus, zinc, and sulfur might also derive from the geologic 
sources of the site deposits. These elements certainly seem to have been present everywhere that 
was sampled (Ardelean et al. 2020: Fig. S5). Thus, the fact that these elements are known to 
sometimes co-occur with human activity surfaces does not mean that human agency is the only 
process that can produce them. 

The reported phytolith and pollen were identified from samples taken horizontally, each 
intersecting multiple sloping strata (35-40 deg) (Ardelean et al. 2020: SI Section 6, p. 33). 
Ardelean et al. note that “the phytolith and pollen results for the terminal LGM to YD… seem to 
record the opposite pattern to the DNA data… likely related to the admixture of different strata 
during the microbotanical sampling.” (2020: SI Section 6, p. 35). If (mostly unidentified) 
charcoal and microcharcoal represent anthropogenic fires inside the cave and were not 
introduced by wildfires or washed into the cave, then quantification of percentages of burned vs. 
unburned phytoliths and burned vs. unburned pollen should be provided. Ardelean et al. (2020) 
also fail to show counts, percentages, or percentage frequency of microcharcoal in their phytolith 
and pollen diagrams. How many burned phytoliths, pollen grains, and microcharcoal particles 
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were present in each sample? They should also compare quantified microbotanical data derived 
from inside the cave to temporally similar sediment samples from the front of the cave as well as 
to control samples from offsite. Would any of these have different results? Would a modern 
surface sediment sample from the vicinity look different? 
 Ardelean et al. (2020) also argue that palm phytoliths are evidence of human agency. 
Discoloration of palm phytoliths was inferred to result from burning, but no image of such 
“burned” phytoliths was provided. How many palm phytoliths were identified in total, and how 
many of these were “burned?” According to Fig. S9a, counts of phytoliths per zone generally do 
not exceed 50-100, which seems like an insufficient sample. It shows Arecaceae phytoliths were 
found in only two samples, with nearly all coming from 210-220 cm depth. Fig. S8 shows this 
sample cutting across strata in Units N and M from 1204D to 1207, corresponding with the 
younger SC-B component. The species still grows locally on lower slopes, and the presence of 
discolored phytoliths could be accounted for by convection winds caused by nearby brush fires, a 
scenario supported by the identified charcoal specimens. Thus, we do not accept this as a strong 
indicator of human presence, especially given the strength and breadth of the independent data 
that support natural origin of the lithics (H2). 
 

Hunter-gatherer behavioral expectations  

The behaviors inferred at Chiquihuite Cave stand in sharp contrast to regularly observed 
hunter-gatherer behaviors in similar settings in the late Pleistocene. We discuss here several of 
the most significant differences with respect to H1 and H2 explanations for assemblage 
formation. 
 Late Pleistocene hunter-gatherers in Northeast Asia and the Americas (including those 
who occupied the pre-LGM Yana RHS site; Pitulko et al. 2017) have several elements in 
common – high mobility, sophisticated lithic technology, and regular exploitation of high quality 
raw materials from various sources, obtained, used, and discarded in the course of their seasonal 
and annual movements. Northeast Asia is the most likely (in fact only plausible) source of pre-
LGM migrants, yet there is no evidence of these behaviors at Chiquihuite Cave. A chert biface of 
mid-Holocene age was discovered outside of the cave (Ardelean 2013) but no materials other 
than the recrystallized limestone were documented in the Pleistocene-age deposits. In his survey 
of the Concepcion del Oro Basin where Chiquihuite Cave is located, Ardelean (2013) 
documented Holocene inhabitants’ use of chert, quartz, gray silicified limestone (chert), and 
particularly fine-grained white quartzite and translucent agate (both from a large bedrock source), 
so alternative materials were clearly available to mobile hunter-gatherers within a few kilometers 
of the cave. Paleoindian artifacts in Zacatecas and surrounding states were often made of the 
fine-grained light-gray silicified limestone (chert; Ardelean 2013). In contrast, Ardelean et al. 
describe the material found in the cave as “challenging” (2020: 3), meaning, we assume, it would 
be difficult for a flintknapper to work. It is reasonable to ask why hunter-gatherers would 
exclusively use such poor-quality limestone when other better-quality materials were available 
nearby and were regularly used by later inhabitants. Surely Pleistocene occupants of the valley 
would have discovered these lithic sources during 20,000 years of landscape surveillance of their 
territory. 
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 It strains credulity that hunter-gatherers repeatedly visited a remote, high-elevation cave, 
made tools on the same low-quality limestone with the same crude percussion techniques for 
20,000 years with no change, and never retouched or discarded tools of any nonlocal or high-
quality material. Even at quarries and lithic processing sites where high-quality materials are 
being reduced, nonlocal materials typically occur in small quantities (e.g., Chatters et al. 2020).  

Other questions arise: What might have drawn humans to visit and deposit tools 50 m 
inside a steeply sloping cave 1000 m above the valley floor on a steeply sloping hillside? 
Humans also do not prefer to live in high-energy settings.  
 If H1 is correct, we would expect to see occupation layers and spatial organization, i.e., 
concentrations of artifacts constrained in horizontal and vertical dimensions. Instead, the 
distribution of artifacts (2020: ED Fig. 3) exhibits no breaks in vertical distribution. Another 
expectation for modern humans utilizing caves is hearth-centered activity areas. Charcoal is 
preserved along with delicate bones (and DNA), so if hearths were present, they would have 
been observed. No evidence is presented for any hearths (or thermal alteration of fauna or 
artifacts). The absence of cultural features is expected under H2, but does not support H1.  

The chemical studies were conducted only on the 1210 surface, the one claimed to have 
been stable for a very long time. However, there were relatively few artifacts found on/within it, 
which makes the choice to analyze it and the conclusions the authors draw, specious. If humans 
were occupying the cave during these periods, it follows that there should be more lithics and 
other materials on these stable surfaces, especially as it is difficult to imagine occupation during 
periods of increased colluvial influx. Instead, the artifacts are concentrated in more geologically 
active layers consisting primarily of naturally occurring limestone clasts. Again, this distribution 
is expected under H2, but contradicts H1. 

Since the appearance of fully modern humans, hunter-gatherer lithic technological 
traditions worldwide regularly changed in concert with environmental conditions and available 
prey, as they encountered other cultural traditions, and as transmission errors and innovations 
accumulated via inter-generational learning processes. A technology that remained unchanged 
for 20,000 years and was unaffected by Paleoindian people moving into Mexico and Central 
America 14,000-12,000 years ago (Pearson 2017; Sanchez et al. 2014) is far outside our 
experience. Contrary to numerous archaeological examples worldwide, this Chiquihuite group 
did not alter their technology for 20,000 years while environmental conditions drastically 
changed from pre-LGM, through LGM, deglaciation, and climate oscillations at the end of the 
Pleistocene. It is also implausible that this lithic industry arose without any regional or more 
distant precedents anywhere in Northeast Asia or North America. The unrealistic implication is 
that this industry came from nothing, existed for 20,000 years in northern Mexico, and did not 
influence (nor was it influenced by) any Paleoindian peoples in the region despite two millennia 
of temporal overlap. Thus, in the absence of compelling evidence supporting H1, this makes H2 
more plausible. 
 

Site formation   

Although Ardelean et al. (2020) present a substantial amount of geological data, we find 
the geological description of the site confusing, especially for a high-elevation cave setting in an 
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interior northern Mexico context. There is no master stratigraphic profile showing the strata 
designations and their associated ages. Their ED Fig. 3 shows vertical and horizontal distribution 
of artifacts and dated samples; however, it is not possible to correlate this with the stratigraphy. 
Much of the stratigraphy looks like roof fall or talus, which would be anticipated 50 m inside this 
steeply sloping cave. However, the source of the fine sediment layers that are described as 
aeolian in origin is unclear. Do the ages of these “aeolian” deposits correspond to climatic 
periods that should have been conducive to this sort of deposition, and how exactly were the 
wind-blown sediments transported 50 m into the cave? Ardelean et al. also mention that the 
source of the coarse layers was alluvial and colluvial, but where did these sediments originate? If 
regular flooding occurred, why would humans repeatedly live in a highly active, often-flooded 
cave? In both alluvial and aeolian contexts, why assume that charcoal, especially microcharcoal, 
is associated with occupations and not simply a component of the eolian or colluvial load? There 
are no distinct anthropogenic features such as the hearths that are common in Homo sapiens 
sapiens-occupied cave sites, as well as even some Neanderthal cave occupations (Cabanes et al. 
2010). Some of the layers are interpreted as debris flow, and most artifacts are said to have been 
found in them, so why would any presumptive artifacts be assumed to be in primary context 
unaffected by post-depositional disturbance/movement?  

Like the application of residue analysis, micromorphologic analysis of sediments was 
reported only for the Stratum 1210/1212 contact (LGM surface) (Ardelean et al. 2020: SI 7.1.1, 
pp. 38-39). No profiles were analyzed to distinguish anthropogenic from biogenic, and geogenic 
contents, to address sediment transport, diagenesis, post-depositional processes, or stratigraphic 
integrity. Geoarchaeological analysis of sediments, including micromorphological analysis of 
stratigraphic profiles, is an essential archaeological technique for evaluating site formation 
processes, especially in complicated geomorphic settings such as caves. Applying these 
techniques and addressing basic site formation questions would provide critical data needed to 
adequately describe the cave setting and potential human activity within it. 
 
3. CONCLUSIONS THAT CAN BE REACHED BASED ON THE CURRENT EVIDENCE 

 Given the data presented by Ardelean et al. (2020), we do not agree with their 
interpretations that Chiquihuite Cave represents either a never-before-seen lithic industry or 
evidence of a hitherto unexpected early human occupation of the Americas. Their central 
assumption—that the lithics represent human-modified stone tools—is not supported by the 
evidence which they themselves present. Ardelean et al. do not provide convincing evidence of 
anthropogenic tool production that is not readily explicable by natural processes in this cave 
setting. There was apparently limited consideration given to natural processes that could have 
produced the objects they describe. This is highly problematic given the geomorphic setting of 
Chiquihuite Cave. Cave sediments are composed in large part of angular limestone clasts, 
limestone talus washed down into the cave and fallen from the roof. The proponents’ analysis 
shows that purported artifacts are made from the same limestone gravels that occur naturally 
throughout these sediments. This high-energy setting is ideal for natural breakage and the 
creation of pseudo-artifacts, yet the contribution of this process has been ignored here. The 
alternate hypothesis—that these are the result of natural geologic processes—is the more 
plausible conclusion. 
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We commend Ardelean et al. (2020) their extensive multidisciplinary examination of the 
paleoenvironment of the cave, which represents a significant addition to our knowledge of late 
Pleistocene paleoenvironments in the region. This record is also significant given its location in a 
high elevation upland environment where vegetation would be more sensitive to climatic 
changes during the late Pleistocene. The exploration of environmental DNA was also an 
interesting adjunct, but neither it nor the paleoenvironmental analysis takes a single step toward 
validating the lithic collection as artifacts. If the Chiquihuite Industry is to be accepted as a valid 
addition to the human prehistory of North and Central America, more work is needed to separate 
these lithics from the products of local geological processes and firmly establish their 
anthropogenic origin. We have outlined above some analytical steps that could strengthen the 
case. If invited, we would be pleased to view the artifacts and site first hand and gladly change 
our conclusions if the evidence warranted. 

The extraordinary claim that the site was repeatedly occupied between 33,000 and 12,000 
cal yr BP must also imply that these humans were genetically unrelated to Native Americans, as 
Ardelean et al. (2020) seem to indicate in referring to a previously unknown population. Native 
Americans have a clear genetic history that entails divergence from East Asians and admixing 
with Ancient North Eurasians several thousand miles away ~25,000-20,000 cal yr BP (Moreno-
Mayar et al. 2018), when ancient humans were allegedly already long-ensconced at Chiquihuite 
Cave. There are no technological or stylistic connections between the Chiquihuite Industry and 
any preceding culture known in interior or coastal Northeast Asia, nor are there any 
technological or stylistic similarities with Paleoindian industries, which overlap temporally in the 
region for over 1000 years. Key expected signatures of human occupation are notably absent at 
the site, including systematically patterned indisputable lithic tools, non-local high quality 
toolstone (e.g, chert or the nearby agate), osseous technology (in sites with adequate 
preservation), living floors, cultural features like hearths, food refuse in the form of clearly 
human-transported and modified faunal remains, and change through time or with contact with 
other cultural traditions, given the purported 20,000-year occupation span. The step and lunate 
fractures and general percussion damage we observe on the featured lithic items are 
characteristic of geofacts produced in natural contexts. The context of the site, at the base of a 
cliff with a steep talus slope and a high, friable cave roof is highly conducive to producing such 
geofacts. 

If Ardelean et al.’s (2020) interpretations were correct, they would call into question the 
coherent and converging pattern of human colonization of the Americas derived through decades 
of research across multiple disciplines – archaeology, genetics, geology, and paleoecology. The 
likelihood that all these lines of evidence are wrong is vanishingly small. It seems implausible 
that a population that survived for 20,000 years went extinct after at least a millennium of 
overlap with early Paleoindian populations, yet left no trace in any of the later groups whose 
DNA has been sampled. At present, we conclude that Chiquihuite Cave does not provide 
sufficient evidence for early human presence in the Americas. Further, we argue that until the 
cave is demonstrated beyond a reasonable doubt to reflect human occupation before the LGM, 
modifying the leading models of the peopling of the Americas to accommodate Chiquihuite 
Cave is seriously premature. 
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