Genetic evidence and the peopling of the Americas: reply to Surovell et al. 2026

David J. Meltzer !2, J. Victor Moreno-Mayar 2, Thomaz Pinotti 2, Peter D. Heintzman >4,
Mikkel Winther Pedersen 2, and Eske Willerslev %

! Department of Anthropology, Southern Methodist University, Dallas, TX 75275, USA;
2Centre for GeoGenetics, Globe Institute, University of Copenhagen, Copenhagen,
DENMARK; *Centre for Palacogenetics, Stockholm, SWEDEN; “Department of
Geological Sciences, Stockholm University, Stockholm, SWEDEN; *Department of
Genetics, University of Cambridge, Cambridge, UK

Surovell et al. (/) assert that the Monte Verde II site (Chile) is only ~8200 years old, far
younger than its previously established age of 14,500 years before present (14.5 ka) (2—4).
If correct, this would eliminate this as one of the pre-Clovis age sites in the Americas. We
might have had confidence in their claim: 1) had their investigation taken place at the site;
2) had the 11.5 ka tephra layer they claim was a local chronological marker bed beneath the
14.5 ka MV-II component been shown to occur at the site, or even in the majority of their
cutbank exposures, or been correctly identified; or 3) had they attempted to explain why
none of their cutbank sections had evidence — as occurred in the MV-II component — of
proboscidean bones, tusk and hide, associated artifacts, multiple hearths, wooden
structures, a sand and gravel feature possibly hardened by animal fat and lined with vertical
wooden stubs, an unexpectedly diverse set of plant remains, and so on (2, 3). However,
they did none of those things.

On that problematic foundation Surovell et al. (/) make several questionable claims about
the peopling of the Americas and how we understand that process. For one, they state that
“the age of the MV-II component should not be used as a constraint or check on
colonization models derived from other sources, including the genetics of modern or
ancient populations.” To suggest it has been so used is incorrect. Genetics-based inferences
on the peopling of the Americas derive from an entirely independent empirical foundation,
with its own data, assumptions, consistency tests and explicit caveats.

Importantly, their conclusion that “a Holocene age for Monte Verde leaves open the
possibility of later initial colonization,” fails to consider multiple lines of genetic evidence
— uniparental and genomic — from present-day and ancient individuals that independently
support a pre-Clovis occupation of the Americas. As early as 1993, and quite separately
from Monte Verde, mitochondrial DNA (mtDNA) based estimates placed the initial
peopling between 21 ka and 14 ka years ago (5—7). In fact, the single early study to
reference Monte Verde (8) suggested that genetics could serve to check the archaeology,
not vice versa.

More recent analyses using single locus markers with much larger datasets further refine
this picture. Complete mitochondrial genomes suggest divergence of ancestral Native
Americans from other populations in Asia no later than ~24.9 ka years ago, the formation
of Native American founder lineages 18.4 ka, then a major population expansion starting
no later than ~16 ka (9). Y chromosome DNA indicates divergence ~18.9 ka (95% CI: 16.7
ka — 21.4 ka) and expansion ~15 ka (95% CI: 13.2 — 16.9 ka) (10).



Likewise, genome data indicates all ancient and present-day Native American individuals
sequenced to date trace their genomic ancestry to three deep-splitting lineages. Ancient
Beringians diverged from other Native Americans ~20.9 ka (95% CI: 18.1 ka — 22 ka),
followed by a split between North Native Americans (NNA) and South Native Americans
(SNA) ~15.7 ka (95% CI: 14.6 — 17.5 ka). Importantly, detailed demographic modelling
inferred the former split was followed by continuous gene flow, while the latter was not
(11). These results indicate Ancient Beringians and Native American ancestors were
already isolated from each other when NNA and SNA populations split ~15.7 ka.

The Laurentide and Cordilleran ice sheets were a likely isolating mechanism, which at the
time complicated continued migration between eastern Beringia (Alaska and the Yukon)
and the rest of the Americas (see below) thus supporting a human presence in mid-latitude
North America at least 14.6 ka. In agreement with these inferences, no ancient or present-
day SNA individuals have been identified north of the continental ice sheets in either
eastern Beringia or Siberia. Conversely, individuals from North America and South
America associated with disparate material cultures, e.g., Clovis and Western Stemmed
Point Tradition, or supposed anatomically-distinct groups (‘Paleoamericans’) previously
attributed to separate migrations, are nonetheless part of the same SNA lineage (/12—15).

The location where the ancestors of Native Americans isolated from other Eurasians also
has an important bearing on these inferences, as it constrains the location of the NNA/SNA
split ~15.7 ka (11, 16). Genomic evidence shows that Native Americans originated from an
admixture event between East Asian and Ancient North Eurasian-related groups ~25-20 ka
(11,17, 18). The admixture between both groups most likely occurred in Siberia and
continued after the Last Glacial Maximum (/7, /9—22). However, all known ancient and
present-day individuals from northern East Asia (23, 24), southern and northern Siberia
(1/8-22) and even western Beringia (/7), carry mostly East Asian or Ancient North
Eurasian-related ancestry, or a mixture of both (Ancient Paleosiberians) but in significantly
different proportions than Native Americans. To date, we see no evidence of ancestral
Native Americans in those regions.

Direct genetic evidence also shows a pre-Clovis human presence south of the continental
ice sheets. There is ancient mtDNA evidence of Native American lineages from human
coprolites from Paisley Caves (Oregon) (25), dated to ~14.6 ka (26, 27). Additionally, pre-
Columbian dogs, which presumably would not have come to the Americas without people,
descend from a lineage that split from all other dogs and expanded ~14.6 ka (95% HPD:
13.74 ka — 17.65 ka) (28, 29).

All Native American descendant lineages are found exclusively in the Americas or among
populations with Native American ancestry. This pattern is difficult to reconcile with
scenarios in which the expansion occurred outside the Americas. Further, mtDNA-based
estimates of a ~60-fold effective population size increase between 16 ka to 13 ka (9) is
strong evidence of the expected large-scale demographic expansion that would follow entry
into a previously unoccupied continent, and by several independent molecular clocks that
expansion took place in pre-Clovis times.



Surovell et al. (/) state that the acceptance of a pre-Clovis age for Monte Verde led some to
reject the interior ice-free corridor as a possible route of initial entry into the Americas
south of the Cordilleran and Laurentide ice sheets, as these would not have receded enough
by 14.5 ka to allow travel south from Beringia. At that time only the Pacific coast was
sufficiently deglaciated to allow movement south.

They in turn claim that if Monte Verde II is no more than 8200 years old, then its revised
age supports “an initial interior migration into continental North America.” It is difficult to
imagine why that would be the case. Even if Monte Verde were not occupied until the
Middle Holocene, that can have no bearing on deglaciation that took place 10,000 km to the
north and started as much as 10,000 years earlier. However, direct geological and genetic
evidence from the corridor region can.

Based on cosmogenic !°Be exposure ages the Laurentide and Cordilleran ice sheets began
to separate at both its northern (Yukon/NWT) and southern (Alberta) ends, much like a
winter coat that unzips from the top and bottom. Initial separation started ~17.5 ka, and the
‘unzipping’ was complete by around 14 ka (30-32). Yet, it took time for the recently
deglaciated corridor to become an ecologically-viable passageway with resources necessary
to support hunter-gatherers making the ~1500 km migration through the corridor.

Evidence for when the corridor became viable comes from independent DNA evidence.
During the Last Glacial Maximum bison from north and south of the ice sheets evolved
distinct mtDNA lineages that remained separated until ~13 ka (33). Similarly,
environmental DNA from lake sediment cores in the center of the ‘zipper,’ the last section
to become ice free, shows the arrival of animals (including bison, mammoth, elk) only in
sediments younger than ~12.6 ka (34).

In effect, an interior route would not have been available in early Clovis times. This helps
explain the relative dearth of Clovis fluted point material in the corridor region, and why
the forms that occur appear to be traces of groups who were descendants of population(s)
who’d arrived south of the continental ice sheets in pre-Clovis times and were moving
north up the newly opened corridor (35).

The conclusions drawn by Surovell et al. (/) disregard not only the Monte Verde I1
evidence, but also decades of research in diverse disciplines. Their lack of engagement with
the full range of site data, selective use of the broader literature and overstated conclusions
do not advance scientific discussion nor the field of first Americans studies.
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