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REVIEW ARTICLE

A Framework for the Initial Occupation of the
Americas
David B. Madsen

Texas State University, San Marcos, USA

A substantial amount of archaeological data suggests groups with markedly different lithic technologies and
subsistence adaptations were widespread throughout both American continents by∼13–13.5 ka. While there
are fewer archaeological sites credibly dated to ∼13.5–15.5 ka, they are sufficient to indicate human foragers
occupied at least the Pacific coasts of both continents and probably interior continental locations as well.
Assuming it required at least 500–2000 years for initial populations to expand throughout these regions,
the first colonists must have begun to spread throughout the Americas south of the Laurentide and
Cordilleran ice sheets well before post-glacial global warming at 14.5 ka resulted in the melting of the ice
sheets and a rapid rise in sea levels. The European and Asian gateway regions to the Americas were
occupied by ∼35 ka, and the initial colonization likely post-dates this interval. Genetic data suggest the
first colonists derive from populations that occupied the Altai Mountains area of central Asia sometime
before ∼24 ka, but this hypothesis is based on the modern distribution of haplogroups, and the locations
of their ancestral populations at the time they diverged from parent Eurasian populations is unknown. The
Altai region is equidistant from both the Atlantic and Pacific gateways to the Americas, and the direction
from which the first Americans arrived is a matter of speculation. There are no empirical data supporting
the genetic-based hypothesis that there was a population “standstill” in interior Beringia for thousands of
years. If there was such a standstill, it more likely occurred in coastal refugia or in other areas in northeast
Asia. Scattered data suggest the possibility the Americas were initially occupied sometime prior to ∼17 ka,
but these need to be confirmed before they are widely accepted. Of the three most viable hypotheses for
the peopling of the Americas, a Clovis First – Ice-free Corridor model appears to be dead and buried; an
Atlantic Ice Shelf – Solutrean Origin model is untested, with no empirical data either supporting or
falsifying the model; a Pacific coastal model may be the most viable explanation for the initial peopling of
the Americas, but also has limited empirical support. This model suggests that boat-using foragers, with
an adaptation to the shorelines and estuaries of the Pacific Rim, moved around the margins of the
northern Pacific into North and South America before expanding into interior continental regions. Such a
migration likely occurred during or prior to the last full glacial.

Keywords Colonization of the Americas, Beringia, Last Glacial Maximum, Paleoamerican genetics, Pacific Coast settlement route

1. Introduction
I here attempt an interpretive review of the peopling of
the Americas prior to the appearance of the wide-
spread, diagnostically distinctive, and readily recog-
nized groups that occupied both American
continents by ∼13–13.5 thousand calendar years ago
(ka) (with the exception of specific radiocarbon age
estimates, all dates are presented in calendar years
before present). I do not intend for this to be an
exhaustive review of sites that may or may not date
to this interval, as many such reviews are already
widely available (e.g. Adovasio and Pedler 2004;
Anderson and Gillam 2000; Barton et al. 2004;

Collins 2014a; Collins et al. 2013; Dillehay 2000;
Dixon 2001; Goebel et al. 2008; Gruhn and Bryan
2011; Haynes 2002; Jablonski 2002; Kornfeld and
Politis 2014; Lavallée 2000; Madsen 2004a; Meltzer
2004, 2009, 2013; Miotti et al. 2012; Morrow and
Gnecco 2006; Pearson 2004; Pitblado 2011;
Rothhammer and Dillehay 2009; Waguespack 2007;
Waters and Stafford 2013; to name but a few of
dozens of publications in the last decade or so).
Rather, what I hope to do is to integrate these
reviews, together with newly emerging data, into a
reasonable assessment of when these early peoples
first arrived and spread throughout the Americas.
Obviously, what may seem “reasonable” to one may

seem outrageous to another, and I do not mean my useCorrespondence to: David B. Madsen, Email: dmadsen@austin.rr.com.
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of the term to imply that my own conclusions pre-
sented here make me any more or less reasonable
than the next person. However, after a thorough
review of the peopling of the Americas research and
broad-based discussions of the issue with many of
those involved in this research, I do think the con-
clusions drawn here represent a mainstream consensus
of the current state of knowledge about this fairly con-
tentious issue. That these conclusions may, and prob-
ably will, change, is also a certainty; this is, after all
a matter of intense scientific research. I reject no
interpretation outright; rather, I discuss what we
know in terms of what was likely and is fairly well
established, what was probable but needs further con-
firmation, what was possible but backed by limited
data, and what is unlikely to ever be accepted as a
mainstream interpretation of when people first
arrived in the Western Hemisphere.

2. Paleoamerican traditions 13.5 ka
2.1 Clovis tradition
Without question people occupied virtually all of both
American continents by ∼13.0–13.5 ka (Figure 1). In
southeastern and southwestern North America these
people were characterized by a unique “Clovis” lithic
technology from which they draw their name. They
are best known by a distinctive basally fluted lanceo-
late “point” produced through bifacial reduction and
thinning using overshot flaking techniques (Bradley
et al. 2010) (Figure 2). Perhaps just as diagnostic,
however, was the use of a core-and-blade technology
by which most of their utilitarian lithic tools were pro-
duced (Collins 1999; Collins and Lohse 2004; Sain
2011). Large blades were produced on a variety of
cores, including conical and flat-backed (wedge-
shaped) cores used to produce elongate blades, and
discoidal cores used for flake production. Blades
from these cores were reduced into a variety of tool
types or were often used without further modification.
This core-and-blade technology may be derived from
Eurasian mid-to-late Upper Paleolithic lithic tra-
ditions, but where the point of origin is within the
vast Eurasian landmass remains a subject of debate.
Equally clear, however, is that the diagnostic Clovis
“point” was an American invention.
Because many of the sites where Clovis lithics were

first identified were kill and/or butchering sites associ-
ated with Pleistocene megafauna such as mammoths,
Clovis people were initially thought to be “big
game” hunters relying on the hunting of these large
mammals for a dominant portion of their diet. Such
sites include the original Blackwater Draw Clovis site
in New Mexico, first excavated in the 1930s (Haynes
and Warnica 2012), sites in the North American
southwest such as Murray Springs (Haynes and
Huckell 2007), Lehner (Haury et al. 1959), and El

Fin del Mundo (Sanchez et al. 2014), and several
sites in the west-central Great Plains such as Jake
Bluff (Bement and Carter 2010) and Colby (Frison
and Todd 1986). However, such megafaunal kill sites
are actually relatively rare among the totality of
Clovis sites, and as residential base camps such as
the Gault site in central Texas have been found and
excavated (Collins 2002), it appears that at least
some Clovis peoples had a much more broad-based
subsistence system, relying on a variety of small
game, and, likely, plants for a substantial portion of
their diet. This has led some to claim Clovis people
had an essentially “archaic” subsistence focus (e.g.
Cannon and Meltzer 2004; Collins 2007; Speth 2013;
cf. Waguespack and Surovell 2003). It remains appar-
ent, however, that extremely large animals such as
mammoths and gomphotheres were targeted by
Clovis peoples and that they used their distinctive
fluted points to hunt and kill them. In this respect
they differ from many of their contemporary popu-
lations in the Americas.

Sites exhibiting Clovis lithic technology are mostly
densely distributed in the southeastern quadrant of
North America (Anderson et al. 2010; 2015; cf.
Prasciunas 2011), but are thinly scattered on the
margins of this central region, with sites found in
western North America, and possibly as far north as
Alaska (e.g. Bever 2012; Goebel et al. 2013, although
the points in question may not be “Clovis” at all).
There appears to be a chronological aspect to this dis-
tribution, with the earliest sites found in a limited area
in northern Mexico, and the southwestern USA, later
sites (and later Clovis variants) found in the eastern
woodlands, central Great Plains, and Central
America (Pearson 2004), and the latest sites occurring
on the fringes of this region in northeastern and north-
western North America and Central America (e.g.
Beck and Jones 2010; Bradley et al. 2010, figure 8.1;
Collins 2014a; Goebel et al. 2013). Whether the late
Clovis-like fluted points in these localities represent
an actual movement of people as opposed to trade
or a diffusion of lithic technology remains an open
research question.

The chronology of the Clovis lithic tradition was for
many years thought to span a period of∼13.4–12.8 ka
(e.g. Haynes 2005), but Waters and Stafford (2007)
employed a program of dating bone from a variety
of Clovis sites to re-evaluate this perceived time span
and concluded the Clovis period was actually rather
short, lasting only a couple of hundred years between
∼13.0 and 12.8 ka. There was widespread disagree-
ment with this conclusion (e.g. Haynes et al. 2007)
because several Clovis sites thought to be older than
this interval and dating to ∼13.4 ka, such as the
Aubrey (Ferring 2001) and Wilson-Leonard (Collins
1998) sites in Texas, were not redated using the bone
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dating protocol. A great deal of the angst about the
shorter Clovis time frame is that it provides so little
time for the spread of foraging populations across
such a large swath of North America, and implies,
rather, that the rapid dispersal of the technology in
only about two to three hundred years was a product
of diffusion across existing and widespread pre-
Clovis populations (Bradley and Collins 2013). That
the same could be said for a period of only 600–700
years is seldom mentioned. The debate about a
“long” vs. a “short” Clovis interval remains unre-
solved, although a single date of∼13.4 ka from a gom-
phothere Clovis kill site in northern Mexico (Sanchez
et al. 2014) and dating of the possibly Clovis-related

Anzick burial to ∼12.7 ka (Rasmussen et al. 2014)
lend some support to the “long” period reconstruc-
tion. The El Fin del Mundo gomphothere and the
other possibly early Clovis sites are all located in the
southern Great Plains, the southwestern USA, and
northern Mexico, suggesting that “…Clovis had its
origins well south of the gateways into the continent”
(Sanchez et al. 2014, 1), and was developed by in situ
foraging populations. Similarly, Anderson (2013)
suggests the earliest Clovis populations in southwes-
tern and southeastern North America may be
derived from foragers that spread along the Pacific
Coast before moving inland across northern Baja
and points east.

Figure 1 Outlinemap of North and South America showing the location of roughly contemporaneous diagnostic lithic traditions
between ∼13–13.5 ka: (1) Western Stemmed Tradition; (2) Clovis Tradition; (3) Fishtail Tradition; sites characteristic of the Edge-
trimmed Tradition are too diffuse to show here.
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2.2 The Western Paleoarchaic
In western North America, populations characterized
by an entirely different lithic technology were contem-
poraneous with at least the latter portion, if not all, of
the Clovis occupational period (Figure 1). This lithic
tradition has been known by a variety of names, but
now is most commonly referred to as the “Western
Stemmed Tradition” (WST) (Bryan 1980). As the
name suggests, the most diagnostic artifact of this tra-
dition is a basally edge-ground stemmed “point”
usually produced by the bifacial reduction of large
flakes derived most often from obsidian and fine-
grained volcanic toolstone (Beck and Jones 1997).
These come in a variety of forms, such as “Haskett,”
“Cougar Mountain,” “Silver Lake,” and many
others, with intermediate forms being quite common
(Figure 2). WST production techniques generally
lack overshot thinning common in the production of
Clovis bifaces, and WST points also lack the charac-
teristic basal fluting of Clovis (Beck and Jones 2007,
2010). WST peoples are, in addition, characterized
by the production and use of a unique crescent-
shaped biface form. These crescents are often edge-
ground in the middle and are thought to have been
hafted perpendicular to the shaft of a projectile, with
the points of the crescent oriented towards the tip.
Their use is unknown, but there is speculation they
were used to hunt marsh birds (Beck and Jones
2009; Jones and Beck 1999).

Little is known about the subsistence orientation of
these WST peoples since most of their sites are surface
finds, and relatively few sites have been found in buried
contexts. However, a very large majority of these sites
are located around the margins of now dry pluvial
lakes in the Great Basin, in riverine situations in the
Columbia River drainages, and along the Pacific
coastal margins of western North America (Madsen
et al. 2015), suggesting an adaptation to marsh and
wetlands settings. There is little evidence for the
hunting of Pleistocene megafauna, and the limited
subsistence data available point to a broad-based sub-
sistence focus on small game, fish, and plant foods
(Grayson 2011). This orientation has led to the adop-
tion of the term “Paleoarchaic” to distinguish these
people from their cousins on the eastern side of the
Rocky Mountains (e.g. Graf and Schmitt 2007).

If one uses the distribution of WST “points” and
crescents to define the distribution of the western
North American Paleoarchaic, then the foraging
peoples grouped under that umbrella term ranged
from the heights of the eastern Rocky Mountains on
the east (Kornfeld and Frison 2000) to the Baja
California Peninsula and the islands off coastal
California on the south and west (Reeder et al. 2011
and references therein), to coastal British Columbia
on the northwest (Fedje et al. 2011). That area
centers on the Great Basin, but the distribution
extends well beyond its margins into environmental

Figure 2 Diagnostic projectile point styles from roughly contemporaneous diagnostic lithic traditions between ∼13 and 13.5 ka:
(A) Clovis; (B) Western Stemmed; (C) Fishtail (modified from Collins 2014a).
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settings very different from those found in the Great
Basin during the Pleistocene/Holocene transition.
Some sites on the Channel Islands contain a unique
form of stemmed points, but also a number of the diag-
nostic crescents (e.g. Erlandson et al. 2011). Stemmed
point forms have been recovered from well-controlled
contexts in the extreme northwestern Great Basin
region of eastern Oregon (e.g. Jenkins 2007; Jenkins
et al. 2008, 2013), and along many Columbia Plateau
rivers (e.g. Beck and Jones 2010; Davis and Schweger
2004; Davis et al. 2014). Crescent biface forms are
common along coastal California (e.g. Jertberg 1986),
and they have been recovered in stratified contexts at
caves in the same area. Stemmed points have been
recovered from buried sites at least as far north as
southeastern Alaska (Dixon 2007).
The chronology of these Paleoarchaic peoples

remains a matter of debate (e.g. Beck and Jones
2012b; Fiedel and Morrow 2012), although as more
WST sites are being found in stratified contexts it is
becoming increasingly evident the Paleoarchaic era
may have substantially overlapped, was contempora-
neous with, or was even older than the Clovis period.
Because of the implications for the initial colonization
of the Americas, however, how one interprets age esti-
mates associated with WST tool forms may be depen-
dent in some respects on one’s view of the entering
America debate. Beck and Jones (2010, 2012a) and
Goebel and Keene (2014), using largely the same data
set, draw radically different conclusions. The former
conclude that the Paleoarchaic of western North
America was contemporaneous with the Clovis era as
defined by Waters and Stafford (2007), while the latter
contend that all the purported Clovis-age Paleoarchaic
sites have “problematic contexts and/oraberrant dates.”
These radically different views are based on the

evaluation of a very limited number of sites where
WST diagnostics were recovered in firm stratigraphic
contexts in association with Clovis-age radiocarbon
dates. The question is just how firm that association
is, and, while I agree with most of Goebel’s and
Keene’s (2014) radiocarbon “cleansing” results, I
think at least three and possibly four of the associations
they deem to be problematic are likely valid. Two of the
sites they reject are Smith Creek Cave (Bryan 1979) and
Bonneville Estates Rockshelter (Graf 2007), both
located in the eastern Great Basin of western North
America. In an earlier iteration of the Goebel and
Keene (2014) study, Goebel et al. (2007) conducted a
stringent evaluation of radiocarbon dates from the
two sites and concluded that charcoal age estimates
from hearths dating to shortly before 11,000 14C year
BP in the early depositional units at the sites were
“reliable.” Yet, Goebel and Keene (2014) reject these
ages as being applicable to a Paleoarchaic chronology,
apparently because stemmed points were not directly

associated with these early hearths and there is there-
fore a possibility that hearths were related to Clovis-
using peoples. However, since only stemmed points
were found in the stratigraphic levels from which the
hearths derive, since there is no evidence of Clovis tech-
nology in these same levels, and since the dates them-
selves are considered to be valid and derived from
such demonstrably cultural features as hearths, simple
parsimony suggests the age estimates must be con-
sidered to reliably date the early end of the
Paleoarchaic occupations at the two sites.
Goebel and Keene (2014) also suggest the ages for

stemmed points derived from work at Paisley Caves
are “less than secure,” because they think the points
may have been in secondary context, but it is not
clear what this means. Here again, whether or not
the association between artifacts and dates is con-
sidered to be valid appears to be more a matter of
opinion than of a testable context. To me and many
others (e.g. Meltzer 2013), the association appears to
be as good as or better than the association between
points and dates at many Clovis sites, and at Paisley
Caves stemmed points were recovered in good associ-
ation with acceptable radiocarbon dates (Jenkins
et al. 2013). One stem base is bracketed by dates of
∼11,070 and ∼11,340 14C year BP stratigraphically
above and below the basal section, while another
stem fragment is bracketed by dates of ∼10,855 and
11,070 14C year BP. Yet a third stemmed point frag-
ment is bracketed by dates of ∼10,050 and 10,965
14C year BP on a human coprolite 35 cm above the
fragment and by dates of ∼12,140 and 12,260 14C
year BP on another human coprolite 15 cm below
the point. Based on sedimentation rates between
these bracketing dates Jenkins et al. (2013) estimate
its age to be between ∼11,135 and 11,600 14C year BP.
Goebel and Keene (2014) also consider and reject

dates of 13.3 ka on stemmed points found in a cache at
the Cooper’s Ferry site along the Salmon River in
western Idaho (Davis and Schweger 2004). They did so
because they think later dates of ∼8.1 and ∼9.6 ka that
Davis and Schweger attribute to bioturbation could, in
fact, have been reliably associated with the stemmed
points. However, since their review, Davis et al. (2014)
have obtained a largenumberof age estimates fromover-
lying strata that clearly indicate the 8.1–9.6 ka dated
samples were intrusive and that the ages of ∼13.3 ka
are likely to be valid. This age estimate is supported by
the similarity of the stemmed points in the pit cache to
stemmedpoints fromthenearbyPilcherCreek site recov-
ered in and on a Glacier Peak tephra that dates to
∼13.5 ka (Brauner 1985; Davis et al. in press; Kuehn
et al. 2009). Should this prove to be the case, which
seems likely, then WST and Clovis technologies will
have roughly the same time frames, suggesting either
that they evolved in place from an even earlier
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technology or were derived from two different areas of
the world (e.g. Beck and Jones 2012a; Davis et al. 2012).

2.3 South American traditions
Attempting to summarize the human occupation of
South America at ∼13.0–13.5 ka is a daunting task,
because of the marked diversity of South American
landscapes, the multiplicity of contemporaneous lithic
technologies and subsistence adaptations on the
southern continent, and a dearth of dated “diagnostic”
artifact forms.Generally speaking, therewere two lithic
traditions along the western and northern coasts of
South America dating to at least ∼13.0–13.5 ka that
Dillehay (2013) identifies as the “Bifacial Tradition,”
characterized by bifacially reduced “Fish Tail” and
“El Jobo” points, and the “Edge-trimmed Tradition,”
characterized by unifacial core-and-flake tools (see
also Bryan and Gruhn 2003). At least the former tra-
dition extended down to the southern cone of South
America (e.g. Collins 2014a; Flegenheimer et al.
2013; Steele and Politis 2009). There are suggestions
that a lithic tradition similar to the Edge-trimmed
Tradition occurred in eastern South America by this
time, but either the age estimates themselves or the cor-
relation between dates and artifacts is questionable.
Certainly by shortly after ∼13.0 ka this eastern region
was broadly occupied (Bueno et al. 2013).
Morphologically, Fishtail “points” resemble a cross

between Clovis and WST forms, with rounded
shoulders and long stems that are often fluted. Like
WST stemmed points, they are bifacially reduced,
often from large flakes. Like Clovis points, some
show evidence of an overshot manufacturing process
used to thin the biface. The industry also includes a
variety of less diagnostic knives, scrapers, choppers,
and bolas. There are also a numberof sites contempora-
neous with the earliest Fishtail sites that lack any diag-
nostic artifacts at all. Whether or not the unifacially
worked scrapers and flakes in these sites are derived
from an earlier Edge-trimmed Tradition or simply
lack the diagnostic points that would relate them to
other Fishtail sites remains an open question. In the tro-
pical lowlands of eastern South America, however,
where these diagnostic point styles are not known to
occur, any relationship to contemporaneous or preced-
ing lithic traditions characterized by large biface pro-
duction is at best unknownor,more likely, non-existent.
There is an assumption, due to the similarities

between Clovis and Fishtail points, that the people
who made these points were involved in the hunting
of Pleistocene megafauna. Yet, there are no data, of
which I am aware, that unequivocally support such an
assumption. There are sites in the southern cone of
South America which appear to be related to the
hunting of such megafauna, specifically giant ground
sloths and horses, but the human/fossil associations

in themare limited to cutmarks and bone breakage pat-
terns (Steele and Politis 2009; cf. Prates et al. 2013), and
none of them are related to the use of Fishtail points
(Borrero 2009; Flegenheimer et al. 2013; Prates et al.
2013). Rather, by ∼13 ka the subsistence focus across
much of South America was rather broad-based,
albeit variable, depending on which coastal, montane,
or tropical lowland environment people of this period
occupied (Dillehay 2009; Flegenheimer et al. 2013).

In the Fishtail, Paiján, and Central Andean traditions,
bifacial tools were in widespread production across most
of western and southern coastal South America between
∼13–12 ka (Aceituno et al. 2013; Collins 2014a; Cooke
et al. 2013; Dillehay 2009, 2013; Flegenheimer et al.
2013; Gutiérrez and Martínez 2008; Prates et al. 2013).
However, the large majority of these sites post-date the
Clovis period, suggesting to some that all the South
American lithic traditions characterized by the pro-
duction of bifacial “points” were ultimately derived
from the Clovis technology of North America. On the
other hand, the earliest Fishtail sites, dating to
∼13.1–12.6 ka, have been found in southern South
America, leading to speculation that the form was first
developed there and spread north (Dillehay 2009; Steele
and Politis 2009). However, Prates et al. (2013) list only
three sites in all of South America where Fishtail points
are associated with dates of ∼13 ka: Fells Cave (Chile)
– 11,000± 170 14C year BP, Cueva del Medio (Chile) –
10,930± 230 14C year BP, and Cerro la China II
(Argentina) – 11,150± 135 14C year BP.

That said, there are a number of other sites lacking
distinctive point forms that also suggest people were
widespread throughout much of South America by
∼13 ka. At Cerro Tres Tetas, in southern Argentina,
hearth charcoal dates to 10,886± 48 and 11,087± 45
14C year BP (both are an average of two dates) (Steele
and Politis 2009). At Quebrada Santa Julia, on the
Chilean coast, there are two radiocarbon dates on
hearth charcoal of 11,090± 80 and 10,920± 80 14C
year BP, and an age estimate of 11,060± 80 14C year
BP on a wooden instrument (Jackson et al. 2007). In
Peru, a whole series of coastal and highland sites have
reliable wood and charcoal dates of 13.2–13.0 ka in
good association with cultural material remains
(Rademaker et al. 2013). In eastern South America,
in the tropical lowlands of Brazil, three conventional
dates on hearth charcoal associated with Itaparica
Tradition lithics at the site of Lapa do Boquete
average 11,172 14C year BP, and there is another con-
ventional date on hearth charcoal of 11,000± 300 14C
year BP from the nearby site of Lapa doDragão associ-
ated with similar lithic materials (Bueno et al. 2013). In
the lower Amazon basin, an array of bifacially and uni-
facially retouched artifacts in the lower levels of Pedra
Pintada are associated with conventional age estimates
on seeds of 11,145± 135, 11,110± 310, 10,905± 295
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and 10,875± 295 14C year BP (Bueno et al. 2013).
Lourdeau (2015) has recently summarized the chronol-
ogyof this “Itaparica tradition,” based primarily on the
production of unifacial tool types, and suggests this
technological tradition was in place by ∼13.0 ka, with
a number of other less well-defined and less distinctive
tool assemblages in the region dated to ∼13–14 ka.
In summary, there are numerous sites suggesting the

human occupation of South America was widespread
shortly before ∼13 ka, with the cultural associations
at these sites suggesting a variety of technological
lithic traditions and subsistence practices were
already in place. At a minimum, the time span of
this array of dated sites overlaps at least the last half
of the Clovis “long” chronological interval, and vir-
tually the entire “short” interval.

2.4 Framework implications
Simply put, I think it reasonable to conclude that by
∼13–13.5 ka people were widely, albeit thinly, spread
across both American continents, were fully adapted
to a variety of markedly different environmental
settings, had adopted varying subsistence systems
used to extract resources from those habitats, and
employed a broad array of technologically distinct
tool kits within those subsistence systems. We can
thus consider this period to represent the younger
limit of a framework for the initial occupation of the
Americas. It is important to note, however, that
these sites were occupied by ∼13–13.5 ka, and that
begs the question of just how long did it take for
these geographically widespread, technologically dis-
tinct, and behaviorally variable complexes to have
formed? As I discuss below, any number of models
have been proposed to estimate the time it would
take for human foraging populations to spread
across the Americas. Without going into detail at
this point, I think most reasonable and knowledgeable
archaeologists would conclude that would take
500–1,000 years, at the very minimum, and likely
much longer, for an initial small, foraging group (or
groups) to spread across the Americas and develop
such an array of technologically distinct tool kits and
subsistence adaptations. I therefore think it reasonable
to use ∼14 ka as the baseline for a peopling of the
Americas framework if one were to use only well-
defined and widely accepted early cultural traditions.

3. Climatic constraints
The boundary between Marine Isotope Stage (MIS) 3,
the last interstadial, and MIS 2, the last full glacial, is
generally pegged at ∼29 ka (Lisiecki and Raymo
2005), although the transition between the two climatic
periods is not as sharp as this boundary implies, and
older reconstructions place the boundary at ∼24 ka.
While MIS 2 was generally colder than MIS 3,

continental climate records suggest the latter part of
MIS 3 was increasingly cool and that there were
several short periods of dramatic warming during the
early part of MIS 2. For northeast Asia, the most com-
plete and most sensitive climate records are taken from
speleothems in a number of Chinese caves (e.g.
Dykoski et al. 2005; Wang et al. 2001). Taking ∼35 ka
as a starting point in these records, shortly after anatomi-
cally modern humans (AMH) are thought to have
settled much of northeastern Asia average annual temp-
eratures gradually decreased until ∼24 ka when a dra-
matic drop in temperatures marks the real beginning of
the last ice age. Temperatures remained much cooler
than at present until ∼20–18 ka when temperatures
again began to drop sharply and stayed at their MIS 2
low point between ∼18 and 15 ka. This temperature
curve differs somewhat from an oxygen isotope record
derived from Greenland ice cores, reflecting, perhaps, a
difference between continental and marine influenced
records. Both of these temperature curves also differ dra-
matically from estimates of sea level changes that are
thought to correspond to the amount of water tied up
in continental ice sheets and mountain glaciers. Using
a wide array of radiometric dates, Clark et al. (2009)
place the lowest relative sea levels, a period correspond-
ing to the last glacial maximum (LGM), in a period
between ∼26.5 and 19 ka (Figure 3A). Between ∼19
and 15 ka sea levels began to rise slowly, marking the
gradual onset of deglaciation, with temperatures rising
rapidly between∼15 and 14 ka (Figure 3B). This degla-
ciation accelerated sharply after ∼15 ka, and sea levels
correspondingly rose dramatically ∼20 m between
∼14.6 and 14.3 ka (Deschamps et al. 2012). These
colder, and in northeast Asia, dryer, conditions led to
the replacement of northern Siberian and western
Beringian steppe environments by arctic tundra during
the LGM, although there may have been a mosaic of
steppe/tundra habitats in select locations (Brigham-
Grette et al. 2004). There is some evidence that shrub
steppe conditions were more prevalent in central and
eastern Beringiawhere woody plantsmay have provided
fuel for human foragers (Hoffecker et al. 2014).
Continental and Cordilleran glaciation in North

America follows this general trend, although with
some variations related to local conditions and shifts
in the jet stream. The Laurentide ice sheet reached
its maximum extent between ∼25 and 17 ka (Dyke
et al. 2002), while Cordilleran glaciation was at its
maximum between ∼18 and 17 ka (Clague and
James 2002). An ice-free corridor between the two
ice sheets was probably closed off by ∼20 ka
(Jackson and Duk-Rodkin 1996), but dating is
limited. When the ice-free corridor was again open fol-
lowing the LGM remains an open question, particu-
larly if one distinguishes between when the glacial
seal was broken and when the corridor actually
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became passable to humans (Ives et al. 2013). Much of
the rapid post-LGM sea level rise appears to be the
result of a meltwater pulse related to the collapse of
the Laurentide ice sheet. Modeling of sea levels and
Laurentide ice thickness places that collapse about
∼14 ka (Gregoire et al. 2012), but it may have been
as early as ∼14.6–14.3 ka (Deschamps et al. 2012) or
as late as 10.5 ka (Gowan et al. 2013). However, it is
important to note that these models are based on
glacial melt and do not directly date the time when
the Laurentide ice sheet was substantially reduced
enough to separate from the Cordilleran ice sheet.
Optically stimulated luminescence (OSL) dating of
sand dunes near the southern terminus of the ice-free
corridor suggests it may have opened as early as

∼15 ka, although the dune locations are not within
the corridor itself and basal dates on the dunes range
from ∼20–18 ka (Munyikwa et al. 2011), well prior
to the initial melting of the ice sheets.

Based on directly dated materials, Dyke (2004; see
also Tarasov et al. 2012) suggests that a narrow corri-
dor between the Laurentide and Cordilleran ice sheets
opened between ∼14.5 and 14 ka, a time period con-
sistent with most sea level-based models. However,
the corridor between the walls of ice was extremely
narrow and filled along much of its length by progla-
cial lakes (Figure 4), and it may not have become pas-
sable by human foot traffic until after ∼13.5 ka. Even
then, there remains the question of when the glaciated
terrain in the corridor became biologically productive

Figure 3 Climatic data for the full glacial and Pleistocene/Holocene transition periods: (A) Estimated sea level changes during
the ∼50–10 ka period (from Clark et al. 2009); (B) The δ18O signals from Dongge Cave (black) and Hulu Cave (red) speleothems
from ∼10–16 ka that are useful as an indicator of a rapid increase in temperature ∼15–14 ka (modified from Dykoski et al. 2005).

Figure 4 Paleogeographic map of glaciated North America at ∼18 ka (A) and ∼14 ka (B) (from Dyke 2004). Blue areas denote
proglacial lakes. Red dots are radiocarbon-dated localities. Note that access to the coast from interior Beringia is blocked by ice
during the latter part of the last full glacial, and that the narrow ice-free corridor at ∼14 ka is blocked by extensive proglacial lakes
between the ice sheets.
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enough to support human populations. Mandryk
et al. (2001) suggest that did not occur until after
∼12 ka, a model consistent with a separation of
Beringian and southern bison herds until after
∼12.5 ka (MacDonald and Cook 2009; Shapiro
et al. 2004; Wilson et al. 2008). Glaciation along the
western slope of the Cordilleran ice sheet was some-
what discontinuous, with glacial lobes reaching the
sea intermittently along the coasts of what is now
Alaska and western Canada and only coalescing at
higher elevations (Clague et al. 2004; Kaufman and
Manley 2004). However, this 200–300-km-wide
glacial cap was quite extensive and blocked access
between interior eastern Beringia and coastal Alaska
until sometime after ∼15 ka. Some glacial ice
streams began to expand ∼28 ka, but many did not
reach their maximum extent until ∼17 ka during the
LGM (Clague et al. 2004). A number of these ice
streams began to retreat almost immediately (e.g.
Misarti et al. 2012), and by shortly before ∼15 ka
most of northwestern coastal North America was suit-
able for human occupation (Clague et al. 2004). Even
during the LGM the intermittent nature of glacial
streams calving into the sea left numerous refugia
where a variety of both plants and animals survived
the ice age conditions and were available for human
exploitation (e.g. Clague et al. 2004; Shafer et al.
2010).

3.1 Framework implication
By ∼24 ka, and certainly by ∼20 ka, much of north-
eastern Siberia was covered by tundra conditions and
may have become unsuitable for human occupation,
although areas further east in Beringia may have
supported refugia where small human groups may
possibly have survived. By ∼20 ka, an interior
continental route into the Americas had been closed
off by coalescence of the Laurentide and Cordilleran
ice sheets. This corridor may have opened by
∼14 ka, although some data and models suggest that
this opening may have been much later. Whether or
not this narrow corridor was habitable for human
foragers is also debatable since proglacial lakes
covered much of the narrow opening until after
∼13.5 ka, and southern bison herds did not penetrate
the corridor until well after that. For purposes of this
framework, I employ an age of ∼14 ka as the
maximum age for the availability of an ice-free corri-
dor, with the caveat that it may have been a thousand
years or more after that before human foragers could
use the route. A coastal route from interior Beringia
was probably only closed to human foot traffic for a
few thousand years between ∼18–15 ka, and the pres-
ence of numerous refugia along the coast of northwes-
tern North America would have supported leapfrog
movements by boat in a relatively simple manner.

Climate change during the period ∼15–14 ka is
critical in establishing a framework for the initial peo-
pling of the Americas. Temperatures warmed rapidly
(Figure 3B), continental ice sheets began to melt
quickly in response, and resulting meltwater pulses
caused sea levels to rise dramatically, flooding vast
stretches of previously habitable coastal zones.
Essentially, the date of ∼14.5 ka is important in iden-
tifying whether the colonization of the Americas
occurred during or even before the last full glacial
period or after the transition to much warmer post-
glacial conditions. While the latter part of the full
glacial period, ∼18–14.5 ka, was warming from the
deep freeze of the LGM, it remained significantly
cooler than after that period, and colonizing foragers
would have been faced with strikingly different con-
ditions before and after ∼14.5 ka.

4. Where did they come from?
If people were widespread in the Americas by at least
∼14 ka, where did they come from and how did they
get here? Astonishingly, after more than a century of
relatively intensive research, we really have no firm
answers to those questions. There are lots of assump-
tions, speculations, and hypotheses that address these
questions, some more outlandish than others, but
very little in the way of hard empirical data that
provide definitive answers.

4.1 The genetic framework
In the last several decades, a flood of research on the
genetic relationships of Native American populations
has emerged, fostered by the advent of methods for
the rapid sequencing of the human genome
(Rabinow 1996). I do not review that research here,
because a number of such recent reviews are readily
available (Achilli et al. 2013; Kemp and Schurr
2010; O’Rourke and Raff 2010; Pickrell and Reich
2014; Raff et al. 2011; Reich et al. 2012; Southerton
2013) and because the field is developing so rapidly
that interpretations based on any but the most recent
research are likely to be outdated, often wrong, and
less than useful for developing a framework for the
peopling of the Americas. However, widely held con-
clusions derived from this extensive genetic literature
require some comment.
As of this writing (fall of 2014), five major maternal

mitochondrial haplogroups (A, B, C, D, and X),
together with two paternal Y chromosome hap-
logroups (C and Q) and a host of subgroups, have
been identified in the native populations of North
and South America (O’Rourke and Raff 2010; Reich
et al. 2012; Southerton 2013). By comparing these
genetic signatures, as well as genome-wide differences
(e.g. Raghavan et al. 2014; Rasmussen et al. 2014)
with those of other ethnic groups from around the
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world, geneticists have been able to pinpoint a region
around the Altai Mountains, in south-central Siberia
spanning the border area of Russia, China and
Mongolia, as the most likely point of origin for the
people who initially settled the Americas (Figure 5)
(Derenko et al. 2001; Dulik et al. 2012; Kemp and
Schurr 2010; Lell et al. 2002; Schurr et al. 1999;
Starikovskaya et al. 2005; Torroni et al. 1993;
Volodko et al. 2008).
A major caveat comes with that reconstruction

because the identification of this region of origin is
based on the present distribution of modern ethnic
groups, and on underlying assumptions that these
groups have not moved around much in the last
30,000 years or so, and that there are no other, more
closely related groups who have diverged substantially
in the intervening time due to genetic drift or natural
selection. However, it appears that Eurasian popu-
lations which may have been ancestral to American
haplogroups moved in many different directions over
the course of the late Pleistocene and Holocene.
Many remained in place, some groups moved into
eastern Siberia and the lower Amur River/Sea of
Okhotsk prior to the LGM, others moved into north-
ern Siberia after the LGM, and still others made their

way into northeastern Europe sometime after the
Pleistocene/Holocene transition (e.g. Derenko et al.
2001; Dulik et al. 2012; Lazaridis et al. 2014; Lell
et al. 2002; Raghavan et al. 2014). How these groups
diverged, fused, and moved around in this enormous
geographical area prior to reaching a specific
jumping-off point from which a daughter population
moved from the Old World to the Americas remains
unknown. As Pickrell and Reich (2014, 380) note,
the notion that the present day hunter-gatherer and
pastoralist populations of Siberia can be treated as sur-
rogates for the populations that first crossed the Bering
land bridge before ∼15 ka has recently proven to be
wrong. Recent genetic data from the Mal’ta burial
dating to ∼24 ka from a location near Lake Baikal
in southwestern Siberia (Figure 5) indicate the individ-
ual is derived from an “Ancient North Eurasian”
(ANE) population ancestral to both Native
Americans and to western Eurasians, but which had
already diverged from East Asian groups (Raghavan
et al. 2014). The genetic makeup of a human bone
from Ust’-Ishim in far western Siberia (Figure 5),
and dating to ∼45 ka, suggests he belonged to a popu-
lation that diverged from the ancestors of present-day
West Eurasian and East Eurasian populations before,

Figure 5 The Altai Mountains region thought to be the area from which modern Native American populations originated (circle),
approximate distances from that region to the Atlantic coast of Norway and the Pacific coast of western Beringia (lines), the
location of the Mal’ta and Ust’-Ishim burials dating to ∼24 and 45 ka, respectively, and the location of the Yana site on the Arctic
coast of western Beringia dating to >30 ka.
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or while, they diverged from one another (Fu et al.
2014). The DNA of these two individuals, while
limited, suggests that ancestral Native American popu-
lations diverged from older populations sometime
between ∼45 and ∼24 ka. The geographical distri-
bution of this ancestral ANE population remains
unknown, but the location of these two burials, the
DNA of modern groups, such as the Mansi people
in northwestern Siberia (Derbeneva et al. 2002;
Starikovskaya et al. 2005), and evidence that ANE
populations contributed material to modern
Europeans (Lazaridis et al. 2014) suggests it was
widespread.
The presence of the X2a mtDNA haplogroup in

Native American groups found in North America
has suggested to some that a jumping-off point for
the initial peopling of the Americas may have been
in northern Europe, as the X2 haplogroup is also
found in a small percentage of modern Europeans
(Brown et al. 1998; Oppenheimer et al. 2015; Smith
et al. 1999) and is found widely throughout eastern
Eurasia as well as areas to the south (Derenko et al.
2001). The X2 haplogroup apparently diverged
relatively early during the expansion of anatomically
modern humans from the Near East, and apparently
formed part of the ancient Eurasian population that
gave rise to the earliest Americans. However, the
X2a lineage is found in no modern Eurasian popu-
lations (Fernandes et al. 2012; Reidla et al. 2003),
and any definitive conclusions seem unwarranted at
present because (1) the various X2 subgroups appear
to have diverged well before the LGM, (2) the
X2–225 haplogroup from which X2a derived is
actually rather widespread among western Eurasian
populations, and (3) as noted, the Mal’ta burial
suggests the split from East Asian populations had
taken place in the region of the Altai Mountains well
before the LGM. In other words, the North
American X2a haplogroup could be derived from
just about anywhere on the vast Eurasian landmass,
but most likely derives from west Eurasian popu-
lations. As Pickrell and Reich (2014, 1) indicate,
most reviews of prehistoric North American popu-
lation genetics operate under a model that views the
present-day inhabitants of any region as being
largely descended from the first inhabitants of that
region. Yet, they continue, “It is now clear that such
models are inaccurate for many populations. The
present-day inhabitants of many regions of the world
do not descend in simple ways from the populations
that lived in the same locations in the distant past.
Instead, human populations have periodically experi-
enced major demographic upheavals, such that much
of the geographic information about the first human
migrations has been overwritten by subsequent popu-
lation admixture or replacement.” In short, until and

unless we have genetic data from a large number of
burials dating to the earliest phase of human
occupation collected from throughout the Americas,
any firm conclusions about where these earliest
peoples came from are speculative.

4.2 Of Beringian populations and genetic
clocks
The assumption that the initial peopling of the
Americas involved the spread of land-based foragers
across the Bering land bridge is now so deeply
embedded in both American archaeological research
and studies of human genetics that to suggest other-
wise not only seems unreasonable, but outrageous,
outlandish, even slightly deranged. Yet, as far as I
can determine, viable empirical evidence for such an
assumption is minimal, to say the least. One has
only to glance through recent papers published in
some of the world’s leading scientific journals
(meaning they passed a rigorous review and vetting
process during which neither the peer reviewers nor
the editors felt the need to question the embedded
speculations) to see how unquestioned this assumption
has become:

The Americas, the last continents to be entered
by modern humans, were colonized during the
late Pleistocene via a land bridge across what is
now the Bering strait (O’Rourke and Raff 2010,
202).

Although there is agreement in that the Bering
Strait was the entry point for the initial coloniza-
tion of the American continent, there is consider-
able uncertainty regarding the timing and
pattern of human migration from Asia to
America (Ray et al. 2010, 337).

The settlement of the Americas occurred at least
15,000 years ago through Beringia, a land bridge
between Asia and America that existed during
the ice ages (Reich et al. 2012, 370).

In conclusion, most mtDNAvariation (along the
double-continent) stems from the first wave from
Beringia (Achilli et al. 2013, 14308).

These five hgs [haplogroups] are shared with East
Asian populations and support an entry route to
the Americas via the Bering landmass (Coutinho
et al. 2014, 1).

This 13- to 12-ka Paleoamerican skeleton thus
suggests that Paleoamericans represent an early
population expansion out of Beringia (Chatters
et al. 2014, 754).

Sometime between 26,000 and 18,000 years
ago, these people expanded into eastern
Beringia and evolved genetic characteristics
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unique to Native American populations (Raff
and Bolnick 2014, 162).

But if there were pre-colonization “Beringians,” where
can evidence of their existence be found? Nowhere at
present, and if there ever was such a population we
may never know the answer since much of Beringia
is now under water. As Meltzer (2013, 3) notes
“although we assume the first Americans came from
northeast Asia, finding their traces has been a chal-
lenge,” but, as he goes on, “our inability to spot ances-
tral Americans in the Beringia region hardly disproves
that they came from Asia.”Of course, by that logic our
inability to spot ancestral first Americans in Iceland
hardly disproves that they came from Europe. While
I would agree that the initial American populations
may well have come from Asia via Beringia, I should
also point out that this assumption has just about as
much empirical support as does an assumption they
came from Europe via an Atlantic route. While the
distribution of modern Eurasian populations that
share genetic affinities with Native Americans is
closer to a western American entry point than it is to
an eastern American entry point (but note that the
straight-line distances from the central Altai
Mountains region to the Atlantic coast of Norway
and the Pacific coast of western Beringia is virtually
the same [Figure 5]), it also seems that Clovis lithic
technologies share greater affinities with the
European Upper Paleolithic than with their East
Asian contemporaries (Bradley and Stanford 2004;
Lohse et al. 2014; Stanford and Bradley 2012; cf.
Eren et al. 2014; Morrow 2014). Any conclusions
that can be drawn at present rely on how much
weight one is willing to give to either of these
factors, a weighting that seems highly subjective. It is
also possible that there may have been multiple entry
points into the Americas. While the weight of genetic
data suggests a western North American route, the
genetic relationship of Native Americas to early west
Eurasian populations makes it difficult to rule out a
pre-glacial entry point in eastern North America.
Embedded within the concept of people occupying

Beringia during and prior to the LGM is the notion
that there was a Beringian standstill that occurred
during the expansion of northeast Asian populations
into the Americas. This idea, promulgated most
recently by Tamm et al. (2007; see also Bonatto and
Salzano 1997) and based on genetic mutations in
North American populations that occurred after a
split from their Eurasian forebears, is essentially that
the ancestors of the first Americans diverged and
became genetically isolated from northeast Asian
populations several thousands of years prior to their
entry into and spread throughout the Americas.
Tamm et al. (2007) hypothesized that this population

bottleneck most likely occurred in Beringia prior to a
rapid post-LGM American dispersion. It follows,
however, that if there is no evidence for a Beringian
population, there is also no evidence for a Beringian
population standstill. A population standstill at some
time and some place may be supported by genetic
data, but where that standstill occurred is purely a
matter of supposition. It could have as easily occurred
in Kamchatka, the Kuril Islands, Sakhalin Island, an
Alaskan coastal refugium, or some completely
unknown place in Eurasia.

In fact, a standstill in Beringia seems less than likely
to have occurred. Both archaeological (e.g.
Brantingham et al. 2004; Goebel 2004b; Goebel
et al. 2008; Graf 2013) and genetic data (e.g.
Derenko et al. 2001; Volodko et al. 2008) suggest
that the foraging populations that occupied northern
Siberia prior to the LGM withdrew from the region
as it became colder and dryer with development of
full glacial conditions, and that the western gateway
to Beringia was unoccupied for almost all of the last
glacial period. As a result, it seems speculative to con-
clude that a small human population did manage to
survive in central or eastern Beringia for thousands
of years during the height of the LGM, while people
in similar environments to the west were forced to
retreat to points south. Yet, there is some support for
just that speculation based on paleoenvironmental
data suggesting that shrub tundra habitats may have
provided the basis for human occupation during the
LGM (e.g. Hoffecker et al. 2014). On the other
hand, faunal data from the same area lead Meirav
et al. (2014) to conclude that “the Bering isthmus
was not traversable” during much of the LGM,
“[…] placing limits on the age and mode of human
settlement in the Americas,” and a human impact on
Beringian bison herds is only discernible well after
the end of the last glacial period (Drummond et al.
2005).

A major component of the Tamm et al. (2007)
hypothesis consists of estimates of when that standstill
and subsequent population spread occurred. They esti-
mate that the split from East Asian populations
occurred sometime before ∼25 ka, but that a rapid
“pioneering” dispersal of foragers across the
Americas did not occur until shortly after ∼15 ka.
These estimates are based on genetic “clocks” that,
in turn, are based on estimates of mutation rates in
the human genome, together with estimates of the
average length of time between generations. Until the
last decade or so, experimental evidence for what
this mutation rate may be was largely absent, and esti-
mates were based on those from other animal popu-
lations and relatively crude dating of the human
fossil record. Based on these estimates, which vary
greatly, and using mitrochrondrial, Y chromosome,
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and nuclear genetic material, mutational differences
between clades and subclades have been used to
provide a broad array of chronologies for the peopling
of the Americas. These estimates range from more
than 30,000 years to less than 10,000 years, and every-
thing in between. Fagundes et al. (2008), for example,
using a different estimated mutation rate than do
Tamm et al. (2007), agree there was a Beringian bottle-
neck but suggest a rapid spread southward occurred
between ∼18–15 ka rather than shortly after ∼15 ka.
Ray et al. (2010), on the other hand, estimate the
initial colonization occurred as late as ∼13 ka and
involved a population of only about 100 people.
The major problem with the application of these

chronological divergence estimates to archaeological
issues is that the mutation rate estimate on which
they are based varies significantly from one published
estimate to the next (Rieux et al. 2014; Soares et al.
2009) and may be in substantial error. Tamm et al.
(2007), for example, employ a substitution rate of
3.5 × 10−8 per year per position in their estimates of
divergence times, but recent whole genome studies
of human de novo mutation rates between multiple
generations of the same families suggest actual
mutation rates are on the order of 1.2 to 2.3 × 10−8

per year per position, much slower rates that result in
divergence time estimates that are much longer than
previous estimates (Kong et al. 2012; Scally and
Durbin 2012; Sun et al. 2012; Thomas and Hahn
2014). Moreover, these rates vary considerably
between genders and from one family group to
another, so application of the same mutation rate to
both Y chromosome and mtDNA chronological esti-
mates is likely to produce erroneous results. On the
other hand, the 25-year intergenerational time span
commonly employed in estimating haplogroup diver-
gence times may also be in error. Measurement of his-
torical populations indicates average intergenerational
time spans are on the order of 25–30 years and that
those for males are longer, on average, than are
those for females (e.g. Fenner 2005). However, these
generational time spans are for historic agricultural-
ists, and the generational time span for prehistoric for-
agers may well have been lower. Hemmer (2007), for
example, estimates the intergenerational time span
for archaic humans was only 18–19 years. In other
words, application of a shorter generational length to
a slower substitution rate may produce roughly the
same divergence time estimate as an application
using a longer generational length and a higher substi-
tution rate. Yet, it appears that mutation rates rise con-
siderably as one ages (Scally and Durbin 2012), so
application of a shorter generational length of less
than 20 years would also require application of the
slowest of the measured mutation rates. As Hipsley
and Müller (2014) note, the development of molecular

clocks remains in flux and is largely dependent on
obtaining directly dated chronologies from the fossil
record. Geneticists must set their clocks using archae-
ological data, not the reverse (Rieux et al. 2014). For
example, the measured mutation rate(s) for the
∼45 ka Ust’-Ishim burial (Fu et al. 2014) is much
slower than that used hypothetically by Tamm et al.
(2007), and the application of that rate to chronologi-
cal estimates for the dispersion of the initial foraging
population throughout the Americas would make
those estimates many thousands of years older than
originally thought.

4.3 Framework implications
As this review suggests, what genetic research can tell
us about framing a picture of the initial colonization
of the Americas is surprisingly limited. It appears
that modern Native Americans are most closely
related to modern populations found in the region of
the Altai Mountains, a region that is roughly
midway between the western end of Beringia and the
Atlantic coast of northern Europe. Sometime prior
to ∼24 ka, a population ancestral to the First
Americans had diverged from East Asian populations,
and a single burial that was part of that ancestral
population has been recovered from a site within the
Baikal region. However, the geographic location of
that ancestral population(s) beyond that single point
remains unknown. There is no evidence supporting
the notion of a Beringian population that remained
isolated during the LGM and subsequently spread
rapidly through the Americas as conditions warmed.
There is genetic evidence for a population bottleneck,
but where, why, and how that bottleneck occurred is
entirely speculative. What genetic and archaeological
evidence there is suggests foraging populations in
northern Siberia abandoned at least western Beringia
and withdrew to the south during the LGM.

5. How did they get here and how fast did they
spread?
There are three scenarios that I consider to be reason-
able hypotheses for the initial peopling of the
Americas (I discount, and do not discuss, colonization
from Africa and Southeast Asia via blue water seafar-
ing across the Pacific and Atlantic): (1) a traditional
explanation that holds that Pleistocene big-game
hunters entered and spread rapidly through North
America, and eventually South America, via the
Bering land bridge and an ice-free corridor between
the Cordilleran and continental ice sheets sometime
after the LGM; (2) a “Solutrean” hypothesis, that con-
tends Upper Paleolithic European foragers, adapted to
the collection of coastal resources, spread along the
now submerged Atlantic shelf of northwestern
Europe, developed an adaptation to the winter
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hunting of maritime and deep-water marine mammals
along North Atlantic ice margins, and eventually
reached and settled North America sometime during
the LGM; and (3) a Pacific coastal hypothesis that
suggests that Pleistocene foragers, adapted to the use
of boats and the collection of marine and estuary/
coastal marsh resources, moved around the margins
of the northern Pacific, entering the Pacific coast of
North America sometime during the LGM and
spreading rapidly south along coastal Central and
South America and inland to occupy and adapt to
continental environments. There are few empirical
data supporting any of these scenarios, and the accep-
tance of one over the others is based almost entirely on
their relative plausibility and the assumptions one is
willing to accept.

5.1 The ice-free corridor model
For many decades the only widely accepted model for
the initial peopling of the Americas was that Siberian
foragers, adapted to the hunting of mammoths and
other megamammals, entered North America some-
time after ∼14 ka through a narrow corridor in the
rapidly retreating ice sheets, developed a unique
fluted biface used to hunt those megamammals, and
within a few hundred years spread throughout
central and southeastern North America exterminat-
ing many of the Pleistocene megafauna as they did
so (Haynes 1964; Martin 1973). This model, some-
times also known as the “Clovis First”model, requires
little elaboration here since its pros and cons have been
so widely discussed. Suffice it to say, there are a
number of empirical data sets that are critical in sup-
porting this model: (1) data suggesting there were fora-
ging populations with a Clovis-like technology in place
at the northwestern opening of the ice-free corridor
waiting to race through it on their way south; (2)
data indicating the corridor was open at least several
centuries to millennia prior to dates for the oldest
Clovis sites in North America; (3) data indicating
there is an older-to-younger, north-to-south trend in
the distribution of Clovis sites; and (4) data indicating
that Clovis hunters were indeed responsible for the
extermination of many species of Pleistocene mega-
fauna. A fifth criterion, obviously, is that any evidence
for a human presence in the Americas prior to Clovis
must necessarily be specious.
As I reviewed above, there is no evidence that there

was a foraging population in Beringia prior to the
opening of the ice-free corridor, so data set #1 cup-
board is empty. Data set #2 is more equivocal since
the dating for the opening of the ice-free corridor
remains unsettled. Direct dating of deposits in the cor-
ridor suggests that opening may have occurred
anytime between ∼14.5–10.5 ka, while modeling of
sea level rise and glacial melting suggests the ice-free

corridor may have opened by ∼14 ka. If we accept
∼14 ka as the best current estimate, then it is possible
that Clovis hunters could have reached northern
Mexico by ∼13.5 ka, assuming the “corridor pos-
sessed functional ecosystems likely to have been attrac-
tive to human populations a few centuries prior to the
dawn of the Clovis era (Ives et al. 2013, 152). Data set
#3 is also equivocal since it depends on whether one
accepts either the “long” or “short” Clovis chronol-
ogy. If the former, then all the sites older than
∼13 ka are located along what is now the
US/Mexico border region in southwestern North
America (Figure 1). If the latter, then there is a
slight north-to-south trend in the age of dated Clovis
sites (Hamilton and Buchanan 2007). As for data set
#4, the debate about whether Clovis hunters were
responsible for the extinction of Pleistocene
American megafauna, these large mammal species
died out because of climate change, or their elimin-
ation was due to a combination of these factors, is a
controversial topic in itself (e.g. Faith 2011; Grund
et al. 2012; Prescott et al. 2012) and is tangential to
the discussion here. It is only relevant in that the
hypothesized rapid spread of Clovis hunters is based
largely on an underlying assumption that a large-
mammal hunting orientation was readily transferable
among radically different environmental settings (e.g.
Kelly and Todd 1988) and that it was the hunting of
these large mammals that allowed these hunters to
spread rapidly through North America. If all these
extinct species died out within a few hundred years
of one another, then, the thinking goes, their demise
must be related to the rapid spread of human
predators, and, it follows, the close timing of those
extinctions provides confirmation of the speedy disper-
sal of the earliest Paleoamericans through at least the
northern American continent. Even if this were not
all a bit circular, only about half of the 37 extinct
genera of Pleistocene mammals are known to have
become extinct after ∼14 ka, and three of these actu-
ally survived the Clovis period (Grayson and Meltzer
2002, 2015; see also Haynes 2009), suggesting that a
rapid megafauna extinction process and a rapid
spread of Clovis hunters do not go hand in hand.
Finally, and most importantly, is the question of
whether or not there is solid evidence of human occu-
pation in the Americas prior to the advent of Clovis. I
review that evidence below.

5.2 The Atlantic ice shelf model
This model, also called the “Solutrean Hypothesis”
(Stanford and Bradley 2012), is dependent on fewer
empirical data sets because it is largely an untested
hypothesis for which appropriate testable strategies
have not been developed. As I noted, it is based
largely on the technological similarities between
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Solutrean and Clovis lithic production techniques
(Bradley et al. 2010), and whether or not those simi-
larities are a product of convergent development or
direct descent is not an entirely testable proposition.
Several aspects of the model are testable, however,
and several of these have been examined, albeit not
rigorously. One empirical data set involves the degree
to which the hypothesized Solutrean progenitors of
Clovis peoples had developed subsistence strategies
compatible with the hunting of sea mammals along
the margins of North Atlantic ice shelves. A second
testable prediction of the model is that ice shelves sup-
porting seals and other mammals that could be readily
hunted, and which would have provided campsites for
Solutrean boatmen, were found in a corridor across the
North Atlantic from Europe to North America during
a period from ∼25 to 18 ka.
Stanford and Bradley (2012) contend that the pres-

ence of marine mollusk shells, anadromous fish, and
the bones of a seal flipper in the Solutrean deposits
of La Riera Cave, near the northern coast of Spain,
suggest at least a partial subsistence adaptation to
coastal resources. They posit further, that the only
reason firmer evidence of this coastal adaptation has
not been found is because the full glacial coastline of
western Europe is now deep under the waters of the
Atlantic. Straus et al. (2005; see also O’Brien et al.
2014), however, contend that what is known about
Solutrean subsistence adaptations points to a broad-
based use of upland resources. This argument seems,
to me, to be unresolvable simply because of the shift
in shoreline locations between the LGM and the
present.
The second area for which some evidence exists is

the derivative hypothesis that ice shelves, suitable for
seal hunting and campsites, were found relatively con-
tinuously around the North Atlantic during the LGM.
Stanford and Bradley (2012; 2014) make a case that
such ice shelves existed, at least seasonally and
perhaps episodically, during the LGM. Westley and
Dix (2008), on the other hand, using Atlantic drill
core records, contend that for much of the last full-
glacial period North Atlantic sea surface temperatures
(SSTs) were actually relatively warm and that ice shelf
formation was limited. They suggest that cold SSTs
occurred only during Heinrich events near the begin-
ning and end of the full glacial, and suggest further
that “the actual duration for which the coasts of
eastern North America and NW Europe were con-
nected was probably very small—of the order of 1–3
months per year” (Westley and Dix 2008, 89). Unlike
some (e.g. O’Brien et al. 2014), this review of
Atlantic drill core records does not seem to me to dis-
prove the basic Solutrean hypothesis, it simply limits
the time and seasons during which an ice coast
hunting of seals and other aquatic mammals may

have occurred. Perhaps of more importance is that
the location of the drill core records is rather spotty,
and the determination of ice shelf limits is correspond-
ingly hypothetical. Similarly, atmospheric circulation
models place the Atlantic ice margin locations
during the LGM anywhere from the Iberian
Peninsula (Löfverstrom et al. 2014) to north of the
British Isles (Pausata et al. 2011; see Vettoretti and
Peltier (2013) for a graphic representation of this ice
margin movement during the LGM). Regardless, no
matter where the ice margin was located, whether or
not an ice-shelf hunting pattern did occur, remains
unknown.
In short, virtually no empirical data have been

obtained that address the Atlantic ice-shelf model.
Discussion of whether or not there are reliable ages
of 17–20 ka for archaeological sites in eastern North
America (O’Brien et al. 2014; Stanford and Bradley
2012) is something of a red herring since even if they
prove to be valid their mere existence does not directly
address the Solutrean hypothesis, it merely extends the
hypothesis farther back in time. As far as I can tell, the
only basis for thinking the hypothesis has some val-
idity is the technological argument that the chain of
steps required to produce the morphologically
similar thinned bifaces is so complex that the people
making those bifaces in Europe and the Americas
must necessarily have learned those steps either from
common ancestors or from one another. However,
this is simply an argument and does not preclude the
possibility that the chain of steps was independently
invented. Even in lithic reduction sequences, if one
starts at point A and wishes to get to point B, there
are only a certain number of ways to get between the
two, and the possibility that a sequence may be dupli-
cated is not so limited as to preclude an explanation of
independent invention. While one explanation may be
more plausible than another, whether or not the simi-
larity between Solutrean and Clovis lithic technologies
is a product of derivation or convergence is unknown
and probably untestable. Of course, that does not
mean the hypothesis is wrong, and the well-worn
scientific cliché that the absence of evidence does not
mean the evidence of absence is applicable here. So
what empirical data would help? I can think of some.
For example, it would be nice if a few Solutrean
bodies turned up whose genome matched those of
the earliest American burials, or even of modern
Native American groups (although, as an aside, it is
interesting that a modern population with one of the
highest percentages of the X2 clade, higher even than
Native American populations, is found in the
Orkney Islands off the coast of Scotland (Reidla
et al. 2003)). Perhaps even more definitively, it would
be significant if some of the toolstone used in the pro-
duction of Clovis and Paleoamerican lithic tools could
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be traced to sources in Spain and France, or if carved
walrus tusks were recovered from the early sites on the
Delmarva Peninusula. Until such evidence is in place,
there is little point wasting time arguing about the
hypothesis. Like a great deal of the whole colonization
of the Americas issue, much ink has been wasted and
many trees have died in continuing to argue about
hypothetical issues that require testing, not more hot
air.

5.3 The Pacific coast model
A colonization hypothesis that is in many ways similar
to the Atlantic ice shelf model was proposed many
years ago by Fladmark (1979) and has recently been
most strongly championed by James Dixon (1993,
1999), Ruth Gruhn (1994), and John Erlandson
(2002; Erlandson et al. 2007; Erlandson and Braje
2011; but see Davis 2011). In its earliest form the
model holds, simply stated, that human foragers may
have moved around the northern circumference of
the Pacific, boating from island to island and/or
from one refugium to another, before spreading
down the Pacific coast from Beringia (Fladmark
1979). This was proposed primarily as a hypothesis,
with little data marshalled in support. A chronology
for this model was also not well clarified, although
Fladmark inferred this occurred during the latter
part of the last glacial interval, prior to the opening
of the interior ice-free corridor. The model has actu-
ally changed little since it was first introduced, with
the greatest modifications being a clarification of the
chronology (e.g. Gruhn 1994), an elucidation of the
subsistence focus of this coastal adaptation (Davis
2011; Erlandson et al. 2007), and the linking of an
initial Pacific coastal migration to the use of
stemmed points (Erlandson and Braje 2011). The
model was roundly ignored when it was first presented,
due to the widespread acceptance of the ice-free corri-
dor model, and it was only after the general acceptance
of occupational ages of ∼14.5 ka for the Chilean site
of Monte Verde (Dillehay 1989, 1997; see below),
and an interior route thus seemed untenable, that the
model received much air time on archaeological
radios.
The model has many of the same problems as does

the Atlantic ice shelf model simply because post-
glacial sea level rise has inundated many of the
islands and coastal zones where these hypothetical
early Pacific voyagers may have lived. There are,
however, ancillary data that provide some support
for the hypothesis. It is clear, for example, that
Upper Paleolithic foragers in the northwestern
Pacific were using boats to voyage between islands in
the Japanese archipelago by at least 30 ka (Ikawa-
Smith 2004), but how far up the coastal chain
through the Kuril Islands, the coast of the

Kamchatka Peninsula, and the Aleutian Islands that
coastal adaptation extended is not known. Some
modern Siberian populations with the same hap-
logroup types as American populations are found
along the lower Amur River near the Sea of Okhotst
in an area well south of the northern regions aban-
doned during the LGM (Volodko et al. 2008),
suggesting groups in that area may have provided the
populations that initially settled the Americas.
Again, however, that speculation is based only on
the distribution of modern peoples and there is as yet
no evidence of these clades in the area during or
prior to the LGM. There is evidence that glacial
blockages along the Alaskan and Canadian coasts
were relatively short lived (Clague et al. 2004;
Misarti et al. 2012), and that even during that short
period there were refugia along the northeastern
Pacific coast where coastal foragers could have lived
(e.g. Shafer et al. 2010). Here again, whether they
did so is unknown. There is evidence for the use of
coastal resources at a number of sites dating to
∼13–11 ka along the Pacific coasts of both North
and South America that suggests a coastal adaptation
was in place prior to this time (e.g. Des Lauriers 2006;
Erlandson et al. 2008; Fedje et al. 2004; Keefer et al.
1998, Lavallée et al. 2011; Llagostera 1992;
Sandweiss et al. 1998; Stothert 1985), but evidence
for that earlier adaptation is limited to the sites of
Monte Verde, where the use of kelp and other
coastal resources is documented by ∼14.2 ka
(Dillehay et al. 2008), and Huaca Prieta, dated slightly
later to ∼14.2–13.3 ka (Dillehay et al. 2012). One
variant of the Pacific coast model is the hypothesis
that a coastal migration is related to the spread of
people who used stemmed points, and that the simi-
larity of Upper Paleolithic stemmed points in Japan
to those found later along the west coast of North
America is indicative of a descendent relationship
between the two areas (Erlandson et al. 2011; see
also Davis et al. 2012). Unfortunately, this hypothesis
suffers from the same problem of convergence vs.
descent that plagues the Solutrean/Clovis hypothesis.
The model does gain some support from the distri-
bution of closely related modern native populations
living along the coasts of North and South America
that suggest an early single entry and distribution
(Fagundes et al. 2008; Reich et al. 2012). The DNA
of an early burial at On Your Knees Cave dating to
∼10.3 ka suggests it is linked to these coastal popu-
lations (Kemp et al. 2007). It is important to note,
however, that other genetic research suggests double
and even triple entry points through a Pacific coastal
route, an ice-free corridor, or perhaps even an Arctic
coastal route (e.g. Lell et al. 2002; O’Rourke and
Raff 2010; Perego et al. 2009; Schurr and Sherry
2004).

Madsen A Framework for the Initial Occupation of the Americas

PaleoAmerica 2015 VOL. 1 NO. 3232

D
ow

nl
oa

de
d 

by
 [

L
uc

as
 B

ue
no

] 
at

 0
4:

47
 1

0 
M

ar
ch

 2
01

6 



5.4 Framework implications
In summary, none of the three basic models for the
initial peopling of the Americas can be entirely dis-
counted. There are few data, other than similarities
in lithic technologies, supporting the Atlantic ice
coast model, but then there are no data that contradict
it either. There are simply no data, leaving the model
as an interesting but highly speculative hypothesis.
Similarly, while there are some ancillary data support-
ing the notion of an early spread of foraging popu-
lations along the west coast of the Americas, little
direct evidence has been found that provides definitive
support. On the other hand, there is no contradictory
evidence that the Pacific coast model is wrong. The
ice-free corridor/Clovis First model is more readily
testable since it does not involve areas now covered
by a rise in post-glacial sea level. The model can be
faulted by (1) evidence that the ice-free corridor was
not open sufficiently early to allow for the dispersal
of Clovis peoples, (2) evidence for the presence of con-
temporary groups in both North and South America
using different lithic technologies, (3) evidence that
the earliest Clovis sites lie well south of the ice-free cor-
ridor, and (4) evidence there were people in the
Americas well before the appearance of Clovis tools
and technology. Whether or not it is reasonable to
accept any of these four lines of evidence is the crux
of the argument I review here.

6. Migration models and the spread of
anatomically modern humans
Both archaeological and genetic evidence place AMH
in the Altai Mountains area by ∼40 ka (Bar-Yosef
2013; Derevianko 2009; Krause et al. 2007). While
not directly associated with AMH fossil remains, a
core-and-blade lithic tradition associated with the
advent of the Early Upper Paleolithic (EUP) in north-
east Asia is thought to be associated with their disper-
sal into the region (see reviews in Brantingham et al.
2001; Gladyshev et al. 2010; Goebel 2004a; Ikawa-
Smith 2004; and date compilations in Dolukhanov
et al. 2002; Keates et al. 2012; Morgan et al. 2014;
Vasil’ev et al. 2002). EUP sites dating to ∼30–35 ka
are widespread in the region and extend into the
Russian Far East, the Japanese archipelago, and
northern Siberia. Although rarer, initial EUP sites
dating to ∼40–45 ka are found in the region of
Mongolia, southern Siberia, and northern China, but
are as yet absent from far northeastern Siberia and
the Pacific rim, and an age of ∼40 ka is often
suggested as the time when AMH approached this
northeastern margin of the Eurasian land mass (e.g.
Dolukhanov et al. 2002; Morgan et al. 2014).
However, Ikawa-Smith (2004) places the appearance
of the EUP at ∼35 ka in what are now the Japanese
Islands (but at the time was a peninsula), and the

earliest well-dated site at the far western margin of
Beringia is the Yana site near the Arctic Ocean
mouth of the Lena River dating to ∼32 ka
(Nikolskiy and Pitulko 2013; Pitulko et al. 2004).
Until and unless earlier sites are found at this
western gateway to the Americas, I think it reasonable
to place a limiting age of ∼35 ka for the entry of
human foragers into the Americas via this route.
If land-based foragers with a hunting adaptation

were at the gates of Beringia shortly after ∼35 ka,
and if foragers with a coastal adaptation occupied
the northwestern rim of the Pacific by about the
same time period, then just how long would it have
taken those groups to expand into and across the
American continents? Any number of mathematical
models have been developed to explore this question,
although most of them have been applied to a post-
glacial expansion of populations within the
Americas, rather than from outside the gates of the
Western Hemisphere. I have reviewed these models
elsewhere (Madsen 2004b), and there is no need to
rehash that discussion here. I should note, however,
that the rates can vary widely depending on the vari-
ables one chooses to employ (e.g. the size of the
initial founding population, reproductive rate, popu-
lation density, etc.). Most of the models I reviewed at
the time suggest that a small population entering
North America from the mouth of an ice-free corridor
or from either coast would have spread throughout
North America within about a thousand years and
throughout South America within two thousand
years. Subsequent estimates, including ones based on
molecular clocks, produce similar rates of population
expansion (e.g. Bettinger and Young 2004; Bodner
et al. 2012; Hazelwood and Steele 2004).
My personal opinion is that these models seriously

overestimate the rate(s) at which human populations
would have spread within the Americas, because they
all assume that foraging adaptations can be readily
transferred from one dramatically different habitat to
another without substantially altering the rate at
which human populations will expand. While I think
that assumption is unlikely, I am, for the moment,
willing to take these estimates at face value. But if
they are valid, they must surely be valid outside of,
as well as within, the Americas, and, if one were to
apply these rates to the populations at the western
gates of Beringia well before ∼30 ka, then all of the
Americas would have been occupied by ∼27–28 ka.
That leaves most of these modelers faced with a
logical conundrum: either the estimated migration
rates are relatively accurate and people spread
throughout the Americas well prior to the LGM, or
they are inaccurate and seriously overestimate the
rate at which human populations expanded through-
out the Americas.
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6.1 Framework implications
For my purpose here, there are two important points
in establishing a framework for understanding the
initial peopling of the Americas. First, AMH foragers
with both land-based and coastal adaptations were at
the northern and southern margins of western Beringia
and the European coast by∼30–35 ka, and I think this
time period represents a reasonable baseline for when
people may have first colonized the Americas. Second,
I am willing to accept estimates of about one thousand
years for the dispersal of human populations through-
out North America and of about two thousand years
for the dispersal throughout both American conti-
nents. While I think these rates may be way too fast,
they do provide a conservative timeframe for when
people may have first entered the Americas.

7. Archaeologically derived Paleoamerican
chronologies
Despite these basic framework features surrounding
the peopling of the Americas issue, answers to the
question of when people first got into and spread
throughout the Americas must necessarily be based
directly on archaeological evidence. While that may
seem obvious, the great difficulty in resolving the
issue lies in determining just what constitutes reason-
able and sufficient archaeological evidence (e.g.
Dincauze 1984). That, unfortunately, is where knowl-
edgeable students of the problem begin to disagree.
Just what archaeological evidence is reasonable and
sufficient enough to be accepted as evidence for the
initial peopling of the Americas? Goebel and Keene
(2014) have recently developed a series of criteria for
accepting or rejecting such evidence and there are
many similar earlier attempts (see Toth 1991 for an
example). I have my own criteria, ranging from what
I consider to be conclusive down to what I think is
unreasonable to accept as evidence. Conclusive
evidence, to me, would be the direct radiometric
dating of uncontaminated human remains. As there
are, as yet, no human remains in the Americas that
have been directly dated to older than ∼13 ka, then
that must be considered to be the limiting age for the
initial occupation of the Americas. However, just as
acceptable evidence, and just about as conclusive,
would be the direct radiometric dating of uncontami-
nated artifacts of indisputable human origin. Such
artifacts would include such things as knotted
cordage on shaved wooden stakes, human fecal
remains, or charcoal from what is clearly a hearth or
burned structure. Then there are cases where indispu-
table human artifacts stratigraphically underlie the
above kinds of evidence, but are themselves not associ-
ated with clear radiometric dates. Such artifacts can be
shown to be older than the overlying well-dated
materials, but just how much older is unknown.

Evidence that is of somewhat lesser quality, but still
probable or suggestive, would be indisputable but iso-
lated artifacts in solid stratigraphic and well-dated
contexts (evidence that a single artifact may be intru-
sive is not always clear), directly dated animal bones
with breakage patterns that suggest human interven-
tion, and items that are not indisputable human arti-
facts but whose context suggests human intervention
(such as large boulders associated with mammoth
bones in loess deposits). Based on these criteria,
what kinds of evidence are there for an initial peopling
of the Americas before ∼14 ka?

7.1 Very probable: ∼14–17 ka
There are no skeletons in the Americas that have been
directly dated to older than ∼13 ka, so all opinions
about whether or not the two continents were occupied
prior to that time must be based on other criteria.
There are, however, dozens of sites in North and
South America whose initial occupations appear to
fit into a ∼14–17 ka timeframe. Most of these sites
are discussed extensively elsewhere (e.g. Adovasio
and Pedler 2004, 2013; Collins 2014a; Collins et al.
2013; Meltzer 2009), with the number of sites that
are discussed largely dependent on how far down the
chain of reliable evidence one is willing to go.

Only one North American site fits the criteria for
the direct radiometric dating of an indisputably
human artifact. The Paisley Caves site, located in the
Great Basin area of southeastern Oregon, consists of
a series of small, dry stratified cave/rockshelters set
in a low hill overlooking a now dry Pleistocene lake
basin. Dry, morphologically human, dung boluses
were recovered from throughout the deposits, and
five of these date to between ∼14.1 and 14.5 ka
(Gilbert et al. 2008; Jenkins et al. 2013). DNA
extracted from the dung boluses indicated they are
derived from members of Native American hap-
logroups A2 and B2. Some questions have been
raised as to whether these dung boluses are indisputa-
bly human, with the suggestions raised as to whether
they contain too much vegetal material (e.g.
Goldberg et al. 2009) or are the dung of another
species contaminated by human urine (Poinar et al.
2009). Such possibilities require rather convoluted
chains of events to have been true, and the questions
have been soundly refuted by additional evidence
(Gilbert et al. 2009; Jenkins et al. 2013; Rasmussen
et al. 2009). Most reasonable students of archaeology
now accept these directly dated dung boluses to be evi-
dence for the initial peopling of the Americas by at
least 14.3 ka (e.g. Meltzer 2013).

There are a number of other sites that I think come
close to matching Paisley Caves in reliability. Two of
these are the sites of Schaefer and Hebior, located in
what is now southeastern Wisconsin, but which at
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the time they were occupied lay near the front of the
Laurentide ice sheet. Non-diagnostic flakes and frag-
ments of bifaces were associated with the disarticu-
lated remains of mammoth skeletons that were
apparently butchered at the sites. The mammoth
remains and associated fragments of wood at
Schaefer are dated to ∼14.1–14.2 ka, while a similar
set of dates place the age of the Hebior mammoth at
∼14.4–14.6 ka (Overstreet and Kolb 2003). A sub-
sequent extensive dating program at the Schaefer site
suggests a slightly older age, with 15 14C dates directly
on bone ranging from ∼14.4 to 14.9 and 16 14C dates
on closely associated wood samples ranging from 13.9
to 15.7 ka (Joyce 2006). While not everyone agrees
that cut marks on the bones are definitive evidence
of a human association, the small cluster of stone
implements are clearly of human origin and are
directly associated with the mammoth bones (but see
Grayson and Meltzer 2015). There is no evidence of
overlying cultural deposits from which the lithic
debris could be derived, and a number of items are
actually under some of the mammoth bones and
were thus unlikely to have been trampled into the
peat bog in which the mammoths were found.
However, acceptance of the human/mammoth bone
associations remains a matter of debate.
There are two sites in Virginia and Texas where

cultural materials stratigraphically underlie Clovis
diagnostics, but for which associated age estimates
are not definitive. These are the Cactus Hill site in
Virginia and the Gault site (sometimes also called
the Debra L. Friedkin site, e.g. Waters et al. 2011a)
in central Texas. At both sites an array of lithic
materials that in some ways are similar to the Clovis
lithic tradition, but in other ways quite different,
underlie Clovis materials in a well-stratified manner.
Cactus Hill is discussed below because it may be
older than ∼17 ka, but at the Gault site, the Clovis
and underlying materials are separated by an interval
of little or no occupation (Collins 2014b). These
early lithic materials obviously predate the deposition
of the Clovis artifacts, but whether that is by ten years
or a thousand years or more is less clear. OSL ages of
>15 ka have been obtained for the earliest materials at
both the Friedkin and Gault localities (M. B. Collins,
personal communication 2014; Waters et al. 2011a),
but just how reliable these age estimates are remains
an open question because: (1) there is usually a large
standard deviation of 5–10%, and (2) there is a bit of
magic involved in making these age determinations.
The amount of moisture in each measured sample,
through time, affects the luminescence decay rate.
Since it is impossible to know how moisture content
may have varied over a period of 15,000 years or
more, the average moisture content must either be esti-
mated or the moisture content at the time of sampling

must be used; either may be in substantial error. OSL
age estimates for the earliest materials at the Friedkin
portion of the Gault site were determined using
measured sample moisture contents of 35–40%. This
is unusually high for most OSL age estimates. Since
increasing the estimated moisture content actually
increases the calculated OSL age estimate, the six
OSL samples collected from cultural deposits below
Clovis materials may be somewhat younger than the
calculated ages of ∼14.4–16.2 ka.
There are a number of other North American sites

whose initial occupation may date to ∼14–17 ka, but
whose ages are not yet widely accepted. I mention
only three. Meadowcroft Rockshelter, located in
what is now western Pennsylvania, but near the front
of the Laurentide ice sheet when the site was first occu-
pied, has been controversial ever since it was first exca-
vated and reported in the late 1970s (see Adovasio
et al. 1990, and references therein). The well-stratified
rockshelter spans the entire prehistoric period, all of
the more than 50 radiocarbon dates from the site are
in the correct stratigraphic order, and they are associ-
ated with diagnostic artifacts of the appropriate
period. The cultural origin of these lower hearths
and their association with other cultural materials
has rarely been questioned. Rather, it has been hypoth-
esized that the dated charcoal fragments themselves
were contaminated by seepage from a nearby coal
seam (e.g. Haynes 1980). While that hypothesis has
more than adequately been laid to rest (Goldberg
and Arpin 1999), questions remain about the radiocar-
bon dating of lower Stratum IIa, the lowest cultural
stratum at the site. Six of 12 14C dates from Stratum
IIa are “unequivocally associated with cultural
material” in the earliest Stratum IIa (Adovasio et al.
1990, 352). The midpoints of these six dates on
hearth charcoal range from ∼13.3 to 18.3 ka, but all
of them are conventional 14C age estimates with very
large standard deviations ranging from 165 to 1,010
years. As a result, while the ages may be accurate,
they are not very precise and in some cases could fall
anywhere within a 4,000-year time span. They are
also so statistically different from one another that
they cannot be reliably averaged, and, if the ages are
indeed associated with cultural features, then they
are more likely to represent separate early occupations
than a single occupational interval. All that said, if one
were only to take the youngest calibrated age of these
six samples (at 2 s.d.), they would range from ∼12.9 to
17.4 ka. Unless one is to dispute that the “fire pits”
from which these age estimate are drawn are not of
demonstrably human origin, I think it is reasonable
to accept their authenticity. Unfortunately, the
nature of the fire pits and their relationship to other
cultural material has not been well documented in a
detailed monograph format, and, until they are,
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questions will remain about the credibility of
Meadowcroft.
The Page-Ladson site is a sinkhole along the Aucilla

River in the Florida panhandle (Webb 2006).
Underwater excavations at the site identified a series
of seven undisturbed stratigraphic units in the
sinkhole. Seven 14C dates associated with the earliest
cultural deposits in Unit 3 range between ∼14.2 and
14.6 ka. Cultural materials consist of a small amount
of lithic debitage and two possible bone artifacts.
This limited array of cultural materials, together with
the difficulty visiting scholars have in actually
viewing the sediments at the site, may be why the
site is not considered by some to represent an early
entry into the Americas (e.g. Grayson and Meltzer
2015).
The Manis mastodon site is located on the Olympic

Peninsula on the Pacific coast of North America.
What is thought to be a bone point is embedded in a
rib from a mastodon skeleton that has been directly
dated to ∼13.8 ka (Waters et al. 2011b). At present,
only x-ray images of the possible point are available,
and until it is actually removed and examined it will
be difficult to convince everyone that the “point” is
actually the product of human manufacture.
In South America the most well-known site of this

age, and the most widely accepted, is the Monte
Verde II site, located near the Pacific coastal margin
of Chile (Dillehay 1997). The site has been discussed
sufficiently (e.g. Meltzer et al. 1997) that I need not
belabor it here. Like Paisley Caves, the site fits the cri-
teria for the direct radiometric dating of an indisputa-
bly human artifact that most students of American
archaeology are willing to accept as relatively conclus-
ive evidence. Dates on wood from house floors, includ-
ing wooden stakes with knotted cordage, range from
∼14.3 to 15.3 ka. If these dates were not enough,
they are supported by nine age estimates on marine
algae that indicate a use of sea kelp of ∼14.0 to
14.4 ka (Dillehay et al. 2008). Lithic materials at the
site are rather non-diagnostic, but generally fit within
what Dillehay (2013) refers to as the “Edge-trimmed
Tradition.” Three bifaces resemble El Jobo points
(Dillehay 1997; 2013, figure 22.2). Another Pacific
coastal site in northern Peru that has evidence of a
coastal adaptation and similarly non-diagnostic lithic
tools is Huaca Prieta (Dillehay et al. 2012). Six 14C
age determinations date the earliest occupation to
∼12.7–15.7 ka. However, the oldest of these is on a
sea lion skeletal element, requiring some marine reser-
voir correction, and a more acceptable range for the
early occupation is ∼13.3–14.2 ka.
Taima-Taima, on the coastal plains of northern

Venezula, is a possible haplomastodon butchering
site near a spring (Dillehay 2000; Ochsenius and
Gruhn 1979). A broken El Jobo point and a utilized

flake were found directly associated with the partially
disarticulated skeleton, and a number of the bones
contain apparent butchering marks. Another broken
El Jobo point and other lithic debris were recovered
from the spring deposits. Fourteen 14C age estimates
on materials in the same stratigraphic unit place the
age of the deposition between ∼13.8 and 16.3 ka
(Bryan and Gruhn 2003). El Jobo points are long,
thin bifacially worked bipoints that are “rhomboidal”
in cross-section (Ochsenius and Gruhn 1979). While
these distinctive “points” have been found widely scat-
tered in undated contexts, they all appear to be associ-
ated with a lithic tradition dating to before ∼14 ka.

There is an array of other sites throughout South
America that also appear to date to the ∼14–17 ka
period. At Tequendama, a rock shelter in the
Colombian highlands, charcoal from two hearths
associated with an array of broken and burned bone,
as well as numerous non-diagnostic bifacial and flake
tools, have provided 14C dates of 11.7–14.5 ka
(Dillehay 2000). Also in Colombia, the site of Tibitó
contains the butchered remains of mastodon, horse,
and deer in association with numerous flakes and uni-
facial tools (Aceituno et al. 2013). A single 14C age of
∼13.6 ka is associated with these remains. Tres
Arroyos, in Tierra del Fuego, is another rockshelter
with hearths in its lowest cultural deposits dating
from ∼12.0 to 14.3 (Dillehay 2000). Bueno et al.
(2013) have recently reviewed radiocarbon dates
from archaeological sites in the tropical lowlands of
Brazil using a “cleansing” protocol similar to that
employed by Goebel and Keene (2014) for stemmed
point sites in North America. They identify five sites
in the Serra da Capivara and Peruacu River valley
areas of northeastern and central Brazil that they feel
are confidently dated to ∼12.9–14.7 ka. Again, lithic
materials are of a rather non-diagnostic nature. As in
North America, there are several South American
sites where bone breakage patterns suggest a human
association with Pleistocene megafauna. The most
prominent of these is Arroyo Seco 2, in Argentina,
where horse, giant ground sloth, and other megafauna
dating to ∼13–14 ka may have been butchered (Prates
et al. 2013). The suggestion of possible human involve-
ment gains some credibility by the presence of unifa-
cially worked tools in the same stratigraphic unit as
the bone bed (but not directly associated). There are
a number of other sites in South America dating to
this age range, but I will not detail them here.

7.1.1 FRAMEWORK IMPLICATIONS

Unless one is sufficiently good at rationalizing expla-
nations for why all these sites are either contaminated,
poorly dated, lack good associations of artifacts with
dates, or are “made by monkeys,” it appears that one
must accept that people have been in the Americas
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by at least ∼14.5 ka. If we accept the 1,000–2,000 year
estimate for the time it would take for human foragers
to spread throughout the Western Hemisphere, they
must have started to disperse south of the continental
and Cordilleran ice sheets in North America by at least
15.5–16.5 ka. However, if one were to discount all the
interior continental sites and accept only sites like
Paisley Caves and Monte Verde along the Pacific
coasts of North and South America, then it is possible
that coastal foragers may have occupied the Pacific
Rim in a much shorter time frame. How quickly that
may have occurred is strictly a guess, but a minimum
of five hundred years would seem to be a very conser-
vative estimate. Because of the differential impli-
cations for the time required to spread along the
Pacific coast versus dispersal into interior continental
locations with markedly different environmental con-
straints, sites like Schaefer, Hebior, Page Ladsen,
Meadowcroft, and Gault are critical to the discussion
of when the initial occupation of the Americas must
have occurred.
Even were one to accept only the coastal sites, such

a time frame means that the human settlement of the
Americas must have occurred during or prior to the
last full glacial, well before the ∼14.5 ka period
when the climate warmed rapidly, the ice sheets
began to disappear, and sea levels rose quickly. This
has enormous implications for colonization models.
For one thing, the Clovis First – Ice-free Corridor
model is obviously unworkable. For another, a puta-
tive full glacial, interior, big game hunting
“Beringian population,” if they were the source of
this early colonizing population in the Americas,
would have had to clamber over the high elevation
glacial ice sheets along the eastern margin of the
Beringian archipelago just to get to an ice-free
environment where they could survive. If there was
such a Beringian source population, it must have occu-
pied coastal refugia for the thousands of “standstill”
years suggested by genetic models. This begs the ques-
tion of why this population would not have moved
down the coast much earlier if any of the hypothetical
migration models are correct.

7.2. Possible: 17–30 ka
The Cactus Hill site, located on the coastal plain of
southern Virginia on the east coast of North
America, is probably the best current candidate for a
site demonstrating an occupation of the Americas
within the ∼17–30 ka timeframe. Cactus Hill is a stra-
tified dune site adjacent the Nottoway River first exca-
vated in the mid-1990s (Johnson 1997; McAvoy and
McAvoy 1997), with follow-up work conducted a
few years later (McAvoy et al. 2000). The laminated
sand layers at the site contain early Archaic, Clovis,
and “Blade” depositions separated by only 10–20 cm

of culturally sterile sand. Questions about the site
revolve around whether or not the Clovis and lower
materials are truly separate, and, if they are, exactly
how much earlier than the Clovis era this initial occu-
pation may have been. Careful examination of the
dune stratigraphy (Macphail and McAvoy 2008)
suggests they are clearly separable, and chronology at
the site is now controlled by both OSL age estimates
and a number of 14C age estimates (Feathers et al.
2006). The earliest cultural deposition is bracketed
by a date on charcoal from a hearth associated with
overlying Clovis materials of 10,930± 250 14C year
BP (∼12.9 ka) and by six dates on various organic
remains from underlying strata of ∼20.2–23.8 ka
(Feathers et al. 2006). Two “valid” 14C dates are
directly associated with the earliest cultural deposition;
one of 15,070± 70 14C year BP (∼18.3 ka) is from
hearth charcoal, while a second of 16,670± 730 14C
year BP (∼20.1 ka) was run on scattered charcoal in
flotation samples. A charcoal sample collected from
2 cm below the latter date provides a more precise
age estimate of 16,940± 50 14C year BP (∼20.2 ka).
These dates, and the bracketing ages of
∼12.2–20.2 ka, are consistent with four calculated
OSL age estimates from the earliest cultural layers
that fall between ∼17.1 and 23.0 ka. While this all
seems to confirm an initial occupation of >17 ka at
the site, there are a number of interpretive issues: (1)
the site was excavated by two separate research
teams whose work was not well coordinated; (2) the
relationship between the columns used for the litho-
logical and OSL sampling and the excavated cultural
materials is not completely clear; (3) some 14C ages
are considered to be “invalid” because of “downward
drift” of charcoal, suggesting movement of materials
within the dune may have occurred (Feathers et al.
2006; McAvoy et al. 2000); (4) a “full evaluation of
the radiocarbon evidence has not yet been published”
(Feathers et al. 2006, 185); and (5) a comprehensive
report on the site is not yet available. Until these ques-
tions are satisfactorily addressed, a >17 ka age for the
“blade horizon” at Cactus Hill will remain an open
question.
There are a number of other sites possibly dating to

this period that may eventually be substantiated.
Interestingly, all these possible early sites are, like
Cactus Hill, located in eastern North America. At
Meadowcroft Rockshelter, a piece of cut bark,
thought to be related to the construction of bark
matting, was directly dated to 19,600± 2400 14C
year BP (Adovasio and Pedler 2013). However, with
a standard deviation so large the actual age of the arti-
fact could be anything from ∼14.8 to 24.4 ka, and
further examination of the artifact’s context and age
will be necessary to confirm a >17 ka age. A number
of sites in the Delmarva Peninsula, located between
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Chesapeake Bay and the Atlantic Ocean, may poten-
tially date to this period (Collins et al. 2013; Lowery
et al. 2010). The best examined of these is the Miles
Point site where a series of artifacts was recovered
both in situ and eroding from a soil horizon dating
to ∼25–30 ka. In situ artifacts include blade flakes,
quartz hammerstones and an anvil, a polyhedral
core, a bipolar wedge or core, and a small square-
based projectile point (Lowery et al. 2010, figure 5).
Three AMS radiocarbon dates on carbonized plant
material from the overlying “Tilghman” soil are
21,490± 140, 26,920± 230, and 27,240± 230 14C
year BP (∼25.6, ∼31.7, and ∼31.9 ka). These are sup-
ported by a bulk organic AMS date on the soil of
25,670± 60 14C year BP (∼30.7 ka) and two OSL
age estimates of ∼27.9 and ∼29.5 ka. Later work on
the peninsula indicates this Tilghman soil is actually
a composite of multiple periods of soil formation, so
the age association between the soil and artifacts it
contains is not clear (Stanford and Bradley 2014).
However, thin bipointed laurel leaf bifaces found in
situ at the base of the youngest of these palaeosols in
the composite soil at the site of Parson’s Island is
associated with charcoal dating to ∼20.5 ka, and this
may better represent the true age of the Delmarva
sites (Collins et al. 2013; Stanford and Bradley
2014). There appear to be a number of similar sites
on the Delmarva Peninsula, but these have not been
extensively investigated (Collins et al. 2013). In 1970
a small wooden scallop dredge named the “Cinmar”
hauled up a partial mastodon skull and a thin lanceo-
late bipoint from a depth of ∼74 m off the coast of
Virginia east of the Delmarva Peninsula (Stanford
et al. 2014). Since the skull and the biface were recov-
ered from the same dredge, it is argued they were
associated, and that a date of 22,760± 90 14C year
BP (∼27.4 ka) on the skull provides a good estimate
for the age of the biface.
Finally, it has been suggested that breakage patterns

on the bones of a series of mammoths recovered from
glacial loess in the central Great Plains of North
America are the result of human butchering practices
(e.g. Holen 2006; Holen and Holen 2014). Many of
these, such as Cooperton, Hamburger, Jensen, La
Sena, Lovewell II, Prettyman and Shaffert, have
direct dates on the mammoth bones of
∼18.9–23.4 ka. What may be a highly polished bone
tool at Lovewell II is directly dated to 19,570± 60
14C year BP (∼23.4 ka), but its relationship to the
mammoth skeleton is unclear. All of these sites lack
chipped stone tools, and the only stone artifact at the
sites consists of a large cobble at Cooperton that
may have been used as an anvil. Since the mammoth
bones were recovered from deposits of wind-blown
dust, it is argued the cobble must have been imported
to the site by people. A similar site in eastern Beringia

is Bluefish Cave, where the bones of a mammoth have
been dated to ∼28 ka (Goebel et al. 2008). A large
flake was detached from one of the long bones, but
whether or not this is cultural or natural is unclear.
Moreover, a final report on the site has never been
produced.

In South America, a series of rockshelter sites in the
limestone cliffs of eastern Brazil are thought to date to
the last full glacial interval (Boëda et al. 2013). At Vale
de Pedra Furada charcoal in the cultural zone of the
stratified site, together with OSL age estimates from
the same levels, place the age of the Pleistocene depos-
its between ∼15 and 26 ka, with the densest concen-
tration of artifacts dating to ∼24 ka (Lahaye et al. in
press). At Tira Peia, the chronology is derived from
OSL age estimates due to the lack of charcoal
(Lahaye et al. 2013). There are multiple assemblages
at the site, with those in layers C5 and C6 dating to
∼10.9 and ∼17.1, respectively. There is an age esti-
mate of ∼20.0 ka from the top of layer C7; layer C8
remains undated but necessarily earlier. At Sitio de
Meio charcoal in two horizons with what appears to
be a structure within the earliest cultural depositions
at the site are 14C dated to ∼24.2 and ∼30 ka. At
both Pedra Furada and Sitio de Meio the possible
cultural materials occur within and between units of
alluvium containing gravel and well-rounded cobbles.
Based on detailed technological analyses, Boëda
et al. (2013) conclude the bifacial flake removal
from, and shaping of, many of these cobbles is a
product of human tool production. At Tira Peia the
deposits are primarily karstic clays and eolian sands,
with no evidence of colluvial deposition. Cores,
flakes, and finished tools deposited within these clay
layers appear to be of human origin (Lahaye et al.
2013).

7.2.1. FRAMEWORK IMPLICATIONS

None of the sites potentially dating to >17 ka are
widely accepted because all of them, for one reason
or another, do not meet the criteria mentioned above
that would help confirm they were occupied by
people within a ∼17–25 ka time frame. The
Meadow-croft cut bark fragment may be a demonstra-
bly human artifact, but its dating is so imprecise and
its association with other cultural materials so
unclear that exactly when it was made is basically a
guess. The early lithic material at Cactus Hill may be
in the appropriate stratigraphic position and associ-
ated with dates placing that material within a
∼17–25 ka occupational interval, but the lack of a
complete comprehensive report dealing with potential
issues of displacement and lack of association between
artifacts and dates makes it difficult to fully accept.
The Delmarva sites certainly appear to have potential,
but until they are fully excavated and reported,
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questions will remain (e.g. O’Brien et al. 2014). The
association between the Cinmar mastodon skull and
the stone tool may be likely, but unless further evi-
dence surfaces it is also likely to remain a topic of
debate. Whether or not bone breakage patterns alone
are sufficient evidence for human intervention has
also been questioned, since they may be the result of
trampling by other mammoths (e.g. Haynes 1988).
The problem with the Brazilian rockshelters is
whether or not what appear to be stream cobbles
worked by human hands may actually be the
product of rolling and tumbling during stream trans-
port. Continuing excavations at Sitio de Meio may
resolve this issue. While this is not a problem for the
site of Tira Peia, the chronology there is plagued by
a lack of datable organic materials. What may be the
biggest problem, in many people’s eyes, however, is
that a number of these sites are so much earlier than
widely accepted sites such as Monte Verde II, by as
much as 10,000 years or more, that they seem to lack
continuity with the later American cultural sequence.
In short, while one or more of these sites may even-
tually demonstrate a human occupation of the
Americas between ∼17 and 25 ka, at present that
remains only a reasonable possibility.

7.3 Unlikely: >30 ka
Several of the sites just mentioned may eventually be
dated to ∼30 ka or slightly earlier, but because
AMH were just beginning to be widespread in
Northeast Asia and Europe shortly before this time,
it is unlikely that they would show up in the
American continents before they became established
in these regions. As I noted above, foraging groups
did occupy the Yana site, located near the mouth of
the Lena River at the far western margin of Beringia
by ∼32 ka and were in the Japanese archipelago by
about the same time. It is possible these people could
have moved into the Americas by ∼30 ka, and, if the
many migration models are correct, they likely
would have done just that.
Still, there is some debate about a human presence

in the Americas before ∼30 ka. At Monte Verde I
there is a possible cultural horizon underlying the
∼14.5 ka materials that may date to ∼31 ka
(Dillehay 1997). Renewed investigation of this poten-
tially earliest cultural deposition is now underway
and may or may not confirm this early age estimate.
Possible cut marks on the bones of giant ground
sloths recovered from a cave in Uruguay suggest the
human butchering of the animals about ∼30 ka
(Fariña et al. 2014), but the site consists of a jumble
of bones in the bottom of an arroyo and the skeletal
elements have never been examined by a trained
archaeologist. Several of the mammoth sites in the

central Great Plains of North America that may
show evidence of human-caused breakage patterns
are dated to ∼33–39 ka, leading Holen and Holen
(2014, 429) to posit what they call the “Mammoth
Steppe Hypothesis.” In this model, between ∼40 and
30 ka, Early Upper Paleolithic big game hunters
were able to follow herds of mammoths and other
large game animals across Siberian and Beringian
steppes into northern North American (and presum-
ably further south) during the warm interglacial
period of MIS 3. Other than these possible broken
bones, however, there is little empirical support for
this idea.

8. Summary and discussion
Before delving into a discussion of archaeological evi-
dence for an occupation of the Americas before
∼14 ka, it is worthwhile summarizing major aspects
of the framework for the initial peopling of the
Americas I have covered so far:

(1) A dramatic shift in temperatures, glacial con-
ditions, and sea levels at ∼14.5 ka mark the tran-
sition from full glacial conditions to the post-
glacial period.

(2) An interior continental ice-free corridor may have
opened ∼14 ka, but was likely not habitable until
500–1,000 years later.

(3) Glaciation along the northwest coast of North
America closed off land access between Beringia
and southern areas for only a few thousand years
during the full glacial period.

(4) Even during this time glacial ice streams reaching
the sea were separated by coastal refugia easily
reached by boat.

(5) Genetic data suggest Native American populations
derive from an ancestral population located around
the Altai Mountains, but this point of origin is
estimated from modern populations and the distri-
bution of an ancient ancestral population dating to
older than ∼24 ka is unknown.

(6) There is no evidence for the existence of an interior
central or eastern Beringian population until well
after the LGM, and it follows that there is no evi-
dence the initial group that populated the
Americas occupied a Beringian refuge for thou-
sands of years before entering the Americas.

(7) Genetic “clocks” are based on a variety of esti-
mated mutation rates, and what little actual exper-
imental data exist suggest these “clocks” may run
much slower than these estimates; genetically-
based chronological estimates for the peopling of
the Americas should therefore be used with a
great deal of caution.

(8) Land-based and coastal adapted foragers occupied
the northern and southern gateways to Beringia by
∼30–35 ka, as did foragers along the European
coast.
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(9) People employing markedly different subsistence
adaptations and lithic technologies appear to
have been well established throughout the
Americas by ∼13–13.5 ka.

(10) Numerous mathematical models for estimating
migration rates suggest most of North America
could have been settled in about ∼1,000 years
and both in ∼2,000 years. While I think it unlikely
that migrations were that fast, the rates do provide
a conservative basis for estimating when
Paleoamericans first entered the Americas.

(11) While a few diehards might disagree, it seems rela-
tively well established that human foragers occu-
pied the Pacific coasts of both North and South
America by ∼14.5 ka. There is a rather large
number of other sites at interior locations in both
continents that may date to this age, but not every-
one agrees they meet the necessary criteria to firmly
establish a human presence throughout the
Americas at this time.

(12) If even a few of these interior sites are legitimate,
and using the ∼1,000 and ∼2,000 year estimates
for the dispersal of human foragers throughout
North and South America, respectively, then
people must have been south of the continental
and Cordilleran ice sheets by ∼15.5–16.5 ka.
Were one only to accept a South American
coastal occupation by ∼14.5 ka, then it is possible
they may have arrived a few hundred years later.

(13) Such groups are unlikely to have come from an
interior Beringian location, and they were either
occupying coastal refugia or, more likely, derived
from a northwestern Pacific point of origin.

(14) The colonization of the Americas took place
during or prior to the full glacial interval of MIS 2.

(15) A fair number of sites in both North and South
America potentially date to ∼17–30 ka, but
require further investigation, analyses, and report-
ing before they are widely accepted.

(16) An occupation of the Americas much before
∼30 ka seems very unlikely.

A number of other reviews of much of this same
material conclude that the Americas were initially
occupied “[…] after 16 ka” (Meltzer 2013, 1) or “[…]
sometime after 16,500 years ago” (Goebel et al.
2008, 1497). These estimates do not seem much differ-
ent from that presented here, with one important dis-
tinction: I conclude the Americas were first occupied
by ∼16–16.5 ka, rather than after that time period.
This conclusion is based on the ages of a number of
well-dated sites, and the assumption that for these
sites to exist people would have had to have begun
spreading throughout the Americas 1,000–2,000
years earlier. While I agree that, based on current evi-
dence, the initial colonization was very likely close to
around 16,000 years ago, there are a number of intri-
guing sites currently under investigation that may
push that to a much earlier time period.

So what do I think happened and when? First, it is
remotely possible the Clovis First – Ice-free Corridor
model may be workable: if the ice-free corridor
began to open ∼14 ka; if a Beringian population
that had managed to survive the LGM was waiting
at the northwestern gates of this corridor ready to
sweep to the south; if they managed to paddle
through the proglacial lakes that filled the narrow cor-
ridor for hundreds of kilometers; if they could multiply
and migrate rapidly through markedly different habi-
tats to fill much of southern North America by
∼13.5 ka; and if all the evidence suggesting people
were present in much of North and South America
well before ∼13.5 ka is entirely bogus, then maybe
such a model is viable. Unless all those very large ifs
turn out to be true, something that is very unlikely,
then I think the Clovis First – Ice-free Corridor
model is dead and well-buried; or, as Ann Gibbons
(2014, 567) puts it, evidence for pre-Clovis sites in
the Americas has become “incontrovertible.”

Second, I think the Atlantic ice shelf – Solutrean
hypothesis can, at present, be neither supported nor
falsified by empirical data. It is based almost entirely
on apparent similarities between some European and
American lithic production techniques, and whether
or not these similarities are due to direct descent or
to developmental convergence is not something that
is readily testable. Even though it may be possible to
demonstrate technological production chains for
both complexes that are very similar, whether or not
those chains developed independently cannot be deter-
mined at anything other than a more-or-less-likely
level. Moreover, because there are so few people that
are sufficiently adept at understanding all the techno-
logical intricacies of both complexes, the validity of
the model is presently based largely on assertion.
While that assertion may be true, there is no way for
most students of the problem to evaluate the model,
and they are unlikely to accept such an assertion
until and unless other lines of evidence are produced.
The hypothesis remains an interesting, but largely
untested, model.

What may be most surprising to most students of
the peopling of the Americas issues is how little
empirical evidence there is for an interior Beringian
entry into the Americas after the LGM, or, by exten-
sion, for an interior Beringian standstill by an isolated
foraging population during the last full glacial period.
A standstill somewhere seems apparent, but just where
remains unknown. An interior land-based entry model
has just about as much empirical support as does the
Solutrean hypothesis, and choosing between the two
is largely a subjective exercise. Does the slightly
greater geographical proximity of related haplogroups
in the Americas and central Asia outweigh the techno-
logical similarity between American and European
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lithic production sequences? Did the first Americans
enter by boat via the Atlantic or by foot across full
glacial Beringia, or by both (e.g. Collins et al. 2013;
Oppenheimer et al. 2015)? Your guess is as good as
mine, because at this point that is what it is, a guess.
To complicate matters even further, it seems entirely
possible the initial occupation of the Americas may
have occurred via an interior Beringian route before
the LGM. If there were human foragers at the
western end of the Bering land bridge by ∼30 ka,
and if the gap between the continental and
Cordilleran glacial masses did not close until
∼20 ka, then it seems plausible that foragers made
their way into the Americas along an interior land
route. Why would it have taken more than 10,000
years for mobile hunter-gatherer populations to
expand throughout Beringia, but less than 1,000
years to spread throughout all of North and South
America? Such a scenario would also explain why,
should they be confirmed, the Delmarva sites and
other early eastern North American localities in the
east are older than sites in the west.
Finally, that leaves the Pacific coastal model as the

only viable candidate explaining the colonization of
the Americas during the full glacial period, and even
its viability rests only on the presence of a very few
sites along coastal South America containing evidence
of a coastal subsistence adaptation dating to before
∼14 ka. As there is no evidence that a small human
population was isolated in interior Beringia during
the full glacial period, and then skipped over the
Cordilleran ice sheet along what is now coastal
Alaska to enter southern North America by ∼16 ka,
it seems likely such an initial population was moving
from island to island, and refugia to refugia, by boat
around the circumference of the northern Pacific.
This movement would not have required deep blue-
water seafaring skills, as closely-spaced coastal
landing sites are available all along the northern
Pacific rim. A subsistence adaptation oriented
towards the acquisition of resources in the estuaries,
salt marshes, and wave zones of the Pacific coast
would have been readily transferable to similar
environments around the numerous Pleistocene lakes
of the Great Basin, possibly explaining the early age
of such sites as Paisley Caves. However, should any
of the >17 ka sites in eastern North America be con-
firmed, the possibility of other entry points into the
Americas may have to be reconsidered.
This ∼16–30 ka archaeological timeframe for the

colonization of the Americas (and more likely
∼16–25 ka) fits rather well with genetically derived
estimates for that colonization. As mutation rates
become better refined and genetic “clocks” become
more precise, they may help pinpoint the age of that
initial dispersal. But are we ever likely to find and

date a site occupied by the very first Americans?
Probably not. As Bettinger and Young (2004, 246)
put it: “ […] the odds of finding a site dating to this
interval anywhere are infinitesimally low.” This is
due both to a very low population density (as noted
above, some genetically based estimates for the size
of the initial colonizing populations place it as low
as 100 people) and to what Surovell and
Brantingham (2007) term a “taphonomic bias.” That
is, the earlier the site, the more chances there are for
it to be destroyed by erosion or buried under later
deposits.
Compilations of radiocarbon dates are often used as

proxies for population density, with the premise being
that the more people there are, the greater the chance
there is for them to produce sites that are found, exca-
vated, and dated. Peros et al. (2010) use such a radio-
carbon compilation, adjusted for taphonomic bias, to
estimate the human population in North America for
the last 15,000 years (Figure 6). They note an increase
in radiocarbon dates between ∼13 and 14 ka, as one
would expect with a growing population. Between
∼14 and 15 ka the number of radiocarbon dates
(and presumably the number of sites and the number
of people) decreases to the point of invisibility.
Population growth models based on genetic data gen-
erally mirror this archaeologically-based curve (e.g.
Hey 2005).
After all is said and done, the framework provided

here is just that, only a framework. Our understanding
of when, how, and from where the first Americans
entered the Americas must be based on hard, empiri-
cal, archaeologically derived data. As those data
accumulate, this understanding will change and

Figure 6 Paleopopulation of North America from 15 ka to the
post-contact period estimated from taphonomically
corrected radiocarbon dates in the Canadian Archaeological
Radiocarbon Database with standard deviations of less than
100 years (modified from Peros et al. 2010).
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future frameworks will become more refined. What
such frameworks can do is provide a guide to where
and how those data may best be investigated, and I
fully expect the period between ∼15 and 20 ka, and
perhaps even earlier, to become the focus of peopling
of the Americas research.
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